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Abstract

In this thesis [ investigate how students account for their choices of whether or not to
study further mathematics within an after-school widening patticipation programme, the
Further Mathematics Network (FMNetwork). I scck to conceptualise how patterns of
participation in advanced mathematics arise not only from unequal school provision but in
the ‘logics’ of individual students’ decision-making. I draw on a qualitative rescarch
project examining a) fourtcen promotional, administrative and evaluative FMNetwork
documents, and b) observations, interviews and email questionnaires with twenty four
students in three sites. These sites were chosen to include differences in socio-geographic

and classroom contexts amid the shared feature that without the FMNectwork these

students could not study further mathematics.

I use a theoretical framework based in Foucauldian ideas that sociocultural discoutses
construct within them practices of the self: the possibilitics for being a knowing, active,
choosing self in that system of knowledge and social practice. In the texts and students’
accounts I analyse the discourses that shape meaning in further mathematics and look for
ways they support or conflict with practices of the sclf in contemporary society. [ argue
that mathematics and (FMNetwork) further mathematics draw on different discourses, and
that the discourses of further mathematics contain inherent ambiguities that students can
use productively or struggle to reconcile. Mathematics students are positioned as making
secure developmental progress to practical maturity and autonomous self-management.
Further mathematics accelerates and/or distorts this progress. I show the students’

prccarious positioning as self-entrepreneuts who choose risk and face consequences, and

also as children whose self-promotion may be illusory.

[ argue that students’ choice and participation in the FMNetwork are best understood as a
project of becoming independent. Thus doing further mathematics allows students to
contest their experience of some school or social exclusions, notably where experiences do
not fit a dominant model that learning mathematics successfully feels fast, effortless and
requires the validation of others. However, this project of doing further mathematics as
becoming independent adds to the insccurities they experience about progress and

responsibility, leaving them exposed to the logic that giving up is the mature response.
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Chapter 1 Introduction

There is a2 small but prestigious qualification for school-leavers in Iingland and Wales that
informs decisions about access to university mathematics. It is called Further Mathematics
A-level, usually shortened to Further Maths (and officially capitalised’). Tt matters because
it is centrally placed in overlapping discourses about rigorous mathematics and widening
participation (Smith 2011). The historical practices of teaching and assessing further
mathematics inform contemporary policy goals and initiatives to promote mathematics
and address issues of inequity in its take-up. I have chosen it as the setting for my research
because it illustrates engagements between tradition and changg, policy intentions and local
circumstances. It provides an opportunity to investigate how policy debates in
mathematics are reconstructed within institutional practices and within student practiccs,
and how far the resulting discourses create possibilities for students to be agentic and for
patterns to change. In this research I aim to answer the questions: how do students
account for their choices whether or not to study further mathematics, and how do these
choices contribute to their negotiations of identity? "I'he theoretical framework that T usc
is poststructural and socioconstructionist. I analyse discourse as power circulating in social
practices, a “productive network” (Foucault 1980 p198) inscribing meanings and
subjectivitics. ‘Identities’ are also discursive, not fixed but multiple and shifting (Davies
198512004, Griffiths 1995, Walkerdine 1989). To unpick the notions of choice and
identity I examine how agency is produced through the key Foucauldian notion of

practices of the self (Foucault 1979, 1984, 1990) and Rose’s exposition of selfhood

ncoliberal governmentality.

I start this introduction by describing the educational context of further mathematics and
A-levels. I then introduce the theoretical perspective by which I see students’ subject
choices as contributing to the circulation of power and knowledge that forms discourses

of further mathematics, constructing what mathematics and mathematics students are able

In mathematics education research it is usual not to capitalise or shorten mathematics, whilst in schools and
¥ 23 > X 23 - 1 H 1 M
government documents ‘Further Maths’ A-level is almost universal, shortened even when ‘Mathematics’ is

not. In this thesis I use both Further Maths and further mathematics, the first for a course title, the second

for the associated practices of learning and teaching.



to be. 1end the introduction with an ‘autobiography’ of my tescarch questions, reflecting

on how they detive from my own story of knowing,.
1.1 Let mathematics take you further

1.1.1 A-levels and who takes them

A-levels are the traditional academic qualifications in England and Wales for 16-18 year
olds, now taken by over 40 per cent of students. Students usually specialise in three ot
four subjects over two years, sitting examinations for their ‘AS’ qualification after one year
and — if they choose to continue that subject — for the full ‘A2’ qualification the next.
Mathematics is one A-level subject and, uniquely, students can add a second — “further” -
mathematics A-level qualification to be taken alongside it”. In Further Maths students use
the concepts learnt in Mathematics A-level, applying them to problems in mechanics or
statistics and also developing new conceptual abstractions within pure mathematics. These
students are thus likely not only to know more mathematics than Mathematics-only
students but to rccognise the complexity of connections and technical strategies in using
that knowledge. For this reason many English universities recommend Further Maths for
their science, technology, engineering and mathematics (STEM) applicants, and a few of
the most prestigious universities require it. Despite this declared utility and gatckeeper
status, Further Maths remains a minority subject even amongst STEM students. In 2008
some 9000 students from English schools entered the AS examination, and another 9000
entered the full A2; just under 1 1n 7 of the 65000 Mathematics A-level students
(FMNetwork 2008). I'rom the standpoint of university mathematics departments there is
little question: it is clearly better to have relevant knowledge than to lack it. So why is the
actual take-up of Further Maths not greater? One of my original and ongoing motivations

in undertaking this research was a curiosity to examine the value of further mathematics to

2 There are two A-levels in English, English Language and English Literature, but students would not take

both. Similarly for Modern, Early Modern and Ancient History.

* Examination statistics are complex, as I discuss in Chapter two. More students study AS-level than A-level
Further Maths. However, students may enter AS and A2 in the same or different years; in addition many
students do not ‘certificate’ their AS-level award or wait until they have taken more modules so that grades
can be aggregated advantageously. For comparison, in the same year 2008, 5500 students from Finglish

schools were awarded Further Maths AS-level, 8500 were awarded the full A-level, just overin 1 in 7 of the

57000 A-level Mathematics awards (DCSF 2009).



students themselves by considering it not simply as a depersonalised, detemporalised

binary attribute of having/lacking, but as part of a series of choices about where and how

one’s identity work takes place.

My second motivation balances the attention to individual choice by acknowledging the
patterns in who takes further mathematics. These patterns result in differential access to
higher education and cultural capital, and they raise issues of equity which trouble me. For
example, we know that not all schools teach further mathematics as a timetabled subject,
and this is for various reasons: they may lack qualified teachers, be unable to fund small
group sizes, be wary of students over-specialising, or ending up with lower grades
(Matthews and Pepper 2005; Porkess 2006). We also know that students in state schools
are less likely to study further mathematics than those in independent schools (Vidal
Rodeiro 2007). These differences are evident at a school level but they relate to the class
and socioeconomic status of pupils. Not only do independent schools draw largely from
the more affluent middle-class, but they contribute significantly to social reproduction
through managing students’ aspirational identities (Riddell 2009). There are also
differences that appear at an individual level, when students ate grouped by socioeconomic
status, class, ethnicity and/or gender. For example, we know that 1% of students cligible
for free school meals in maintained schools study further mathematics compared with
2.7% of non-eligible students (Hansard 30 March 2010), that Asian and Chinesc students
choose further mathematics more than White students (Noyes 2009; Vidal Rodeiro 2007),
and that in the same schools male students are more likely to study further mathematics
than female students (Mendick 2005; Searle 2008a). My research follows sociologists such
as Ball (Ball, Maguire and Macrae 2000; Ball and Vincent 1998) and Skeggs (1997; 2004),
and recent mathematics education theorists such as Mendick (2003; 2005; 2006; 2008;
2011; Mendick, Moreau and Fipstein 2009), Solomon (2007a; 2007h; 2009b), Black (2002;
2007) and Martin (2006; 2010) in asking how it comes about that scemingly individual

choices to study mathematics reproduce social patterns.

1.1.2 How do choices and changes happen?

One way to start looking at this structure- agency rclationship is through constraints. what
could be stopping a student from choosing ‘freely’ what subjects to take. "The school the
student goes to, its resources, and its power to vary the terms of its relationships with
students and parents can all be seen as constraints external to the student. Another way of

looking at the relationship is through influence: how do the cultures of the school, family



and community influence students so that they choose in fairly predictable ways amongst a

range of options.

Constraints and influences are familiar ways by which we explain how people make
choices. They permeate our everyday discourse and I do not theorise them here (sce e.g.
Davies et al. 2004; Nasir 2002) but I introduce them for two reasons. The first reason is
that, together, they underpinned a recent government initiative to fund a ‘Further
Mathematics Network” (IF'MNetwork) with the aim of widening participation in further
mathematics. The empirical part of my research consists mainly of interviews with 24
students who participated in this inidative. Onc way or another, these students would not
have been able to study further mathematics without the existence of the FMNetwork, and
so they were well placed to give accounts of how changes in participation became possible

and how they were then positioned as choosing, learning and aspiring young adults.

The FMNetwork consisted of a centrally-supported network of staff (based in schools,
universities or local authority centres) who went into local schools to recruit for I'urther
Maths, and organised tuition if schools could not teach it themsclves. The pilot project
was originally commissioned in 2000 by an educational charity (The Gatshy Foundation)
from an independent curriculum body (Mathematics in 13ducation and Industry). In 2005
this was extended across Fingland, funded by the UK government. I'rom 2009 a modified
version became the Further Mathematics Support Programme. The initiative was designed
to cut through staffing and viability constraints that state schools have traditionally
respected (QCA 2007; Scatle and Barmby 2006). The FMNetwork challenged these: it
taught Further Maths as a fifth A-level subject, out of school time, using web resources for
distance learning, asking students to travel to other sites for lessons and to learn on their
own. In 2005 these were unusual practices, but in line with the policy move towards
‘personalised learning’ inside schools (Pollard and James 2004). The FMNetwork also set
out to influence students from age 14 upwards to choose further mathematics, by direct
influence and recruitment on school visits and by organising events that promoted
mathematics as giving access to a successful life. Let Mathematics take you Further’ is
one of the FMNetwork’s headline slogans. This combination of tackling constraints and
influencing students resulted in a doubling of T'urther Maths A2 students from 2004-9. AS
numbers trebled in the same time (FMNetwork 2009). Thus it introduced changes that

opened the possibility of disrupting unequal social patterns in participation.



The second reason to consider the notions of constraint and influence is to critique them.
These everyday explanations do not seem to me to reflect the accounts of A-level
decision-making that I heard from school students. My participants are not on the whole
frustrated by constraints that stop them choosing frecly; instead they sce this as part of
reality. This is similar to the young people in Ball, Maguire and Macrac’s study of London
school-leavers who reiterate that they do have choices but also that they know “what is not
possible in a wotld of possibilities” (2000, p39). Not do the students feel unduly
influenced by external sources; rather they recognise their identity as expressed in how
they manage the expectations of others while making their own choices. Of course, there
will be post-hoc rationalization operating in all such accounts of choosing. Indced Ball,
Maguire and Macrae’s study shows that students who are choosing amongst A-level
subjects are much more empowered in the education system than the majority with lower
qualifications. They are more aware of the detailed hicrarchy of careership choices, more
likely to use family knowledge to distinguish themsclves by those choices, and they tend to
stay with their initial choices. Nevertheless, the inadequacy of these familiar explanatory
concepts for interpreting students’ accounts led me to seck a more nuanced theoretical
approach that would considet how choosing relates to identity and how knowledge can

appear as simultancously individual and social. T introduce this theory in the next scection,

and develop it in Chapter 2.

Before that, I have one more related motivation for studying further mathematics. This
arose from noting how the FMNectwork positioned itself within policy debates by linking
further mathematics to neoliberal visions of success and equity. Mathematics has been
promoted by the government as “the key for building a strong economy and highly skilled
workforce” (Wright 2009), crucial for personal success and economic growth. Although
much of this policy is concerned with widening participation, there is also a focus on “our
very brightest young people” studying mathematics and science A-level subjects who “by
doing so are ensuring that Britain has a bright future” (ibid). In such comments,
policymakets blur the two different arenas of personal life-trajectory and global
competition. They evoke the certainties of cconomic discourse to persuade individuals to
choose mathematics for their own future goals (Woodrow 2003). There is a relationship
between the individual and the state, and here it is being governed and shaped through the
promotion of mathematics. Because I want to understand students not just as classtoom

participants but as classroom participants positioned within modern political and social



life, I also need to examine how subjectivity itself is constructed by discourses of

neoliberalism and how they bring together education and mathematics.

1.2 What is ‘mathematics’ and where is ‘further’?

In the previous section I raised three motivations for my rescarch:

¢ understanding what students say about reasons for choosing further mathematics.

e understanding how choices that are made individually can often - but not

necessarily - reproduce patterns of social participation.

understanding how choosing an educational trajectory — specifically doing Turther

Maths A-level — is related to ways of understanding identity and society.

Lying behind all these is a policy purpose of my research: to consider whether some
practices of doing mathematics — cither in school or the 'MNetwork ~ have effects that
induce more students, and more diverse students, to study more mathematics. 1 also have
a methodological purpose: I want to test the explanatory power of a theory that takes into
account the many different levels at which knowledge is produced. In this rescarch Talign
myself with poststructuralist work that “understands knowledge by starting from everyday
practices of knowing” (Mendick 2003, p21). I have already talked about ‘discourses of
mathematics’ and ‘discourses of policy’ in the general sense of specialist languages
associated with bodies of knowledge. 1 now want to go further theoretically and use
‘discourse’ as Foucault does: as “practices that systematically form the objects of which they
speak” (Foucault 1972, p49, my italics). So the discourses of mathematics are defined by
the ways in which mathematics is known and used in language, thoughts, actions, and the

dispersed positions of students, teachers, mathematics educators and policy makers.

1.2.1 Theoretical approaches: discourses as regimes of truth

Poststructuralism resonates well with recent work in mathematics education that
demonstrates the fallibilist nature of mathematical knowledge (Ernest 1991) and
understands learning in terms of community and participation (Boaler 2000; Solomon
2007b). Fallibilist, socially-constructed mathematics does not exist separately from its
discourses, and there is no pre-existing mathematical truth. This principle is helpful in
explaining two features of researching further mathematics. First, outside the A-level
world, “further mathematics’ has as little intrinsic meaning as ‘further english’ or ‘further

music’. My discursive approach to epistemology locates its meaning precisely in the



discourse constructed by its school practices. Second, the capitalised title serves as a
nominalizing front for a range of practices of teaching, learning and assessing. ‘Trurther
Maths’ is primarily an A-level examination, so knowledge about it does reside partly in its
curriculum and assessment practices, but students and teachers also contribute to knowing
how it is learnt and chosen in schools, while universities and socicty contribute to knowing
its symbolic role. A poststructuralist approach to research is interested in examining other
knowledges apart from the official or most widely recognised one, and in examining why

some ways of knowing get reproduced as more legitimate than others.

I have used mathematics and further mathematics as examples to introduce Foucault’s
principle that there are no absolute truths outside discourse. However it is not possible
for any-one to know any-thing. Knowledge is regulated by the practices which
simultancously construct it, and so discourses are “regimes of truth” which authorise
themselves (Foucault 1991¢). One of the ways that this discursive stability happens is that
discourses position individuals - knowing subjects — in certain ways, which in turn affects
their power to know any differently - or to be known differently. IFor example, a student
with a D grade at GCSE has difficulty in knowing himsclf ot herself as ‘good at
mathematics’. In school mathematics discourses there is no way for his or her knowledge
to be truc: There are a limited number of ways to be ‘good at mathematics’, and doing
fairly well in examinations is not one of them, although failing totally in mental arithmetic
can be. When calculation is opposed to reasoning, echoing a body-mind dualism, then
mathematics is aligned with reasoning (Burton 2004). Mendick (2005) describes such
discourses as providing a range of positions within which individuals can “do” good (or
bad) at mathematics and traces their intersections with ways of “doing” gender (Butler,
1990). These are performances recognised within practices of learning mathematics and
which reproduce the dominant discourses. Individuals can resist the ways they are
positioned but not ignore them. For example, my fictional student would ‘incvitably’ and

‘naturally’ be asked to improve or explain his D-grade if she or he applied to continue

studying mathematics.

I develop this theoretical discussion in the next chapter and introduce an associated
methodology in Chapter 3. For now I want to return to some implications of the

poststructural approach for the process of research itself.

10



1.2.2 Writing the further mathematics student differently

I have committed myself to a way of thinking which examines how knowing produces
reality rather than vice versa. This means leaving behind some of the certainty that
modernist paradigms have traditionally accorded to knowledge (Walshaw 2004), and so it
also includes questioning the certainty of my own knowledge. I argue that the loss of this
certainty is made up for by the new possibilities brought about through the research
processes. Modernist research risks being confined to critique, engaging with policy in
alternately heroic and tragic modes (Luke 1995a): ‘heroic’ when research gloriously
demonstrates a problem solved, and ‘tragic’ when it records and laments yet another
instance of complex, failing educational practices. Poststructuralist rescarch instead gets its
hands dirty by trying to “to write the competent subject differently” (ibid, p91). My policy
and theoretical purposes come together through sceing my research as trying to write the
further mathematics student using different accounts than those favoured in the dominant
discourse of exclusion. That is, as trying to show how the students, teachers, texts, policy
and practices involved in the FMNetwork make it possible for further mathematics

students to be written and write themselves differently.

My poststructuralist approach has another implication for rescarch. Choice, trajectory,
even identity are all objects of knowledge and as such they are practices that need to be
examined discursively. Therefore my starting point is not an individual who is free to
know, choose and act except where he or she is constrained or influenced by external
discourses. Instead my starting point is discoursc: discourse constructs what individuals
can know, including what individuals can know about themselves, indced what an
individual is. Subjectivity itself is discursively produced in what Foucault (1990) calls “the
practices of the self”. This multiplies the meaningful questions about experience. As well
as asking “‘What knowledge do individual students construct about further mathematics
when they choose to do it or drop it?’, it also makes sense to ask ‘What knowledge do
students construct about choice when they do further mathematics?’, and ‘How do choice
and further mathematics construct individuals?”” As Davies says:

Who one is is always an open question with a shifting answer depending on the positions

made available within one's own and others' discursive practices and within those practices,

the stories through which we make sense of our own and others' lives. (19892004, p128)
Poststructuralist research does not separate the knower from what is known, and this
includes me as a researcher. The validity of poststructuralist research does not come

through an objective appeal to truth, but through a critical attention to how the work

1



claims to build knowledge - what forms of reasoning it uses, what evidence or counter-
evidence looks like, what are the contexts and audiences for the claims — and how the
researcher who makes that knowledge claim is constituted (Ramazanoglu and Holland
2002). The poststructural response to the criterion of validity is teflexivity in the form of
critical reflection on theory and practice. In the next section I start this process of
examining and explaining how research knowledge is built, by considering how my

research questions are rooted in my own experiences of further mathematics.

1.3 Reflexivity: where am I coming from?

Mathematics teachers are familiar with Gattegno’s maxim ‘only awarcness is educable’.
Research involves first educating yourself - searching out new information and using
theory to change how you think. Normative research aims to eliminate effects of context
and personality (Cohen, Manion and Morrison 2000). Therefore returning to the personal
when reflecting on educational research is a deliberate, theory-driven assertion that context
and difference are important for both education and rescarch (Davies 2005). Miller (1995)
reminds us that education is largely delivered by women but theorised by men. She
describes autobiography as a powerful methodological tool to critique discourses that do
not recognise the centrality of women’s positions in education. The tool was developed in
feminism but can be used to examine and challenge the power relations in other
discourses. It is particularly useful to me here because I am studying new students,
structures and pedagogies in the FMNetwork but I bring to this a discourse largely
constituted by what further mathematics used to be, for me and the interested
communities. Critical autobiography that combines individual experiences with theory,
and pays attention to political perspectives, is a basis for moving from false assumptions of

universal individual expetience to the situated abstractions of discursive subjectivity

(Griffiths 1995).

In this section I tell two episodes from my own story of learning and teaching
mathematics. Reflecting on these has helped me analyse how my engagement with further
mathematics has been structured by knowledge about mathematics and mathematics
education and how this has enabled me to position myself in my identity work including
my relations with others. Tinclude the episodes to illustrate where my research comes

from, so that the reader can judge later how I have built the research findings from my

priot knowledge and interpretation of the students’ accounts.

12



1.8.1 Learning mathematics involves selection and anxiety

I am a competitive person — I like to do well compared to others, but I do not compete in
mathematics. In secondary school our mathematics teacher told us all to close our eyes
and put your hand up if you thought you would be in set 1, then set 2 ... while she read
out the lists. T put my hand up for set 1, but I wasn’tin it. I was in the front row, eycs
trustingly shut — and this whispetr came from behind: “Cathy, Cathy, I saw you ...” What
was worse: not making set 1, or daring to put my hand up for it? Or being stupid enough
to believe in the teachet’s secret poll? I worried about how I had got so vulnerable, 1 felt
sick at having been noticed, I didn’t know how to defend myself. But I wasn’t worried

about the mathematics set; I knew I should be in set 1.

This is a memory of anxiety that has stayed with me, but for me mathematics was/ is a
place of safety. Irely on my own judgment in mathematics. Others can be quicker, more
accurate, just cleverer at mathematics, but there is space for me. Of course I am aware
that many people’s memories of mathematics anxicty function quite differently, with
mathematics itself being the cause of distress. Competition, sclection, rejection and
uncertainty are recurrent themes in mathematics education research, and their relationships
are complex (Nardi and Steward 2003; Popkewitz 2002b; Solomon 2007a, 2007b; Valero
2004, 2007). One rcason that brings me to teach mathematics and ask these questions 1s

to explore how mathematics can also be about belonging and acceptance.

1.8.2 Teaching A-level shows what mathematics really is

When I became a teacher, A-level students were important to me. They made up the
rolling mathematics group that characterised the department socially within the school.
Their numbers and results affected my status, my coolness and my stress levels. Asa
department, we recruited keenly for Further Maths. We knew that many students would
drop out but we wanted the academic status, stimulation and timetable slots. In further
mathematics | enjoyed teaching mathematics close to what I had studied at university, and

especially having the chance to learn it again properly.

Being a teacher in the 1980-90s made me feel threatened, caricatured as a purveyor of low
standards. Teaching Iurther Maths was an assurance of intellectual quality, an arca of
personal certainty in the curriculum. Eventually becoming Head of Department gave me
more power, and I changed the A-level syllabus to a modular scheme. These schemes
were (and still are) criticised by many mathematics educators but they soon became the

norm. Current Mathematics/ Further Maths A-levels are still taught and assessed as six
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modules. I sympathise with mathematicians’ feclings that richness, acuity and complexity

have been lost in dividing the content, but am confident that change was necessary to keep

mathematics alive in school.

1.3.3 Reflection and questions

Reflecting on how I come to be asking my research questions has helped me become
aware of my discursive formations, prompted me to question them and to see other
possibilities. I still want to promote a mathematics of belonging but I am conscious that
‘belonging” can work differently for other people, in other times and settings. I am still
conscious that students’ choice of further mathematics mattets to teachers personally so,
rather than dismiss this as irrclevant in academic research, I have chosen a theoretical
approach that allows for multiple and diffuse power-relationships between individuals. My
research questions about the FMNetwork are clearly rooted in a teacherly tension between
an ideal relationship with mathematics and actual relationships with students. 1 sce (my)
teaching as acting out publicly a possible identity in which agency is supported by

participation in mathematics, but if the students simply are not watching then the act has

to change.

Reflection cannot liberate me (even if I wanted to be liberated) from the aspects that make
this research personal to me, but it can acknowledge positively what is personal and local.
In telling these stories I aim not to uncover my own essential subjectivity, but to
remember that knowledge is produced as an interaction with othet people, which will
include myself and my research participants, and that it is produced in social situations
with rituals of telling, fantasy and emotion (Walshaw 2010). Writing these
autobiographical extracts involves deciding what aspects of me to leave out of the stories
and isolates the ones I leave in. These storics are not me, they do not feel like a part of me
and they are not particularly a nice part of me. I will remember this when I write others’
stories for my research. Miller (1995) calls autobiography a strategy for otganisation rather
than therapy. Indeed by stripping out aspects of myself, the questions become less mine

and more open, allowing me to think about what work they could do out there in the

research community.

As a result of this ongoing process of reflection and theorizing, I have organised my

rescarch around the following questions:

1. How do students account for their choices whether or not to study further

mathematics, and how do the choices contribute to their negotiations of identity?
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2. What practices of learning mathematics in school and with the FMNetwork do

students draw on to justify continuing (or not) with further mathematics?

3. What practices of learning mathematics in school and with the FMNetwork do

students draw on to describe themselves as knowing, agentic selves?

In Chapter 2 I return to these questions and develop them theoretically. In Chapter 3 1
consider methodology -what information will count as evidence for my claims - and
methods - how I have collected, organised and analysed data. Chapter 4 examines official
discourses of the FMNetwork through analysing a selection of promotional and evaluative
texts. The remaining chapters relate my findings from student accounts, discussing
different discursive relationships that were significant to choosing further mathematics:
time and maturity; work and happiness; individuals and collectives; independence. In
examining how these themes work together to combine and have effects on students’
subjectivities and choice, 1 find students who ‘have to” drop further mathematics to

maintain coherent identities, but I also find students using FMNetwork discourses to argue

for themselves as mathematicians.
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Chapter 2 Theorising experiences of choosing and

learning further mathematics

In the UK mathematics is compulsory up to age 16. At that age, students choose whether
ot not to stay in full-time education (78% of the age cohort did in 2006), whether to study
A-levels or a more vocational route (45% of 16-year-olds took A-levels in 2006, and
another 9% took the equivalent vocational level 3 NVQs) and whether to study
mathematics among their three ot four AS-levels subjects (9% of 16-year-olds did in 2000)
(all DCSF 2008). After AS-level students can choose whether to continue mathematics to
A2-level; and then whether to study a STEM subject at university. These post-16 choices
are the main focus of research on choosing mathematics, and there is a small strand
concerned with further mathematics. This includes quantitative studies into cxamination
entrics and attainment (e.g. Kitchen 1999; Newbould 1981; Scarle and Barmby 2000),
research into the value of further mathematics for STEM undergraduates (Hoyles,
Newman and Noss 2001); and research that aims to understand the factors underlying A-
level choice (Bills et al. 2006; QCA 2007). My theoretical approach, tracing practices of
the self within discourses of further mathematics, 1s original for researching further
mathematics, but it falls within a body of wider work that examines educational choices as
ways of understanding and reproducing cultural identities (c.g. Ball 2001; Bowe, Gewirtz
and Ball 1994; Brooks 2003; Cohen 2006; Jackson 2006a; Mendick 2005, 2008; Mendick,
Moreau and Epstein 2009; Reay 2004; Reay, David and Ball 2005; Sfard and Prusak 2005;
Warin and Dempster 2007). T use this literature to support my theoretical arguments and

to help understand the multiple contexts in which students choose.

In the first section of this chapter I consider how prior tesearch has asked and answered
questions about who chooses to study mathematics; section 2.2 then introduces literature
about choice as a social practice; and section 2.3 discusses the significance of choice in a
neoliberal view of the self. My aim here is to consider how the theoretical bases used
allow us to conceptualise and address differences in educational participation.
Mathematics is clearly a sensible starting point for comparison, although 1 will go on to
argue that there are differences in the practices of further mathematics. I have found that

many existing studies do not (or cannot) distinguish between students who take one ot
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two mathematics A-levels so in describing the findings I highlight when a finding

specifically concerns further mathematics.

2.1 What do we know about choosing to study mathematics?

One theorcetical approach taken by prior research is to treat choice as an event and look
for patterns and correlations between the ‘input’ of student and school variables and the
‘output’ of chosen subject options. This body of research provides quantitative data in the
form of patterns in who chooses mathematics or not. It can also aim to throw light on the
mechanics of these choices by asking students to explain the factors that might influence
them — such as interest, enjoyment, utility, success, carcer aspirations - and then comparing
explanations with outcomes to sec which factors “count” (Davices et al. 2004; Porter 2011).
Event-based studies, even when they are not explicitly experimentally framed,
conceptualise free choice and equitable participation between population groups as a null
hypothesis and seck to explain variation from this imaginable or ideal outcome. The
constraints and influences they identify can be interpreted in two ways: first, as forces
acting #pon the student, giving a model of structural, constrained choice, ot, second, as
relevant information available 7o or within the student, giving a model of an agent making
rational choices in varying contexts (Payne 2003). Payne finds this oppositional binary
between structure and agency underpinning the theoretical petspectives of most event-
based choice research. The most common stance is the combination he dubs “pragmatic
rationality” which recognises that both structure and agency matter but often lacks any
explicit theory. In this chapter I argue for a different theoretical perspective that does
explain this interaction; nevertheless event-based research and its structure/agency binary

still forms part of my problematic (Brown and Dowling 1998) because its findings largely

define research and policy agenda in mathematics education.

A second body of research treats choice as an outcome of an extended process of
participating in mathematics. It looks at the attitudes and expectations that students have,
and the practices that they engage in when they belong to communities of learning. It
suggests the implications these practices have for later opting in or out, without necessarily
theorising choice as a practice in itself (Daskalogianni and Simpson 2001; Grootenbocer
and Jorgensen (Zevenberger) 2009; Holland et al. 1993; Nasir 2002). This research is
closer to my theoretical perspective because it allows patticipation to be considered as part
of the work that students do in forming and maintaining themselves as individuals. It

recognises that student identities — including the groups and social categorics that they
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belong with - are not independent of choices about participation in mathematics but can
change those choices and change with them (Cobb and Hodge 2002). Where I take a
different perspective to this participation-based research is in paying more attention to
choice itself as a social and individual practice. I theorise choosing and belonging as
practices that take different forms in the multiplicity of communities in which individuals
position themselves as ‘sclves’ (Griffiths 1995; Mendick 2003). In addition, I place an
emphasis on the diversity and specificity of ways of choosing. I want to trace the possible
and Zmpossible ways to be a further mathematics student, rather than the wswal/ ways, because
I want to find whether a non-traditional community such as the FMNetwork can allow

some of those unusual ways to flourish.

In this section I draw on both kinds of rescarch to describe what we know about choosing
and learning mathematics. In doing so I argue that the way we pose rescarch questions
and the categories that we use contribute not only to our understanding of mathematics
cducation but also to how differences are sustained, how they are read as equitable or not,
and what possibilitics for change exist. This is evident even for the fundamental policy

question underpinning my and others’ enquiry: what can we do to increase participation in

mathematics?

2.1.1 The mathematics problem: declining numbers?

Most studies of mathematical choice in the UK (mine included) locate ‘the problem’ as
insufficient numbers of students with the right level of mathematical knowledge, although
there 1s little agreement on what those numbers or levels should be (Watson 2004).
Commentators from university mathematics have regulatly criticised successive
mathematics A-level changes as ‘dumbing-down’ what STEM students know (Anderson
1999; Kitchen 1999; London Mathematical Society 1995; Smith 2004). "This discussion of
falling A-level standards within mathematics has been powerful, and I return to it in
Chapter 4 with a discussion of the discursive binary ‘breadth-versus-depth’. The point
make here is that the long-standing concern for standards has been overtaken by a newer
concern that not enough students arc even choosing mathematics. The clear trigger for this

change was the ‘Curriculum 2000” A-level reform*® which demonstrated that a small

* Curriculum 2000 was a national reform that introduced AS-level qualifications taken after one year of

study. New mathematics syllabi specified the content of AS-level modules as roughly half an A-level.

18



increase in syllabus difficulty could lead to a big change in optional participation. In one
year, 2002, the numbers sitting A-level mathematics dropped by 10,000 students, 1.e. nearly
20% (DCSF 2009). This was a striking discontinuity in what had been otherwise a steady
but slow trend of decline in A-level candidates from the 1980s. The lower numbers
continued until 2004, and there has been a gradual recovery thereafter (see figure 1.1).
This trigger had important consequences for further mathematics. Firstly, it prompted
reactive syllabus changes in 2002 and 2004 which created more AS modules at entry-level.
These were significant in changing access to further mathematics because they allowed
students to learn both mathematics A-levels concurrently. It was no longer the case that
they had to rush through Mathematics A-level first, or be taught in separate groups (school
finances permitting). Secondly, it showed the danger in calling for more challenge within
Mathematics A-level, so that concerns to promote STEM refocused on safeguarding the
existence of further mathematics (ACME 2010a; Porkess 2006; Smith 2004; Stripp 2004).
Thirdly, students’ perceptions of mathematics and how they negotiated their moments of

choice became significant in research and curriculum planning.

Figure 2-1  Candidates for mathematics and further mathematics A levels 1996-2009

Number of mathematics A-level candidates ,
| (16-18 year olds entering A2 in English schools and colleges) \‘
l

'm Mathematics A level
o Further Mathematics A leye|

\

Source: GCE/Applied GCE A/AS and Equivalent Examination Results in
England, 2008/09 ( DCSF Statistical First Release, Ref. 02/2010 Revised)

We can ask if this concern over declining numbers is justified, either by the data or by its
implicit assumptions about the goals of education. There are real complexities in

comparing data about A-level participation collected at different times, using different

However after only one year of familiarization before the examination, students found the mathematics AS-

level content too demanding. Syllabi were revised in 2004,
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methods, and within different systems (Noyes 2009; Searle 2008b; Wright 2006). My

sutvey of the related research and statistical publications suggests that:

e There is widespread agreement that Mathematics candidate numbers fell steadily
from the 1980s to 2003, with a sudden drop in 2002; then rose after 2004. Despite
recent big increases, the numbers still do not match some reported pre-1990 levels
(DCSF 2009; Joint Council for Qualifications 2009; Matthews and Pepper 2007,
Porkess 2006; Roberts 2002; Wright 2006).

e This pattern is similar for Further Maths A-level, which fell from a historically-
reported high of 15,000 candidates in the eatly 1980s to under 6,000 in 2002
(Porkess 20006). Since 2005 it has grown rapidly to a current level of over 10,000
(DCSF 2009; Seatle 2008a, 2010). The timing of this increase corresponds to the
establishment of the F'MNetwork in 2004. This raises a methodological question
for the next chapter: in what ways can my findings, in sites chosen for a wider

participation in further mathematics, be related to the national context?

Although more students are taking Mathematics A-level since 2004, there are also
more students taking A-levels. The proportion of A-level entries which are in
mathematics has actually fallen, from 9.7% in 1996 to 8.0% in 2009 (DCSIF 2009).
Bell and Emery (2006, p21) illustrate how such data are used to create grounds for
“the curious case of the disappearing mathematicians”. They counter that there has

been no fall in the proportion of the “most able” students - taken as those with A

or A* at GCSLE - who pass Mathematics A-level.

'This numerical outline shows how participation in mathematics is observed to have
changed over time. Choice has emerged as a key issuc in the “mathematics problem”,
including concerns about students’ choices to continue from GCSIE to AS —level and A2
(Kounine, Marks and Truss 2008; Noyes and Sealey 2009; Wright 2006), which optional
modules they take (Hoyles, Newman and Noss 2001; Kitchen 1999; Ofsted 2006), how
departments choose students (Roberts 2002), and the implications when universitics read

subject choices as indicating individuals’ interest and potential (Matthews and Pepper
2007).

I want now to return to “the curious case of the disappearing mathematicians” (Bell and
Emery 2006) as an example of how problems are not neutral or pre-existing starting points

of research. Instead they can emerge from methodology and practice, constructed from

the juxtaposition of statistics and assumptions about society — what Popkewitz calls an
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“alchemy of inquity, evidence and exclusion” (2002a, p262). Popular concern over the
falling proportion of A-level mathematics entries rests on a cote belicf that ‘new’ entrants to
further education — women, working-class students, students with disabilities, students
from under-represented ethnic groups — can and should participate equally in advanced
mathematics. Unequal participation is identified as a problem to tackle, and this
formulation is consistent with the New Labour government’s contemporancous ‘widening
participation’ policy agenda. There are informative parallels in higher education. Archer
(in Archer, Hutchings and Ross 2003) argues that wider participation is justificd by the
coalition of two theoretical arguments: social justice argnments that society benefits from
educating individuals, and utilitarian arguments that the economy profits from locating
untapped potential. However, their research shows that it is almost exclusively the
utilitarian, profit-boosting argument that appears in the everyday usage of institutional
texts and in the rationales offered by working-class students themselves for entering higher
education. Morcover, when policy research investigates the ‘problem’ of encouraging new
entrants, and takes a perspective that simultancously treats participation as a universal
virtue (as in the social justice argument, Macintyre 2007) and as a goal that contributes to
the common good, then this can lead to a pathologisation of these same groups as
deficient and worthless rather than an inquiry into the conditions and productive cffects of
their participation and non-participation (Archer and Leathwood 2003). So, for example,
the NFLR Report 1ow do Young People Make Choices at 14 and 162 describes young people
without settled carcer choices as lacking “necessary skills”, having ‘comfort-secking’,

‘defeatist’ mindsets, and attending unsupportive schools (Blenkinsop et al. 20006, pvii).

Returning to A-level mathematics, Bell and Emery’s (20006) report provocatively hints at
similar currents in the ways that the problem of recruiting ‘mathematicians’ has been
posced: is it only high-achievers that really count as mathematicians? Are the needs of new
A-level participants necessarily different from those of the “clever core” who traditionally
take A-level (Matthews and Pepper 2005)? Rescarch that treats social categorics as
atheoretic, contestable only in how to measure them, fails to consider the political
outcomes of working and thinking with those categories. Instead a rescarch methodology
needs to acknowledge and challenge the complexities and the productive power of

statements that equate ‘being a mathematician’ with ‘being a traditional A-level student’

and ‘performance in mathematics exams’.
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2.1.2 Patterns of choice: being ‘good at maths”

I have started to suggest that rescarch must go further than identifying patterns of
participation and inferring causation according to familiar distinctions. This does not
mean that numetical patterns are unimportant; on the contrary, they provide powerful
ways of endotsing stories about the world (Sfard 2009). In this section I consider research
findings in terms of how they constitute sociocultural categoties of who does or does not
choose mathematics and further mathematics. Overall, the differences between particular
groups clearly do not support a hypothesis of universal, unconstrained, ‘free’ choice. This
reproduces the situation that exists in education more generally: apparent freedoms do not
result in equal outcomes (Atkinson 20072). In particular I use four large-scale analyses.
The Qualification and Cutriculum Authority (QCA) catried out a national evaluation of
participation in A-level mathematics (Matthews and Pepper 2005, 2007) using pupil data,
school surveys and case studies. The GMADP project (Noyes 2009; Noyes and Sealey 2009)
used the National Pupil Database to investigate mathematics participation across the
Midlands. Cambridge Assessment, the rescarch division of a large examination board,
surveyed 6500 students about A-level choice, with a focus on shortage subjects such as
mathematics (Vidal Rodeiro 2007). Finally, Brown, Brown and Bibby (2008) used QCA

survey data to investigate 16-year-olds intentions about choosing mathematics A-level.

The first category I look at is how differences in who chooses mathematics have been
associated with students’ prior attainment, and I use this as a way to develop my
theoretical argument. First, I consider what kind of theory I would need not just to assert
that higher-attaining students choose mathematics, but to explain why. I approach this by
taking two ‘common-sense explanations’ and asking what assumptions underpin them: this
leads me to consider the theoretical frameworks that can justify or challenge such
assumptions and offer more than ‘common-sensc’. Sccondly, T highlight the comparative
sterility of rescarch that accounts for observed inequities in participation by categorising
‘able/ less able’ students and not examining how ability is constructed in classtooms,
wotkplaces and other social contexts and their practices. I examine the epistemological
questions that trouble me when cquity research treats such an aspect of students’ identitics
as an independent variable, and neglects to consider how mathematics and education
contribute to giving it currency. Addressing these questions leads me to adopt the
poststructural perspective that identities are multiple, social and discursive, not individual
or essential (Foucault 1979, Butler 1990, Griffiths 1995, Rose 1996, Walkerdine 1989). 1

develop this perspective to consider how participation is associated with gender, ethnicity,
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and socioeconomic class, the other significant categories that often constitute student

categories in rescarch on choosing mathematics.

Attainment

The students who are most likely to choose A-level mathematics are those with high prior
attainment on national tests (Bills et al. 2006; Matthews and Pepper 2005, 2007). For
example, high GCSE Mathematics grades are the best single predictor for attempting
Mathematics A-level (Noyes 2009; Noyes and Sealey 2009). This is unusual: the
proportion of students with A ot A* grades continuing mathematics exceeds all the other
subjects except modern languages and sciences (Bell and Emery 2000). It is not surprising
that teachers and students talk about A-level students predominantly in terms of this
“clever core” (Matthews and Pepper 2005, 2007). Other students who choose
mathematics, usually those with B-grades, are more likely to leave after AS-level, and again
this drop-out rate 1s more acute in mathematics. Liventually, the cumulative effect of
losing the mathematics students who have not achieved so highly is that the final grades of
remaining students are high. Thus at every possible stage, mathematicians are observed to

be high attainers and/because lower attainers leave mathematics.

The association of choice and prior attainment in mathematics is thus well-documented.

It is also not particular to ngland and Wales, with similar results being found in other
westernised societies such as Ircland, the Netherlands and Australia (Daly and Ainley 1999;
van Langen, Rekers-Mombarg and Dekkers 2008). Many schools operate cut-offs for
mathematics A-level that prevent students with a GCSII grade C (ot B) from entry
(Matthews and Pepper 2007), but prevention is not the only cause of non-participation.
Attainment also correlates with differences in attitudes to mathematics. When Vidal
Rodeiro (2007) asked students which of their A2 subjects they considered to be most
important, the (relatively) low attainers put Mathematics in the top four (along with
English Language), while high attainers put Mathematics first and introduced Further
Maths as third (compare this with Fnglish Literature/I.anguage at 7"/9™). Further
mathematics is even more strongly associated with attainment, both in numbers
participating and in attitudes. This extends to first-year mathematics undergraduates using
‘did further mathematics’ as a way to explain differences between their own and their

peers’ performances even when their lecturers judge it immaterial (Hoyles, Newman and
Noss 2001).
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Given this observed association, what theoretical interpretations meet my aims of being
tigorous and accounting for students’ choices in the local contexts of FMNetwork
classtooms? There is a common-sense explanation for why choice depends on attainment
- that one simply prefers any area in which one has been successful. However this does
not explain why medium-attainers continue in English, for instance, but not in
mathematics and the sciences. Another familiar interpretation might be that mathematics
is special: that attainment stems from an innate mathematical ability inevitably associated
with an inclination to study more in the subject. Again, there are critical responses: in fact,
a national survey suggests high attainment correlates with lower enjoyment of mathematics
for 15-year-olds, with presumably less inclination to continue (Sturman and Twist 2004). 1
have introduced these ‘common-sense’ explanations because they would be recognised in
school and student talk despite their limitations. Indeed, they are so implicated in how we
all think of choosing mathematics that any theoretical perspective must take them into
account. Indced, both interpretations depend implicitly on theoretical models of how
individuals make choices. The first posits a natural sequence of success-pleasure-choice,
while the second imagines a brain with a mathematical inclination. Neither theory
addresses its critical responses. Thus when research into participation finds patterns in
who enjoys mathematics, is interested in it, or does well at it, one should always examine

the underlying conceptualisations of choice that structure the interpretation.

Both explanations nced a particular account of how or why choosing in mathematics
might be different from choosing in other contexts. However, as I argued in Chapter 1,
delineating what 1s special to mathematics risks ignoring how choosing mathematics
affects (and is affected by) other identity practices such as friendship groups, timetabling,
self-image, future plans. 1 want to resist the mathematical tendency to simplify and make
abstractions. When it carries over into education research and policy, it constructs a

distorted representation of students and undermines the intentions of equity reforms:

If I were asked to draw a "reform student” I would paint a being that looks like an outer-
space visitor; with a big head, probably a little heart and a tiny chunk of body. That being
would be mainly alone and mostly talking about mathematics learning, and would see the
world through his school mathematics experience. That would be a "schizo-being" since

she has a clearly divided self - one that has to do with mathematics and the other that has to

do with unrelated things.(Valero 2004, p40)

We can see this schizo-tendcncy in the explanation of natural mathematical ability which

scparates mathematics from other aspects of life rather than connecting it. Mendick,
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Epstein, and Moreau (2007) have shown how the story of the obsessed, 1solated
mathematician pervades popular culture and student talk. School students themselves
critique it as a limited stereotype, just one easy way of representing a mathematics student,
but they know no others to contest it. Burton has interviewed career mathematicians to
provide other stories: she found a diversity in their histories and motivations that
contradicts an essentialist explanation, and so concluded that mathematicians are #of only
born; they are often encouraged by teachers (Burton 2004). Cleatly, there are multiple and
even contradictoty representations of how people come to be mathematicians, cach
legitimate but also contestable. Mendick, Epstein and Moreau argue that, amongst these,
the story of natural mathematical ability is not only more pervasive but also more useful to
individuals in positioning themselves and others. It then tends to exclude other
representations; that is, it functions as a dominant discourse. An inevitable result of
aiming to set out the particularities of choosing mathematics will be that I reproduce
dominant discourses and the exclusions that they (often) make happen. To balance this 1

need to ask what other discourses there are, how they function, and what effects they have

on people.

To summarise my argument so far: in order to “organise my theoretical space” (Brown
and Dowling 1998, p20) in relation to prior rescarch on attainment I need a framework
that critiques inadequate ‘common-sense’ models of how people choose, how choice is
related to attainment (and other factors identified in participation rescarch), and why this
works differently in mathematics than in other subjects. I need to be alett to reproducing
the ways in which dominant discourses position students, especially ones such as ‘naturally
good at maths’ that suggest being a mathematician is separate from other ways of making
life decisions. My theory must help explain why some discourses have more effects than
others, and it must pay attention to the variety of ways that students understand the

processes of choosing and studying further mathematics because these could provide

different possibilities of participation.

I now want to consider how prior research explains a second feature of the posited
relationship between mathematics and prior attainment: the associated patterns for gender,
ethnicity or class. One approach is to accept the attainment-participation link, and
understand inequitable patterns as the unintended consequences of school-level factors
that legitimately differentiate by attainment (Ofsted 2008; Reeves 2008; Stevens et al. 2011;
Wright 2006). The main culprits cited here are any (intentional or unintentional) school

technologies preventing lower-attaining students starting A-level. This approach treats
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assessment as a legitimate and neutral practice of schools, and crucially does not critique
the sociocultural patterns that exist in GCSE attainment (Noyes 2009). In any case, grade-
competition itself has far from ncutral effects when considered against measures of social
class. Lvidence from a longitudinal series of studies examining the effects of how
secondary schools regulate students’ subject choices (Davies, Davies et al. 2009; Davies et
al. 2004, 2006) concludes that "the advantages of increasing competitive pressure again
appear to accrue disproportionately to students from higher status social backgrounds
whilst the disadvantages appear to be borne more by low-achicving students” (Davies,
Telhaj et al. 2009, p83). This quote confirms that competition based on attainment
reproduces pre-existing educational inequities, and it also illustrates how easily such
findings blur the categories of attainment and socioeconomic status (where are the high-
attaining students from lower status backgrounds?). The empirical evidence simply does
not support an approach that scparates attainment on high-stakes tests from other

observed aspects of students” identities (IDowling 1998; George 2009; Mendick 2003;
Mongon and Chapman 2008; Strand 2008).

Another approach to explaining inequitable patterns is to unpick the attainment-
participation link to scrutinise how attainment influences attitudes towards choosing
mathematics in different ways for different individuals. Collecting these individual
findings together creates category judgements. Taking gender as an example, statistical
analyses consistently reveal the “baffling” discrepancy (Reeves 2008, p11) that girls attain
higher at AS-level mathematics yet leave in greater numbers. It is well-established
empirically that relutive GCSE performance is a stronger predictor than grades alone
(Davies, Davies et al. 2009): students are less likely to choose mathematics A-level if they
did similarly in other subjects. Sullivan (2009) uses this result to explain high-attaining
girls’ under-represcntation in mathematics - they are simply too good at Linglish. She
points out that her analysis leaves little opportunity for changing girls’ participation except
by reducing their attainment elsewhere. T suggest this is a policy dead-end that follows
incvitably from seeking to understand patterns of inequity in attainment primarily as the
accumulation of more detailed patterns. This approach fails to question the categories of

gender, attainment and subject-specialism, or to consider how choosing mathematics is

part of creating those categories

A different policy response to the relative performance phenomenon comes from the
think-tank Reform, which proposes to adjust the A-level “market” by changing the value

of a Mathematics A-level for universities and employers (Kounine, Marks and T'russ 2008).
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Their argument is neoliberal: it applics the economic model of rational choice to education
and considers subject choice as the outcome of cost-benefit calculations. Low
patticipation among medium-attainers suggests to them that a market deformation
conceals the ‘truth’ that Mathematics is riskier but actually worth mote than other A-levels.
In response their recommendation would impose economic valuations of desirability and
wotth aiming to over-ride any differences in individuals’ calculations. They do not need to
question categories of gender, ethnicity and class, just render them irrelevant in choice
calculations. This logic has been influential in how mathematics and further mathematics
have been promoted by initiatives such as More Maths Grads (Flavin 2010) and the
FMNetwotk. Theoretically, however, it shares the limitations of Sullivan’s (2009) event-
based choice rescarch that it can only account for variations in students’ decision-making
as individual anomalies to the broad modecl. It fails to explain why some students persist
in (irrationally) choosing not to study mathematics or to acknowledge that competitive

access to mathematics could have any cffect other than increasing demand.

In contrast, poststructural approaches to relative attainment explain variations by teasing
out the identity work involved in choosing mathematics. Mendick’s analysis of school
mathematics discourses (Mendick 2006) shows how attainment in mathematics is defined
in opposition to femininity and also in opposition to attainment in creative subjects (and
thus it is no accident that my examples echo others’ by repeatedly comparing Mathematics
with English). This means that girls and all-rounders do indeed experience particular
tensions and advantages in sustaining positions of being “good at maths”. Minor
adjustments to the ‘market-value’ of mathematics may be enough to change some of these
students’ choices, but they may also create damaging effects on the prospects of students
who continue not to participate. Poststructural rescarch recognises the dominance of
general trends in who studies mathematics, but sees them as resources for individuals’
choices rather than limits o# them. Tt can imagine change because it pays equal attention

to the unusual ways in which students do or do not participate.

2.1.3 Epistemology, or which differences matter?

This brings me to the type of epistemological question that has driven and eventually led
me to adopt my poststructural stance. How ‘real’ is any relationship between mathematics
and an individual descriptor such as ability, gender, or ethnicity? 1f it is real because it is
generally observed, how do we account for the variations and exceptions: the students

who are sometimes good or interested in mathematics, who start mathematics but then
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choose another interest, or for the day-to-day complexities of teaching? How do we

explain that the patterns of difference in patticipation coincide with patterns of economic

and political privilege?

If on the other hand the relationship is ‘only’ a story ot a belief that acts on individuals,
how do we account for its power in structuring how students, teachers, social media and
researchers talk about doing mathematics, and its resilience in spite of variation? Can such
a story be stripped away or seen ‘through’, and is there something essential ‘beneath’ —a
potential waiting to be uncovered or a once-blank page that has been irretrievably

inscribed? If so, are those essential identities themselves characterised by difference or

sameness? How could we tell?

However I approach this question of ‘reality’, it leads me to more questions. Each
approach requires me to ignore complexities that I consider important: the open space of
individual differences in the first argument, and the power of cultural representations in
the second. A poststructuralist focus on discourse offers a theoretical means to reconcile
the tensions between biological and cultural explanations, between equality and difference
(Davies 1989|2004, Francis et al. 2009, Walkerdine 1989, 1999). The key epistemological
point is to “think of an idea as ‘real’, not because of its power to desoribe the wortld, but
because of its power to prodice effects in the world” (Mendick 2006, p102, original
emphasis). This means that mathematics 75 associated with innate ability, gender, cthnicity
and class because students and teachers often act as if it is. There are discourses in society
and in school mathematics which position people so that they know, act and feel in ways
that reproduce those associations and those discourses. Dominant discourses sustain
institutional technologies — processes such as GCSlis and career guidance — and structure
our thinking and our choices. They also sustain practices of the self that construct how we
behave as knowing, agentic subjects. From this perspective, it is clear why trend-based
rescarch so often appears to reify what it measures. Whether it challenges, reinforces or
revisits existing knowledge, educational rescarch engages with policy and continuously re-

creates a reality because it has effects on people.

I started this discussion with attainment because it is the most significant student variable
for predicting participation in mathematics A-level. However I have argued that the
theoretical frameworks of event-based and participation-based rescarch are limited in their
explanatory power and insufficiently reflexive about how the knowledge they produce

sustains cutrent inequities. For these reasons I have shifted focus from the
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epistemological binaries that oppose biological/cultural explanations and taken a
perspective that starts with discourse. The units of my analysis will be the multiple,
ovetlapping discoutses that students use (and are used by) when constructing themsclves

as agentic individuals making a choice about mathematics.

In the next section I review existing research concerning gender, ethnicity and class in
mathematics to develop this argument for a poststructural approach. 1indicate where
their theoretical approaches run the same dangers that I have identified for attainment:
constructing categoties out of differences, ignoring complexity, and leaving us with the
policy options only of changing individual students or manipulating them without regard
to differences. I contrast this with poststructural approaches to gender, cthnicity and class

that provide a way to understand identity that accounts better for the individual variations

and patterns that I observe in further mathematics.

2.1.4 Patterns of choice’ who chooses mathematics?

Gender

Much of the theoretical critique of positivist research has arisen from feminist questioning
of objective knowledge as partisan and incomplete. The search for general patterns not
only fails to account for the experiences of women and other less-privileged groups, but
contributes to their subordination (Lather 2004; MacInnes 2004; Oakley 1998;
Ramazanoglu and Holland 2002). It is from this perspective that I made use of
autobiography as a reflexive tool in Chapter 1. The questions I raised about the ‘reality” of
different natural abilities were inspired by feminist policy debates about how we should

rescarch and respond to gender difference in mathematics (e.g. Burton 2003; Rogers and
Kaiser 1995).

In Mathematics A-level, only 40% of students are female, and gender is the second best
statistical predictor for participation (Noyes 2009; Reeves 2008). Women have been even
less likely to choose Futther Maths (Kitchen 1999; Noyes 2009). Looking at the
FMNetwork, the proportion of AS-level Further Maths students who are female starts
relatively high at 40%, but decreases to 30% for A2 (Scarle 2008b). These proportions
have been consistent over time (2004-7) and they do not change with attainment. The
number of girls studying with the FMNetwork has doubled since its start, but this still

involves only a few thousand girls and the increase is in line with the increase for boys.
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Thus in further mathematics, as in STIEM subjects generally, the research shows little
change in the participation of women. Although gitls’ and boys’ mathematics
achicvements are similar at GCSE, more girls say they rule out A-level because it 1s ‘too
difficult’ (Brown, Brown and Bibby 2008). Brown et al. propose raising gitls’ confidence
in mathematics as an effective means of recruiting more mathematics students. In fact,
tackling girls’ under-representation appears repeatedly as a target in government reports on
education and economic policy, such as SET for Success (Roberts 2002) and The Science and
Innovation Investment Framework 2004-14 (BIS 2008, 2009). These all make similar arguments
that it “contributes directly to the skills shortage and, left unaddressed, would have a
considerable negative economic cffect on the UK” (HM Treasury, DfLLS and DTT 2004,
p17), another New-Labout example of economic utility lending urgency to a social justice
cause. Despite thirty years of quantitative research and policy cfforts, understanding that

there 7 a gender effect in mathematics has had little impact on changing it.

I see the introduction of confidence to explain girls’ non-participation in mathematics as
an example of a discursive strategy: “a device through which knowledge about the object is
developed and the subject constituted" (Carabine 2001, p288). Confidence is ascribed to
individuals but brings with it a reference to social practices (Hardy 2007). Hardy suggests
that teachers and students judge others’ confidence as a performance, based on observed
classroom behaviours such as correct answers or rapid volunteering. However students
use different criteria to describe their own confidence: often referring to characteristics
that are harder to observe or replicate such as knowing how to start a problem. Thus
ascribing confidence is a tactic that allows students and teachers discursive control over
both the inside and outside of individuals. One productive effect of ‘confidence’ is to
position teachers as managing scamlessly both the inside (affective-cognitive) and the
outside (performative) aspects of students. The second productive cffect is to describe
gitls and low-attainers as unconfident when they participate through non-overt practices.
The tactic avoids any reference to more complex discursive relationships that produce
students’ classroom identity and thus has two effects on school mathematics: first it
conceals the difficultics of problem-solving behind the performance of acting confidently,
so that students are encouraged to focus primarily on getting answers fast. This matters
because A-level students become disillusioned when they meet the slower, complex pace
of advanced mathematics (Daskalogianni and Simpson 2001, 2002). Secondly, it suggests

that confidence is a mathematical goal in itself, so that students who do not feel confident
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cannot feel mathematical. This makes participation in mathematics vulnerable to systemic

differences in how confidence can be produced by individuals in their classroom contexts.

As I noted above, lack of confidence or enjoyment has been used to explain that girls can
attain highly in mathematics but not choose to continue. There are some uscful
participation- based research studies that have tried to unpick this relationship in how girls
participate in mathematics. Bartholomew (2005) focussed on high-ability 15-ycar-old
students in top sets and found again that the behaviours that indicate confidence —
working quickly and succeeding visibly — were those that students and teachers fostered
and assessed in the classroom. When students talked about mathematics, many boys
described their pleasute in performing these behaviours while girls reported discomfort
because they conflicted with the non-competitive, hard-working and co-operative
classtroom practices needed to establish femininity, Thus Bartholomew suggests that
gender should not be scen as a background to participation in mathematics but as “an
inevitable part of what it means to do mathematics and regard oneself as mathematical”
(p8). Her findings suggest again that local classroom identity practices need to be
considered as relevant variables, simultancously implicated in making choices and

sustained by the choices made. (See Francis, Skelton and Read 2009 for a similar argument

about mathematics and English for 13-year old boys and girls.)

Solomon (2009b) emphasises the identity work that takes place in mathematics lessons and
places it as a community endeavour: identitics are constructed for individuals but not only
by individuals. She points out the different classroom cxperiences of pupils in different
sets, and finds that students in top scts arc offered opportunitics to show interest and
agency that are then read back onto them as achieved skills (Solomon 2007a). Enjoyment,
interest, confidence, independence, and ability in mathematics are all constructed alongside
each other by how teachers and students understand their own and others’ actions and
classroom goals. Her related work with mathematics undergraduates examines how
gender interacts with these constructions of ability. It tests, and finds wanting, the model
of undetgraduate experience as an apprenticeship, whete students engage petipherally in
the practices characterised and valued by the mathematics community (such as secking
deepet understanding and rigorous proof). This theory acknowledges the social
construction of identity but proves limited in its accounts of how undergraduates judge
themselves as belonging and how they negotiate their own and others’ powers to include
ot exclude. Solomon’s analysis shows that many women mathematics students

participated heavily in the community’s practices, using them to desctibe their
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mathematical identities. However they felt excluded by the challenges of doing so and
powetless to negotiate a closer sense of belonging. In contrast, many male undergraduates
aimed for what they knew as a superficial engagement, got lower grades, but felt more
successful and aligned with the community. Solomon critiques the theoretical stance that
treats the practices of learning undergraduate mathematics as derived solely from expert
mathematicians. Rather, she says that undergraduate mathematics cannot be scparated
from other discourses about education and identity: “the institutional culture of
entrenched beliefs about ability and ownership of knowledge affects students' experiences
of being an undergraduate and dictates the functionality of particular identities” (Solomon
2007b, p79). The disaffection of finding advanced mathematics to be frustrating and
isolated is felt by all students (Rodd, 2002). However Solomon argues (with Bartholomew,
Mendick, and Burton) that mathematics practices that emphasise confidence, competition
and speed fit more casily with performances of masculinity. This suggests for my rescarch
that students may experience difficulties in belonging to the further mathematics
community when categorics which have the power to determine belonging, such as ability
and confidence, are constructed by teaching practices in ways that make them more or less
difficult for students to take up alongside their other identity work. In the 'MNetwork,
this may result if the reduced timetable, fast pace and the focus on ability strengthen the

association of further mathematics with hegemonic performances of masculinity.

Ethnicity

In 2002, SEET for Success noted that there has been “disturbingly little attention” to analysing
differences in mathematics attainment between different ethnic groups, although school
data suggest they exist (Roberts 2002, p16). This is in contrast to the United States, for
example, which has a long tradition of reseatch into the achievements of Black and latino
youth. Recent English studics of mathematics participation have reported a relationship
with ethnicity. Noyes (2009) and Vidal Rodeiro (2007) both report that Chinese, Indian,
Pakistani and Black African students are considerably more likely to choose A-level
mathematics than White, Black Caribbean or Bangladeshi students (also BIS 2009; HM
Treasury, DS and IDTT 2004). Vidal Rodeiro uses broader categorics to report similar
results for further mathematics: Non-White students are 1.5 times more likely to choose
AS-level Further Maths than White students, and 1.3 times as likely to continue it to A2.
Further Maths is ranked as the second most important A-level subject by students from

the Non-White ethnic group, compared to ninth for the White ethnic group.
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Again I want to consider what kinds of cxplanations are suggested for the trend that ethnic
minority students are more likely to choose mathematics. Both Noyes and Vidal-Rodeiro
caution, first, that there are small proportions in each ethnic group and, second, that
ethnicity and socioeconomic status (SES) arc usually correlated. Tlook at the associations
of mathematics with SES below, but it is worth considering whether differences can be
accounted for solely by ethnicity. Strand (2009; in press) used multi-level modelling in a
longitudinal pupil study to investigate the relationships between ethnicity, SIiS and
attainment in all subjects. His results challenge common explanations that may downplay
ethnicity as related to socioecconomic deprivation, parental involvement or student
attitudes to school. Using increasingly subtle statistical models to take these explanations
into account, he found attainment differences accounted for only by ethnicity. This
suggests the need for further rescarch that includes other explanations such as teacher

expectations, institutional racism and cultural differences (Strand in press, p19).

Further research does exist in the American context. However, researchers such as Martin
(2006; 2010), investigating the mathematics attainment of African-American youth, share
my concern about more and more detailed quantitative analyses of the same relation.
Studies into students’ attainment, attitudes and choice patterns “have helped to point out
that there continue to be differences in the amount of mathematics learned among
different student groups [...] These studies provide no evidence that Black students differ
from their peers in their capacity to learn mathematics” (Martin 2006, p10). Martin argucs
that quantitative, trend-based research has a logic which means that under-achievement 1s
primarily what is noticed and explained, while its dominance as an explanatory practice
produces a discourse that normalises Whiteness and presents ‘the other’ as deficient. He
recommends that equity research starts instead from accounts of students’ experience.
Hart (2003) argues similarly that mathematics education research has concentrated on ways
of assessing inequities without investigating the resources - social, practical and financial -
that further social justice. Martin’s rescarch analyses African-Ametican students’ accounts
at individual, school, community and sociohistorical levels to investigate and explain how
they achieve success. This attention to complex inter-relations fits well with a
poststructuralist analysis of the various discourses that position individuals not only as
excrcising agency but also as belonging to sociocultural ethnic groups (Stinson 2010).
Poststructuralism challenges “the essential black subject”, and allows political categorics
such as ‘black’ or ‘cthnicity’ to breathe (Hall 1992). This instability reflects that these

categoties are not solely representations imposed from outside, but also ‘floating significrs’
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that change meaning with their contexts (Hall 1996b), and are linked with processes of

identification and otherness that happen within individuals in those contexts.

These discursive practices can explicitly interweave ethnicity and mathematics, as do the
‘national myths’ that Indians hold about themsclves: being good at technology, and being
good at seizing opportunities for petsonal success (2005). Varma traces the prevalence of
these ‘myths’ in the Indian diaspora, and concludes that there is no evidence that they
convey essential truths or even statistical generalizations. Nevertheless many Indian
students continue to achieve success by choosing mathematics and science-based routes,
because that 1s what they set out to do. Studying mathematics provides a narrative in
which sccond-generation ethnic minority students can collectively surmount hurdles and
become successful (Devadson 2006). This is reflected in reasons to choose A-level
subjects: ethnic minority students talk more about becoming successful in high-status
positions, and White students talk more about individual enjoyment and vocational
requirements (Hernandez-Martinez et al. 2008). As we saw above, whether it is attached
to cthnicity, gender or intellect, the myth of being naturally good at mathematics is
dominant in the discourse of educational achievement and it produces effects. It does not
exclude other possibilities for becoming a mathematician. Farlier we met the example in
Burton’s (2004) work of having an inspirational teacher, and here we have the example of
a culturally-legitimated trajectory of effort and opportunity. However these other stories

arc more marginal possibilities, and they have to interact with the determining discursive

effects of individual mathematical ability.

Socioeconomic status, school type and class

Students’ sociocconomic status (SIZS) has been defined using a range of social, economic

and geographic measures such as postcodes, cligibility for free school meals, parental

occupation, education and income. There are important discussions about precision in

definitions of social class and poverty and about the proper measures of achicvement

(Mongon and Chapman 2008) but none of these obscure the clear and long-lasting trend:
If you want to know how well a child will do at school, ask how much its parents earn. The

fact remains, after more than 50 years of the welfare state and several decades of

comprehensive education, that family wealth is the single biggest predictor of success in the
school system. (Hatcher 2006, p203)

Focussing now on participation in A-level mathematics, Noyes’s (2009) data suggest that

SES has had its effect on choice even before age 16, since students’ socioeconomic status
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accounts for most of the variation in theit GCSL attainment and thete is little further
variation in who chooses Mathematics A-level. Vidal Rodeiro’s (2007) results downplay
class differences too as she finds that the proportions of students choosing Mathematics
arc fairly similar across measures of parental occupation. However, Hernandez-Martinez
et al’s (2008) study of A-level mathematics students suggests that this evenness represents
a spread of different reasons to choose mathematics and that these “choice repertoires™
differ by class. In their survey, middle-class students say they choose mathematics
because they enjoy it, while working-class students choose it because it is vocationally

useful or, for working-class girls, because it is an escape path from current conditions.

The situation is starker for further mathematics where there is a class-related difference
even in starting the subject. Children of higher professionals are one and a half times
more likely to start Further Maths AS-level than children of routine/manual workers, and
more than twice as likely to continue to A2. Indeed 70% of the children of higher-
professionals rank Further Maths as a ‘very important” A-level. This increased
participation is even more marked when groups are classified by parental education (Vidal
Rodeiro 2007). In the same way as with gender and ethnicity, we can say that further

mathematics 1s clearly associated with high sociocconomic status.

Thete is clearly a key determining factor that affects further mathematics, and that is its
availability in schools. Further Maths was available at AS-level in only 72% of the schools
surveyed by Vidal Rodeiro, and only 41% offered A2. Gorard (2009) has shown that who
goes to which school and who gets what in secondary education is largely determined by
socioeconomic factors. If we consider school type, Vidal Rodeiro shows that the uptake of
further mathematics is three times higher in independent schools than in state
comprehensive schools, and nearly twice as high in grammar schools. Students with high
SIS are disproportionally represented in independent and grammar schools and so have
better access to further mathematics. There is a similar result from a geographic
perspective: further mathematics is simply not available in many areas of social
disadvantage (Ofsted 2006). As we shall see in Chapter 4, the F'MNetwork mounts a
response to this evident inequity (amid other factors). My study focuses on contexts

where further mathematics is newly available, including arcas of social disadvantage and

relative geographic isolation.

What has happened since the introduction of the FMNetwork? Searle’s evaluation asks

where, geographically, have Further Maths entries increased? The largest increases in A2
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entries are in arcas of the country usually regarded as affluent. However, this is different at
AS-level where the percentage increases ate also big in less affluent areas such as the
North-Iast and West Midlands. Looking at school type, 73% of the growth in A2 took
place in the state sector, and more (87%) of the AS-level growth did (Searle 2010). There
is much to celebrate in the better take-up at AS-level, and indeed schools report that
students benefit in Mathematics from studying the one-year further mathematics course
(Searle and Barmby 20006), however it is the A2 qualification that matters for clite
universities. There is evidence of a familiar phenomenon here, where measures put in
place to widen participation also improve participation for the middle-classes (Ball 2010;
Reay 2006, 2008). The introduction of the FMNetwork has not cancelled out the

incqualitics in participation in further mathematics, although it has clearly provided more

possibilities where students have lower SIS,

The evaluation findings describe what is happening but do not in themselves explain why
this pattern occurs and what its effects are. This returns to the argument I made carlier
that treating student differences as pre-existing stable categories is incoherent in ignoring
the circular construction of classed identity through educational practice and misses
opportunitics for change. Neither is it politically neutral: evaluative resecarch measuring the
categories that benefit from a policy initiative (here, which SES-defined groups benefit
from the FMNetwork) cannot be used for future policy without also claborating the
proportions in which groups shon/d be participating in further mathematics and a model for
how introducing change affects those proportions. How do T interpret the finding, for
example, that the FMNetwork has increased the take-up of further mathematics in
deprived comprehensive schools but more so in affluent independent schools? A model
of independent variables does not take into account the ways that schools and students
have to (and may ot may not be able to) respond quickly to changes in the national policy
arena that affect performance indicators such as A-level grades (Ball 2001). My
poststructural perspective allows, instead, a dynamic and contested production of class:

Analysis of class should therefore aim to capture the ambiguity produced through struggle

and fuzzy boundaries, rather than fix it in place in order to measure and know it. Class

formation is dynamic, produced through conflict and fought out at the level of the symbolic.

To ignore this is to work uncritically with the categories produced through this struggle,

which always (because it is a struggle) exist in the interests of power. (Skeggs 2004, p5)
To start such an endeavour I need to consider class and further mathematics not as

intersecting in certain locations with neither changing the other, but as weaving together to
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mobilise themselves and students within discourse. The cross-currents in these discursive

practices do not produce change as progtess to a new ‘better’ equilibrium, but as a change

in local practices that uncxpectedly flourishes.

I have found no reseatch that sets out to explain individual differences in participation in
A-level mathematics specifically in terms of how class is constructed. There is rescarch for
compulsory-age mathematics, much of it inspired by Bourdicu’s analysis of class in terms
of students” ability to wield cultural capital. Cultural capital is knowledge and practice
“whose diffuse, continuous transmission within the family escapes observation and control
(so that the educational system seems to award its honors solely to natural qualities)”
(Bourdieu 2004, p25). Black (2002) shows how teachers in primary schools operationalise
pupil ability as a form of pedagogic awareness about the balance of epistemic and social
control, and how this cultural capital is validated and encouraged by the teacher in the
pupils who alrcady have it. In this way mathematical confidence and ability, that 1
discussed catrlier in relation to gender, also inscribe class positions. Morgan (1988) also
shows that aspects of middle-class cultural capital are used to signify mathematical ability
in secondary school practices. Various institutional technologies in mathematics, such as
the nature of tests (Dowling 1998) and ability-grouping (Wiliam and Bartholomew 2004),
are structured in such a way that they have different effects given the different capitals of
middle-class and working-class children. Analyses such as these suggest that the pedagogic

and institutional practices of further mathematics would also have a role in constructing

differences along class lines.

Bourdieu emphasises the subordinating role of middle-class cultural capital. It is imbued
with pedagogic authority and functions as a naturally powerful resource to which
resistance is incffective because the structure of social practices make it so (Bourdicu and
Passeron 1994). Skeggs starts instead from working-class inscriptions and examines how
they are sustained in opposition to middle-class readings of economy and morality. Her
research with working-class women finds “not an account of how individuals make
themselves, but of how they cannot fail to make themsclves in particular ways” (Skeggs
1997, p162). This means that people’s individual experience is as ‘real’ as discourse: that is,
it is as real as the framework of practice and knowledge that precedes and structures it, and
as the truths that result from retelling it. Experience, too, is discursive. Skeggs's work on
class, Mendick's work on gender, and Hall's work on the construction of "Black’ identities
within/against White discourse, all draw on Foucault's assertion that knowledge is a

political fiction that is brought into being through discursive practices which produce our
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experience and knowledge of ourselves in society (I'oucault 1972, 1980). There is no
testable relation between ideas, expetience and reality, instead Foucault attempts to "pick
out the fine stitching of many different forms of knowledge within the threads of powet

rclations and organised systems of practices” (Dean 1994, p162).

This is a good point at which to recap the theoretical arguments I have traced through this
review of mathematics education research. T started by outlining the two most prominent
findings offered by trend-based research into mathematics A-level: the problem of
declining numbers and the strong correlation of participation with prior attainment. 1
argucd that these findings reproduce the dominant ways of knowing in mathematics and
education and do not allow me to examine how new local practices such as the
FMNetwork might allow individuals to choose differently. This led me to ask questions
about the ‘right’ ways to understand differences when attempting education research and
policy: I rejected the “stance of epistemological innocence™ that underpins trend-based
research (Rawolle and Lingard 2008, p728) because drawing the line between what is an
appropriate difference to climinate and what is not also demarcates what is ‘really’
individual and what is only ‘superficially’ individual. These decisions affect the individual
and the social together; they are both political and epistemological, practical and
theoretical (MacLure 1993). Instead I argued for discourse as the unit of analysis, allowing

different positionings to be equally real whether they function as dominant representations

or as subversive retellings (Stinson 2010).

I then turned to rescarch that describes how individuals from different groups participate
in mathematics. T found that interpreting these findings solely within the familiar
discursive categortics of gender, ethnicity and class again presents epistemological
weaknesses. It ignores the complexities and possibilitics in how individuals choose, and
cannot account for the intersections and cross-currents in these categorics. ‘This
simplification has political consequences in the ways that the differences ‘add up’ to hide
or blame different groups of learners (Mendick 2008). T used research into the experiences
of studying mathematics to argue that students are positioned - and position themselves -
as legitimate participants not only by adopting the mathematical practices of the
mathematics community but by making use of how mathematics produces sclfhood. 1
have pulled together the arguments of poststructural researchers in gender, cthnicity and
class to conclude that equity research into further mathematics should trace the relations

between discourses inscribed in mathematical classroom practices and wider practices of



the sclf, and examine how the continuities and discontinuities play out in terms of access

and power (Cobb and Hodge 2002).

2.2 Identity as discursive practice

I now want to draw out three aspects of my poststructural approach that suggest how
identities can be discursively produced. These will help explain my theoretical shift from
why individuals choose further mathematics to how discourses of schoals, mathematics
and the FMNetwork construct further mathematics students as some kinds of people and
not others. The first aspect is Foucault's explanation that knowledge does not represent
truth but circulates power, and that powet is productive as well as repressive. This
relationship between power and knowledge is central to explaining why some ways-of-
knowing are harder to challenge than others. The sccond concerns identity, specifically a
way of understanding identity as subjectivity that is achieved by practices of the self. This
argument starts with Foucault, especially in his Iistory of Sexuality (1979, 1984, 1990), but
has been developed by many researchers since, including Davies (1989]2004), Walkerdine
(2003; 2007), Rose (1990; 1996; 1998; 1999) and, in mathematics education, Walkerdine
(1988; 1989), Mendick (2006; 2009) and Walshaw (2004; 2010). The third aspect is how
Foucault traces the interlinking of subjectivity and practices of the self — the ways of being

a knowing self and a moral self — and how these are contingent on history, perspective and

local context.

2.2.1 Power-knowledge

Discursive practices position people in relations of power. In a school, for example,
teachers, students, researchers all have roles that frame their interactions. ‘The shared
knowledge of these roles informs what individuals can do and how their actions arc
interpreted by themselves and others. The power that inscribes these positions does not
derive fundamentally from characteristics of the individuals, such as a natural authority of
adults over children, nor from history, from the way that things have always been done.

These are ways in which discourse positions knowledge as legitimate and fixed, but they

of discourse irsclf, “describing and ordering things in particular ways”; hence the cllipsis

'power-knowledge' (Hardy 2004, p106). Power relations make things known, knowable

and doable in certain ways by certain people:

39



In short, it is not the activity of the subject of knowledge that produces a corpus of

knowledge, useful or resistant to power, but power-knowledge, the processes and struggles

that traverse it and of which it is made up, that determines the forms and possible domains

of knowledge. (Foucault 1995, p28)
It is not power at a macro level that Foucault is explaining here, as in a Marxist view of
repressive power derived from socioeconomic structures (Brown 2001; McNay 1994) or
even a Bourdicuan self-perpetuating field in which power flows only from top to bottom
(Jenkins 2007). Instead Foucault's power acts at the micro-level and is both local and
productive. If power were only repressive ot excluding, it would not be so effective in
producing people in the subject positions that recreate it as knowledge. We can sce this in
students talking about mathematics. They can represent mathematics as hard and rational
in order to position themselves as masters of an uncertain world (Walkerdine 1988), or as a
bored and resistant group of students (Nardi and Steward 2003), or even as creative,
flexible individuals who teject mathematics (Mendick 2008). Power circulates through all
these practices, defining both what mathematics is, and who individuals are, what their
goals are and what they take pleasure in. Of course, this same perspective renders other
individuals powerless and excluded, unable to know anything of valuc in the mathematics
classroom (Gerofsky 1997), and it is the possibility of this suppression that makes the
eatlier positions agentic in comparison. My argument is that this way of knowing about

mathematics is perpetuated by the range of identitics it enables, as much as by what it

suppressces.

Cumulatively, then, the effects of local power relations may indeed be broad processes of
prohibition or repression. They can “congeal” into apparently static categories such as
gender (Butler 1990), so that doing mathematics functions as a way of “doing masculinity”
for both boys and girls (Mendick 2003). They can be codified into strategics of
government (Dean 1994) that result in middle-class students being more likely to study
further mathematics. These broad processes have general effects but they are not enacted
only #pon individuals but also by individuals. As Walkerdine says, “practices are at once
local and global, minute in their detail and enormous in their reach” (2007, p138) . They
constitute both the social knowledge of what 75, and the individuals who know it. Locality

here does not imply a loss of generality; for all individuals are locally situated.
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2.2.2 Identity and subjectivity

Contemporary social science understands ‘identity’ in two different and important ways:
one is to describe the different categories of membership that a society provides for
individuals to belong to, the other to describe the agency that creates individuality from
those possibilities (MacInnes 2004). So we have ‘cultural characters’ in philosophy
(Macintyre 2007), ‘discursive representations’ in sociology (Skeggs 1997) and ‘subject
positions” in psychology (LEdley 2001), all similar in describing how individuals are
constrained to produce roles and identities by what werks, not by what 45, and different in
how they interpret the strategic use of those productions. If we attempt to scparate out
these two meanings of identity, so that we treat agency and structure as distinct and
conflicting, then the central issue of equity research reduces to how social structures
oppose an individual’s power of self-definition. In my epistemological argument [ chose a
poststructural view because it sees discourse as producing both the social knowledge that
recognises identity categories and the individual knowledge that recognises itself as agency.
I rejected the notion of an essential self - by which I mean a knowing subject centred m an
individual’s biological or psychological identity, relating to an external world through
constraint or influence — and argued for a discursive self. This means that the self is no
longer “epistemically privileged" (Butler 2008, p16) as an author, somcone who izposes or
gpposcs structure, who "can penetrate the substance of things and give them meaning”
(Foucault 1991b, p118). Instead, discourse produces an individual’s power of sclf-
definition by constructing a range of identities that knowing subjects’ can position
themselves in and with. These identities are inscribed by discursive practices in the forms
of habits of thought, possibilitics of action, and shared ways of knowing. The power
circulated in these practices regulates which positions and movements between positions
are possible. Foucault argues that these practices of the sclf are so intensc as to suggest
that any history of the present should be based as much on studying what constitutes

subjectivities as what constitutes social structures and relations of power (Foucault 1990).

The metaphor of a landscape (Ball and Vincent 1998; Bowe, Gewirtz and Ball 1994) helps
to convey how subjects are positioned and position themsclves in discourse, because a
landscape both requires and provides a point of view. The discursive landscape comes
into existence as individuals observe it, each having their own perspective that doubly
defines what they sce and where/what the sec-er is. The landscape surrounds the
participants, framing them in its material and social circumstances, and allowing them to

mobilise to take up some outlooks but not others. The possibilities of seeing differently
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from other viewpoints and the possibilities of moving in the landscape all produce agency
for individuals. However, any viewpoint that emerges is parf of the landscape, in the same
way that agentic self-hood is constituted within discourse and does not transcend it. This
landscape metaphor describes our subjectivity - how we are discursively produced as both
subjccts and objects at the same time. We insctibe the landscape of what we know and are

inscribed by it as situated yet autonomous persons. But how we can ‘do’ autonomy is not

only up to us:

People in modern institutions are conditioned to accept being an object to others and a

subject to themselves. The very processes we use to inscribe our self to our self put us at

the disposition of others. The task of creating rational autonomous petsons falls initially to

pedagogical institutions; their goal is to produce young bodies and minds that are self

governing: failing that they try to make their graduates governable. (Roth 1992, p691)
Because any person engages with a variety of discourses, there are multiple identities that
individuals can move between, and each discourse has rules about whether and how to
negotiate such shifts. Identity work is different in different societies and in different times.
Thus we are located in multiple positions of marginality and subordination, although these
do not operate on each of us in exactly the same way (Hall 1992). The focus of
poststructural research is to examine the micro-politics involved in “the practical
negotiation of situationally-relevant identities” (Berard 2005, p70) and find what

negotiations are made possible by specific contexts.

As Roth’s quote makes clear, pedagogical institutions are key in inscribing the ‘right’ (and
‘wrong’) forms of being a self. One example of this negotiation is how students position
themselves during educational transitions such as entry to university (Warin and Dempster
2007) or to secondary school (Warin and Muldoon 2009). Students in both these contexts
have described the challenge of their identity work as trying to be a dynamic but also a
coherent self, wanting to change and wanting to remain authentic. Clearly these demands
are overlapping, even competing. These are goals that concern the individual self, but the
way they figure in student talk is strongly aligned with contemporary pedagogic discourses
in schools, universities and society. Change is configured in terms of maturity and
progress, while authenticity is represented as being known and knowable by students and
teachers. As a discursive strategy for managing these transitions, students take up

representations that position them both as mature and as staying the same. So for
example, university entrants use socialising and drinking practices to emphasise their

developing yet stable gender identities (Warin and Dempster 2007; Warin and Muldoon
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2009). I follow up this transition research and look at how maturity is rclated to further

mathematics in Chapter 5.

Sclfhood, then, is performed in multiple discourses and involves multiple, competing
identities. Griffiths (1995) argues that we should not sec this as indicating fragmented or
damaged selves. Instead, she suggests, individuals are in a state of becoming as well as

being. They spin a “web of identity” whose design is unique to them but inscribed by the

need to belong with others:

The individual can only exist through the communities of which she is a member and indeed

is in a process of construction by those communities [...] Politics are inscparable from the

construction and maintenance of the self. The experiences of acceptance and rejection, and

the reaction to them cannot be understood without reference to the structures of power in

the society in which the self finds itself. (Griffiths 1995,p 93)
Further mathematics students emerge as subjectivities from the weaving-together of
discourses of mathematics, communities, families and classrooms. The agency of those
subjectivities is not freedom from power but empowerment to embed and connect
knowledge and construct oneself as a subject (Ildwards 2008). As well as the communities
that an individual can choose, discursive constructions also guide the identity work that
maintains seemingly natural states of belonging. These include the categories of gender,
ethnicity and class, as well as attributes that might be assigned to an individual’s personality
such as being a high achiever, a ‘lad’, or ‘popular’ (Currie, Kelly and Pomerantz 20006,
2007; Francis, Skelton and Read 2009; Jackson 2006a). IFurther mathematics students
belong (or do not belong) to a range of different ‘chosen’ and ‘natural’ collectives
produced by shared knowledge and institutional practices. In Chapter 7 T examine closely
the discursive strategies that students use to construct themselves as belonging and how
currents and tensions between different discursive practices help them to produce multiple
identities alongside patticipation in further mathematics. These practices and institutional

affordances are what Foucault calls the practices and technologies of the sclf.

228 Practices of the self

Practices of the individual self are the “intentional and voluntary actions by which men
(sic) not only set themselves rules of conduct, but also seck to transform themselves, to
change themselves in their singular being, and to make their lifc an eesrre that carrics
certain aesthetic values and mcets certain stylistic ctiteria” (Foucault 1984, p10-11, original

emphasis). Although they are intentional, we should not think of them as extra-discursive
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agency, a remaining individual freedom to choose amongst competing subject positions.
Practices of the sclf are strategies of discourse: they permit discoutses to reproduce with
stability by constructing singular knowing beings who judge their own and others’
behaviour with respect to discursive norms. They are instilled in certain ways of living
through what people habitually say, how they are governed, and their actions, such as — for
my particular interest — choosing school subjects. In this way practices of the sclf arc at

once individual and institutional, habits and tactics (Foucault 1990).

How can we identify practices of the self and their associated technologies in different
discourses? Foucault is concerned not to sct limits on what can function as a practice of
the sclf, but he suggests that they can be recognised as having three main functions: they
communicate moral codes, they provide systems for judging people’s behaviour, and they
specify the mode of subjectification, that 1s "the way in which the individual establishes his
relation to the rule and recognises himsclf as obliged to put it into practice” (F'oucault
1984, p27). Where there are recurrent instances of talk and behaviour that fulfil these
functions, then they are considered as practices of the sclf. The purpose of poststructural

analysis is then to identify these regularitics, and to trace their effects on what is known

and done.

[Foucault starts his discussion of practices of the self with moral codes because he is
studying scxuality, which is widely understood in terms of prohibitions and commands.
However, his first argument in The History of Sexnality is that the moral codes of sexuality
have not changed significantly between classical antiquity and modern (western, Christian)
society. What has changed instead arc the systems of behaviour, and how people apply the
codes to themselves. He concludes that ethics has to be understood in all three intet-

related forms: codes, systems of judgement that may enact or ignore them, and views of

how thesc relate to oneself,

Moral codes

Moral codes are recognisable when they are communicated explicitly as rules and advice
about what humans should do and the reasons why. They are also communicated through
what we understand to be goals and virtues in life, such as happiness, security, success, or
learning. These are practical codes of action; although they are influenced by canonical
philosophical theories, they rarely belong neatly to any one theory or fit into any
progression. In fact, we can most easily recognise moral codes in situations where the

theories are being contested and negotiated (Macintyre 2007; Sandel 2009). One example
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relevant to choosing further mathematics is the application process for university choices.
This UCAS system requires students to consider the rules of access to competitive higher
education. There are moral codes implicit in this process — students are encouraged to
‘aim high’ by choosing elite subjects and universities, to ‘prepare oneself well’ by studying
appropriate A-level subjects for the next course, and to ‘care for onesclf by avoiding
disappointing rejections Students’ talk makes these codes explicit when it describes
making choices as managing their conflicts and combinations. or example, students are
allowed only five course choices, so ‘aiming high’ is risky and conflicts with ‘protecting
oneself from failure. Some courses make UCAS offers without regard to actual subjects
studied. Students can then decide to maximise grades without worrying about pre-
requisite knowledge, thereby achieving a successful short-term combination of ‘aiming
high’ and ‘preparing oneself well’. These UCAS considerations have effects on
participation in mathematics. Itis common for students to explain that it is best to drop
difficult subjects (including mathematics and further mathematics) in order to secure entry
to the courses they have chosen (Bell, Malacova and Shannon 2003; Matthews and Pepper
2005, 2007; Noyes and Scaley 2009; Smith 2010a). My example shows how moral codes
can be identified from the complexity of actual practices and it also illustrates Foucault’s

argument that they are not isolated rules, but integrally bound up with systems of valuing

and the negotiation of identity.

Systems of judgement

The second function of practices of the sclf is to produce an individual’s behaviour as
something that can be judged by others. This entails recognising how language,
technologies and actions enable people to position each other as successful or not, as
belonging or not, and as agentic or not, that is whether they are acting as proper selves.
So, for example, Masters (2005) notes how the “chaotic homeless” are produced by their
inability to keep appointments in their own care-plan. Here the linguistic practice of
naming, the temporal technology of a diary, and the actions that ensure/prevent punctual
attendance all combine to legitimate how an individual’s behaviour is judged in a social
care discourse. Socio-medical therapeutic interactions require individuals to make
themselves known to experts, to communicate histories and futures, just as schools do for
students. But the significance of appointment-keeping extends beyond care institutions or
even schools. It has effects on relations in wider society because interactions of fricndship

and employment are understood as involving similar therapeutic practices. Foucault
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identifics the confessional - making one’s story available to others - as one of the main
ways “of identifying individuals and establishing and enforcing their location within
power-knowledge networks" (Edwards 2008, p29). Both the judger and the judged are
positioned by how such social relations are structured. Foucault’s work on state
governance (1995) shows how technologies that measure people work as a strategy to
establish shared ‘truth’-making practices. He calls this ‘normalization’, and it enables
discourses of self-determination and self-governance to flourish (Rose 1990). In Chapters

4 and 51 return to institutional discourses of time and measurement, and how they

position further mathematics students.

Another way in which individuals can be compared and evaluated is through discursive
analogies with systems of exchange that guide resoutce distribution. It is widely accepted
that in contemporary western society, individuals are judged by their consumption of
cconomic resources and/or by their control of social or symbolic capital that can be
exchanged for resources. These systems are common in education, and the UCAS
procedure 1s again an cxample of how some students are inscribed as more valuable than
others because of their grades, knowledge and educational history. Contemporary systems
of education and employment read ‘individual’ characteristics such as rationality, flexibility
or determination as having a dircct economic value (Brown, Hesketh and Williams 2003).
This inscribes even more points of contact with how subjectivity is constructed and fewer
possibilities that thinking otherwise can be effective (Skeggs 2004). Systems that value
individual traits bring political governance and personal ethics into the same knowledge
structute, so that the active subject takes on self-governance as sclf-hood and economic ot

political structures as moral codes (Hesketh 2003; Rose 1990).

Mode of subjectification

Finally, we can analyse practices of the self in the mode of subjectification. Here we ask
how an individual understands moral codes and other peoples’ judgements in relation to
the self. Codes and systems of judgement are discursive objects, so they are powerful
because, above all, discourses are what works — “fictions functioning as fact” - but they do

not have to construct subjectivity as oppression. So, for example, ethical codes might

function as prohibitions or aspirations, recommendations or resources, all depending on

51 misremembered this from Mendick (2003, p73) “fictions functioning in truth” which she

through Walkerdine (1999) and Foucault (1980)

1 turn traces
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context. Foucault’s work with texts on sexuality traced the differences from the
aspirational Socratic practices of #raining the self to prohibitive Christian ones of caring for
the self by protecting it from harm (I'oucault 1984). Again, this is not a free choice, as
discourse constitutes subjectivities in certain ways. A recent example of work that has
addressed this relationship and influenced political rhetoric is Beck’s (20005 2007) theory
of individualisation. He claims that contemporary sociocconomic mobility obliges
individuals to understand themselves as no longer guided by traditional rules of class
membership but as responsible for narigating their own risky journeys. I sce his argument
as concerning the mode of subjectification as well as critiquing the continued structural
influence of class cultures. Beck is criticised as failing to recognise that continuing stability
of social patterns remain as effective as ever, veiled by a new justification that rewards
spring naturally from the “individual choices and personal solutions” of the middle-classes
(Atkinson 2007b, p710). Again, Atkinson’s argument invokes a mode of subjectification,
that of the autonomous individual who makes choices among competing codes. Their
debate illustrates how metaphorical talk about journeys, change and risk, rewards and

difference, caring and disciplining, builds competing knowledges of what it 1s to be a self.

When we discuss morality in studies of contemporary subjectivity, the question of the
mode of subjectification is often turned on its head. Instead of asking how discursive
practices of the self construct individuals, we understand individuals as #sing cthical
knowledge. This reflects the mode of agency that we ascribe to contemporary subjects.
Macintyre’s Affer Virtne sammarises this contemporaty mode: "we simultancously and
inconsistently treat moral argument as an exercise of our rational powers and as mere
expressive assertion” (Macintyre 2007, p11). I understand this as indicating that people’s
moral actions predominantly take the form of calulating what they should do, weighing up
ends and means; and also deploying the process of deciding what they should do in order to
express something about who they are. This chimes with du Gay’s analysis of idcal
workets as ‘entrepreneurs of the self (du Gay 1996) acting upon themselves as resources
in the quasi-economic projects of their identity. Giddens agrees that the significant
contemporaty relationship between morality and the self is expressive. 1'or him, effective
identity lics in the “capacity to keep a particular narrative going” (1991, p54). Choosing
which stories to tell about oneself in order to present an cxplicable, coherent biographical
narrative are thus practices of the self; and these stories then combine to structure social
knowledge of reality. Again there is disagrecment about whether everyone has the

resources to be able to sustain any narrative that they choose (Archer, Hollingworth and
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Mendick 2010; Ball, Maguire and Macrae 2000; Hall 1996a; Solomon 2009b). This is a
timely reminder that the dominant discourses — here those of rationality and self-

expression — are not universal truths about how people are, but contested practices

contingent on local contexts.

The literature on choosing further mathematics provides examples of these rational and
expressive modalities that are relevant to my study. Some students choose mathematics
because they reason it gives the best access to lucrative careers, and others because they
want to show themsclves as an able student. Explanations such as these are frequently
recorded in research into reasons for choosing mathematics (Bills et al. 2006; Hernandez-
Martinez et al. 2008; Mendick, Morcau and Epstein 2009; Noyes and Sealey in press;
Roberts 2002; Rodd 2002). The student who wants to be known as able fits Macintyre’s
suggestion that these two modes of morality are combined. Who one is (or wants to be
known as) can become a ‘rational’ factor that influences what one shon/d do. We will sce
this when students explain that they chose mathematics because they are good at it,
otherwisce it would be a waste. By taking this approach, students put themsclves in a mode

of obligation where they must choose to exploit their talents.

There are also students who argue that they choose whether to continue with mathematics
in terms of enjoyment (Bills et al. 2006; Brown, Brown and Bibby 2008; Putwain 2009;
Roberts 2002) T see these students as positioning themselves broadly in a relation of self-
care, reasoning that they can (or even should) feel happy. Putwain (2009) warns that
‘fecling comfortable’ needs further investigation because it can equally serve to balance
such differing practices as worry or indifference. Ahmed (2008b; 2010) shows that
happincss is constructed as a promise and a duty: to oneself, other people and the future.
I investigate the goal of happiness in Chapter 6. Another example originates from
rescarch into female STEM participants but applies mote widely: some students explain
they choose mathematics because they want to be unusual and show agency (Davis 2009a;
Mendick 2003). 'This again suggests choice-making as a form of “rational individualism”
whereby students are not so much resisting dominant knowledge about who can do

mathematics but rather making use of it as a way to express authenticity (Currie, Kelly and
Pomerantz 2000).

These three areas of communicating moral codes, systems of judgements by/of others,
and the individual’s relation to the rule give a framework for identifying practices of the

sclf. From the examples I have given of how these areas can be constituted it is clear that

48



practices of the self are multiple, interacting and contested. None is holistically truer than
another, though some turn out to be mote effective. It is their relations and the effects
they produce for specific individuals working within specific discursive contexts that are of
interest. I want to make two points that follow from this. The first point concerns my use
of the sutvey literature comparing students’ reasons for choosing mathematics. Surveys
are uscful in identifying a whole range of justifications for choice permitted by dominant
discourses. It is widely reported that students do explain their choices by talking about
confidence, enjoyment, interest and attainment, wanting a challenge from mathematics,
desiring its content or its status, appreciating the flexibility in its modules and being
attracted by school departments and teachers (Bills et al. 2006; Cooke 2009; Ofsted 2008;
Roberts 2002; Vidal Rodeiro 2007; Wright 2006). All these reasons feature in discourscs
of mathematics and education as legitimate knowledge that affects choice, and I expect to
find them in accounts of choosing further mathematics. However surveys abstract the
way that students use these reasons from their discursive contexts and attribute them to
individuals. The relations between different justifications disappeat and they cannot be
traced directly to classroom practices. Wright’s wide-scale literature review (2006)
confirms that these reasons appear similarly in many recent surveys, and morcover that
they appear similarly for other subjects, so they tell us little that explains different
participation in mathematics. Rather than attempt to weigh up these reasons for choice, 1
am interested to know how students juxtapose them with specific mathematics classroom
practices and then to trace which ones have effects over time. "This approach follows from
recent richer accounts of choosing STEM subjects that consider how students work on

aspects of 1dentity in mathematics (Black, Mendick and Solomon 2009; Boaler and Staples

2008; Davis 2009a; Hernandez-Martinez et al. 2008).

The second point is to signal that the practices of the self that are scen to characterise
contemporary society are constructed around self-governance. Confession and
normalization continue as important strategics for discursive regulation but they are
retouched as self-expression and rational self-determination. Choice recurs in my
examples as a discursive proxy for agency since individuals govern themselves by choosing
amongst what is available to them. T therefore end this chapter by introducing recent

sociological literature arguing that choice is central to practices of the self in neoliberal

society and I use this to reframe my research questions.
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2.3 The neoliberal self: choosing as autonomy and belonging

I have now rcached a first turning point in my thesis. My critique of the cxisting rescarch
has pointed me towards a poststructural framework in which studying individual choice
not only requires examining how an individual makes choices but also how choice makes
individuals. One of the threads running through the literature has been the binary of
structure and agency. I now sce this as a discursive relationship put into place by practices
of the self. Morcover, in contemporary socicty, this relationship takes a particular form
produced by the neoliberal policies of recent Lnglish and western governments (Chandler
2011; George 1999; Mendick, Moreau and Epstein 2009; Rawolle and Lingard 2008). By
neoliberalism I mean a particular way of understanding the working of society and politics
that constructs the process of governing as one of guiding and regulating free individuals
in a quest for mutual — although not equal — economic success (Rose 1996, 1999). In
ncoliberalism the relationship between the state and the individual self is productive rather
than punitive, so that individuals are encouraged, indeed obliged, to be autonomous.
Political, social and institutional discourses combine to construct ncoliberal practices of
the self: 2 whole range of technologies of government and communication create the
knowledge that we only become a self through exercising the freedom to govern ourselves:

The problem of freedom comes to be understood in terms of the capacity of an

autonomous individual to establish an identity through shaping a meaningful everyday life.

Freedom is seen as autonomy, the capacity to realize one's own desites in one's secular life,

to fulfil one's potential through one's own endeavours, to determine the course of own

existence through acts of choice (Rose 1999, p84).
Choosing combines freedom and responsibility and is thus the key way of demonstrating
autonomy in neoliberal discourse (I discuss this further in Chapter 8 where T examine how
discourses of further mathematics articulate participation as independence). Rose argues
that autonomy is the central moral value in contemporary liberal thought and he provides
evidence using Foucault’s concepts of practice of the sclf to analyse a range of practices of
work, morality and governance. In all of these he finds that autonomy is expressed
through notions of choice as identity work and self-discovery:

Contemporary practices of subjectivity [...] put into play a being that must be attached to a

project of identity, and to a secular project of 'lifestyle’, in which life and its contingencics

become meaningful to the extent that they can be construed as the product of personal

choice. (Rose 1996, p 244)
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Although these projects, identities and lifestyles are produced by discourse as individually
determined, they circulate power only in so far as they are recognised. The neoliberal
empowerment vocabulary establishes autonomous choice as the mode of subjectification,
but it also inscribes subjectivity as a successful project of belonging to the social and
economic state. Iixclusion from social institutions codifics as "lack of self-esteem, self-
worth and the skills of self-management necessary to steer onesclf as an active individual
in the empire of choice" (Rose 1999, p 268). We could expect neoliberal discourse to
emphasise inclusion because shared systems of judgement are what allow the self-
suppotting strategy of normalization to come into play. It is untenable for a neoliberal
individual to work on identity without having his or her behaviour judged by self and

others. Autonomy needs to be observed, and so intelligible choices must be made.

However Rose does suggest that ncoliberalism encourages individuals to scck out new
ways of judging how we belong with others. Community membership is understood not
just as fact or constraint but also as coming about through choice and self-identification.
We have already seen this in the arguments of Beck and Giddens, both influential
commentators on contemporary liberalism, that identity is now only weakly and ¢lectively

tied to traditional social groupings of class, family and religion (Beck 2007; Giddens 1991,
1998). The new freedoms of time, space and abstract economics allow society to change
reflexively in the light of new knowledge, so that collectives are formed around knowledge
or shared technologies (Anderson 1991; Bauman 2001). ‘This means that social structures
are as much inscribed by subjectivities — by who we know ourselves to be or want to — as
they are crystallised from naturally- or socially-occurring phenomena. Belonging also
becomes an expressive choice, sustained by the ways that the self guides itsclf, uses its
freedoms and makes new allegiances to maximise its success (sce Chapter 7 where 1

examine belonging in further mathematics).

As I argued above, education is particularly significant for the functioning of ncoliberal
government. Social institutions - schools, workplaces, shops, hospitals, media producers —
all maintain technologies that frame identity work as consumption and entreprencurism,
comprising research and decisions to maximise one’s own powers, productivity and
success (du Gay 1996; Edwards 2008; Rose 1998). These institutional framings arc both
directly and indirectly encouraged by the state, which reserves for itself the abstract role of
defining the ideal relationship between itself and free, responsible individuals (Ball 2001;
Beckmann and Cooper 2005; Steer et al. 2007). In education, processes such as target-

setting, assessment and monitoring, and of course choosing A-levels, produce individuals
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that know themselves and are expected to make choices based on that knowledge (Besley
2005). The regular choices that students make in their experience of further mathematics
- to statt it, to take AS-level, to resit modules, to complete A2 - are practices that
responsibilise students. In choosing they identify whether or not they aim to belong in the
discourse of that subject and they (re-)produce subjectivity as entreprencurism.

In this way, subjects are brought forth who are (self-)fashioned and positioned as active

learners and as self-regulating subjects, where the subjectivity stimulated is one that regards

the maximization of capacities and dispositions appropriate to maximising their own

productivity as both necessary and desirable. Subjects with an enterprising relationship to

the seff are framed in certain discourses of learning, a self that exhibits qualitics of autonomy,

sclf-management and personal responsibility, and reflectiveness. (Edwards 2008, p28)
As part of the dominance of these systems, teachers are valued not only for their
authoritative subject knowledge but for knowing and passing on therapeutic and
management techniques. They become experts in the logic of educational choice and they

disseminate these as "procedurcs for understanding onesclf and acting on onesclf to

overcome dissatisfactions, realize onc's potential, gain happiness and achieve autonomy”
Rose 1999, p 90).

I have described neoliberalism because it is the knowledge framework that is dominant in
contemporary discourses of society and education. The practices of the self permitted by
further mathematics have to work alongside the neoliberal understanding that choice has
the functions of exercising autonomy, expressing belonging and maximising productivity.
The work done by students to combine and reconcile them is what can give tise to
possibilities for new discourses to emerge. Although, as I have shown, my theoretical
journcy has been slightly different, T still address the same concerns over agency, identity,
relationships and equity that have guided recent research on identity in mathematics

education (Black, Mendick and Solomon 2009; Lerman 2000).

I ended the last chapter with a set of three research questions that were framed in terms of
problems in mathematics education. With their emphasis on knowing, agency and

accounts, they fall within the narrative of rational individualism that has currency in

classrooms and in policies about student choice:

R1. How do students account for their choices whether or not to study further

mathematics, and how do the choices contribute to their negotiations of identity?

R2.  What practices of learning mathematics in school and with the FMNetwork do

students draw on to describe themselves as knowing, agentic selves?
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R3.  What practices of learning mathematics in school and with the 'MNectwork do

students draw on to justify continuing (or not) with further mathematics?

These questions placed students, their accounts and expetience as the focus of my enquiry.
I have since argued that I should start with discourse, that is with knowledge and the
power that it circulates. I can now develop them into the following series of theoretical
rescarch questions that determine my methods and the form of the rescarch findings. The
questions ovetlap, so they ate not intended to be addressed singly but used to tease apart

the different negotiations of power that include or exclude students.

The first questions concern discourse:

% Qla  What are the discourses about choosing, about schooling, and about

further mathematics?

% Q1b How do these interrelate and which take precedence in making choices

about further mathematics?

Mathematics education research, policy documents and sociological analyses of
neoliberalism all contribute to discourses of mathematics and/or education so 1 have
already started to answer these questions during the course of this literature review. When
I selected the material to include and explained its relevance to further mathematics 1
started the process of recontextualisation that takes theoretical knowledge into the
empirical classroom context (Lerman 2008). In the data chapters I consider other sources

that can help me answer these questions, namely the institutional texts of the FMNetwork

and the accounts of students themsclves.

The next questions focus on the relationships between these discourses and how they are
produced as meaningful by classroom practices and by the subject positions available to
students (including discursive representations of ability, ethnicity, class and gender). They

examine how power circulates to construct the FMNetwork and its students:

/7

*

% Q2a  What are the power relations in these discourses in the FMNetwork, and

the classroom practices that support them?

%

*

Q2b  What are the discursive strategies that subjects use, and are used by, to

position themselves as able to choose to be a further mathematics student, or not,

or as lacking that choice?

. . . . .
% Q2c¢  Which positions are strong, precarious, surprising or untenable?
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By answeting these questions I aim to find out how knowledge about participating in
further mathematics is produced as true, how it positions those who use it, and how it 1s
challenged. They return me to the discursive construction of agency: discourse positions
students as active in their own construction, self-knowledge and governance. In this
chapter I have reviewed the argument that neoliberal society articulates agency as choice
and positions subjects as managing themselves in a moral project of autonomy, belonging

and success. My final set of questions examines how subjectivity is inscribed by multiple,

competing practices of the self

¢ Q3a  What articulations of subjectivity are drawn on in discourses of choosing

and learning further mathematics?

% Q3b  What practices of the self are used by individuals to be intelligible in these

discursive positions? Can they resist or adjust them?

This focus is nccessary in order to examine how characteristics such as gender, class,
ethnicity and ability can simultancously be socially constructed and understood as
essentially individual, and it allows me to explore how group patterns of
inclusion/exclusion operate at local, individual levels. It also allows me to compare
further mathematics students’ practices with the practices of the sclf inscribed in policy
discourse, such as rational calculation, entreprencurism, and self-expression. Where there

are new or diffetent possibilities to participate, I consider whether these are enabled by

neoliberal discourse or otherwise.

This completes the theoretical framing of my research questions. In the next chaptet, |
consider the methodological implications of my poststructural approach. My
epistemological position emphasises the historicity and the contingency of mine and other
peoples’ knowledge about mathematics and about participation, and insists on examining
the effects of seeking and producing knowledge. I now nced to consider what forms of

new knowledge and empirical data can be answers to these questions.
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Chapter 3 Methodology

In Chapter 1, I described my research aims in pragmatic terms: I wanted to investigate
further mathematics participation with an approach that could allow new possibilitics for
engagement and that recognised choosing mathematics as part of students’ wider
relationships with schools, society and selfhood. In Chapter 2, I considered how these
pragmatic aims relate to knowledge about who can learn mathematics, and developed a
theoretical approach that understands discourses as practices of the sclf. In this chapter 1
set out the decisions and processes I undertook in collecting and interpreting data. Section
3.1 outlines the implications of adopting a poststructural methodology for operationalising
my theoretical framework in the ficld. Section 3.2 describes how I used purposive case
selection (Yin 1994) and a longitudinal dimension to provide discursive data and ensure
sufficient diversity to be able to trace discourse in less usual narratives. Finally, section 3.3

considers the challenges of analysing the data in terms of practices of the sclf.

3.1 What is a poststructuralist methodology?

Poststructuralist criticism “investigates the cffects of history and power on what we claim
to know and how we organise our discourse practices” (Cherryholmes 1988, p7). Itis not
a research method as such, but a philosophical commitment that influences the choice of
methods. Jankowski and van Selm (2005) suggest that methodological decisions and
innovations take place at three levels: the macr level concerning epistemological issucs, the
meszo level concerning research design and strategy (for example, decisions to combine
multiple methods, and the length of projects), and the micro level of particular techniques
of data collection. In these terms, poststructuralism operates at the macro level but

addresses the mezzo and micro levels because it insists that local practice matters in

constructing truths.

I have already described how poststructuralism challenges foundationalist epistemologics
of scientific structuralism, and this means that its methodology is often defined in terms of
what it is not: it is #of positivist and empiricist (Peters and Burbules 2004). "This challenge
extends to questioning dominant institutions and modes of thought, so poststructuralism
can seem to sit hard with education research and policy where currency and impact are

often taken as intrinsic goods (Rosenau 1992). Although taking a poststructural approach
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is unlikely to provide me with simple ‘solutions’ within existing institutions, it is useful to
unpick the rules and structures of what we take for granted (Burman and Parker 1993). Its
iconoclastic view alerts us to new constructions that arise from changing or locally specific
practices (Wain 1996). This makes it particularly relevant for examining settings that

appear to have got ‘stuck in their ways’ despite attempts at reform, such as participation in

mathematics.

Foucault himself is notable for using data from a non-standard range of sources - historical
texts, technical documents, descriptions of practice — and bringing them together around
unfamiliar objects of scrutiny (bodies, madhouses, confessions) in a way that shows their
rclevance to current ways of thinking (Marshall 1990). Drawing on this ‘gencalogical’
approach means undertaking “multifaceted interpretations of structure and intent of
modern social arrangements” (Roth 1992, p688). The aim is to persuade others that
similarities in organization underpin the ways that subjectivitics arc constructed in specific
institutional settings. As a poststructural rescarcher, there are no set rules for where and
how I source my data, but I must argue the case from it. Poststructural arguments involve
the recognition of competing stances, a profound vigilance to how language does its work
and attention to how the micro-circulation of power positions what is known and those

who know (Burman and Parker 1993; Peters and Burbules 2004; Ramazanoglu and
Holland 2002):

Foucauldian researchers scrutinize their data, looking for related assumptions, categorics,
logics and claims — the constitutive elements of discourses. They also analyse how different
(even competing) discourses are present in social settings, how related soctal settings may
involve different discourses, the political positions of setting members within different
discourses, and the discursive practices used by setting members to articulate and apply

discourses to concrete issues, persons and events. (Miller and Fox 1997, p44)
To show how T have implemented these features of my poststructural approach, I describe
what I took as my unit of analysis (Ruane 2005), the aspect of social life about which 1
select and organise information to make it usable as data. Although this is a
methodological term usually considered in empirically-oriented research, T found the

analogy helpful in thinking critically about how I collected and made records, how 1

decided what to see, where 1 was going to locate significance, and how to present my
argument (Mason 2002).
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3.1.1 Discourse as unit of analysis

Brown and Dowling (1998) insist that a research project must articulate the “concept-
indicator” links between its theoretical framework and its empitical component. The idea
is to reduce the ‘discursive gap’ - to develop the theoty so as to describe the data
adequately, to organise and categorise empirical information to respond to the problem
pertinently - so that the researcher and readers can recognise how answers are reached
from the data presented. As we have seen above, my poststructural approach means that
these knowledge-practice links will be multiple, complex and perhaps unexpected.
Nevertheless, one way to articulate them is to consider the unit of analysis (I.erman 2001;
Ruane 2005). This is the aspect of the social world that will be interpreted and used in
theoretical arguments, but which can also be explicated in terms of empirical observation.

Deciding on the unit of analysis should clarify what data is required and the logic of the

research design.

Poststructural studies do vary in their units of analysis. For example, discourse analysts
may work with individual statements, categorising and grouping them thematically
(Watkins et al. 2007). Others treat empirical data as text, and analyse it for discursive
structures and the exchange of meanings (Iidley 2001; Luke 1995b). Because of my focus

on discursive practices of the self, I take my units of analysis to be the discourses available

to FMNetwork students.

Working with discourse means that I do not make a qualitative distinction between what is
data and what 1s context or background information (Taylor 2001b). This aligns my work
with ethnographic enquiry in that everything that I observed can be data. (I certainly had
to make pragmatic decisions about what was most useful to attend to, and I describe these
below, but nothing empirical was a priori irrelevant.) Fthnographic enquiry treats
experience and identity as practices embedded in their local contexts, culturally and
historically mediated (Holland et al. 1993; Miller and Fox 1997). Poststructural
ethnography offers educational research this “more complicated version of how life is
lived" (Britzman 2000, p30) while acknowledging that the version of ‘truth’ thus
constructed is not a gathering of reality but an effect of discourse. What poststructuralism
adds to ethnography is secing that individual agency is also contingent and structural
(Cotton and Hatdy 2004). Ethnographic rescarch identifies the “vast inventory of
possibilities or potentialities regarding situated action [in which] individuals have to deal

with situational constraints; but they always have the possibilities of dealing with them by
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redefining the situation” (Baszanger and Dodier 1997, p25). Poststructuralism examines
not only this inventory, but also how/why some discursive subject positions are produced
with a power of redefining possibilities, and not others. This enlarges the notion of

students’ context beyond the classtoom and the mathematics community of practice to

their socio-political contexts (Valero 2004).

This is not the same as making individual students my unit of analysis. I sce that as
theoretically inconsistent because an individual may draw on several subject positions at
different times, or in different contexts, and as a function of how they are positioned in
ovetlapping discourses. Poststructural analysis moves away from studying people/things
to the systems of ideas that individuals sce, feel and act on. So for example Lesko
describes her poststructural analysis of adolescence as focusing on ‘childhood’ and
‘adolescence’, not ‘children’ (Lesko 2001). Lerman argues that “people become part of
practices as practices become patt of them” (2001, p88) and so recommends a unit of
analysis for discursive psychology as ‘person-in—practice-in person’. I want to borrow his
phrase but turn it inside-out, and consider discourses as ‘practice—in-person-in-practice’.

This reminds me that discourses and people are mutually constitutive

I should also explain why I have not opted for more easily delincated empirical units such
as statements or interactive episodes. 1 do this because individual statements are
connected in discourse. Considering statements as units neglects this important
intertextuality. Discourses are recognised through how statements are used, how they
relate to forms of practice, and how they “connect with cach other and refer to cach other,
sometimes systematically and sometimes unsystematically, sometimes through authorial
choice and deliberation and sometimes through coincidence” (Luke 1995b, p15). T would
add to this description of intertextuality that acts of “authorial choice and deliberation” are
themselves discursive constructions presenting students as agentic, able to vary their

positions in some ways but not others, and so they are part of the data.

Another way of looking at this decision is to note that prior research has already traced
how familiar classroom mathematics statements construct mathematics discourses. "T'his
approach has been helpful in characterising the distinctiveness of mathematical talk
(Gerofsky 1997; Morgan 1988; Walkerdine 1988), and 1 use these findings for further
mathematics. It has been less helpful when aiming to investigate how students experience
mathematics or where mathematics relates to other discourses such as gender or

enjoyment. In these cases authors have recommended a broader research focus on

58



discursive identity and relationships (Bibby 2009; Mendick 2006; Solomon 2009b;
Walkerdine 2007).

This choice of discoutse as unit of analysis has implications for the form of my textual
data, and I have pre-figured this by referring to students’ ‘accounts’. “To acconnt-for
something is to offer interpretations, explanation, value-judgement, justification, or
criticism” (Mason 2002, p41). In the previous chapter I described how neoliberal
discourses associate choice with responsibility and sclf-expression. Giving an account of
one’s choices is a practice of the self current in educational institutions, acting like
Foucault’s confessional to position and govern the self (Butler, 1990). 1 read the textual
information I collect as accounts, that is as attempts to communicate the claims,
assumptions, categories and rules that individuals make use of when choosing further
mathematics. They are not just narratives, or stories, but ones with a purpose of
explaining or evaluating one’s actions and experiences to a researcher (Cameron 2001).
This matches how I characterised practices of the self in Chapter 2 as communicating
motal codes, judging behaviour, and positioning oneself in relation to those codes. T will

go on to discuss how I have collected these accounts, but to do so I need to introduce

another methodological consideration: diversity.

3.1.2 Selecting data for diversity and complexity

Heterogeneity, multiplicity and difference are central values in poststructuralism
(Ramazanoglu and Holland 2002). T have already discussed two important reasons for
this. Firstly discourses are constructed ‘bottom-up’ in local practices, so that contexts
matter in establishing ‘truths’. T want to stay with the complexity of multiple, contingent
knowledges rather than pursuing a modernist goal of synthesis and unity. Of course, any
finite commentary on discourse has to be sclective: "we really have no option but to
transgress by the very act of inquiry” (Rosenau 1992, p19). Still, in making a sclection of
what to collect, analyse and report I aim to keep centre-stage the local links between

discourse and context rather than downplay differences.

Secondly, discourses are always contested and constitute an unstable reality, so that
investigating diffcrences and oppositions is an integral part of understanding them. 1 want
to trace the contested frames of reference to persuade us of the patterns in this diversity
(Roth 1992). We can see this in Discipline and Punish where Foucault investigates multiple
facets of madness, which then allows him to comment on how it constructs normality as

1 4 3 7, 1 1 M gy
its ‘other’. Even dominant productions such as binary gender and natural ability are
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continually contested by other ways of knowing. Currie, Kelly, and Pomerantz, in their

research on gitls” school identities explain the implications this has for analysing empirical

data:

Rather than smooth-over inconsistencies, contradictions or gaps in gitls’ stories in order to

tell a coherent story, moments of rupture are read as symptoms of hidden process. In this

paper they are read as symptoms of unspoken but ever present meanings of girlhood. We

thus read moments of instability and disjuncture as signalling the contradictory nature of

discourses addressing girls, (2007, p27)
The case for “unspoken but ever present” discourses has to be argued in context rather
than taken as general. Some identity discourses arce personally important but not freely
talked about publicly (Clegg 2008). Others may be talked about freely by participants but
not traditionally be deemed relevant to the issue under investigation, such as the role of
‘hedonistic youthfulness’ in the career-choices of young people (Ball, Maguire and Macrac
2000). This means that my poststructuralist approach nceds not only to accept the
possibility of rarcly-articulated knowledges with nevertheless traceable cffects on what is
said or done, but should seek them out. This 1s an important criterion in the practical

selection of what accounts to collect and what to obsecrve.

Herbert (1989) argues that the best way to seck out this diversity while keeping the
richness of ethnographic study in a small number of sites is to have multiple forms of data
collection. Planning varied interactions with participants increases the possibilities for
saying things that are not usually said. This is different from a methodological concern
with ‘triangulation’, whose metaphor suggests that a closer approximation to ‘truth’ is
possible through the intersection of different sources of data. Rather, it expects that many
truths will result from different collection modes (Jankowski and van Selm 2005). Clearly
such accounts cannot be considered as typical ot representative data but — despite their
specificity — they may indicate how discourses work together and have effects. Itis the job
of the poststructural researcher to argue their significance in context. As Ball et al. (2000,

p19) say about having to order and juxtapose accounts of young peoples’ lives: “there is no

obviousness”.

This finishes my elaboration of poststructural methodological principles, which I have
done through discussing my unit of analysis and my reasons for sceking divetsity in data.

Now I explain how I put those principles into practice in choosing what to collect and

record.
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3.2 Collecting data on choosing further mathematics

A rescarcher can manipulate two main areas in deciding how to collect information: the
context in which it is collected, and the stage at which structure is imposed (Brown and
Dowling 1998). Of course these two considerations affect each other, with some contexts
allowing structure to be imposed eatlier or later in the research process. Following my
arguments above, the guiding principle of my empirical design at the strategic zeszo level
was to collect accounts of choosing further mathematics from a diverse range of
socioeconomic, institutional and interactional contexts, and honouring their specificity. 1
pre-structured some of this diversity in choosing the sites and occasions in which 1
collected data; but 1 also incorporated instruments (such as email questionnaires) that
allowed me to defer when I imposed structure. By doing so I aimed to keep open other
possible interpretations of the data so that multiple connections can be made and ‘truths’
examined (Burman and Parker 1993). Overall T used a longitudinal rescarch design that

took place over a two year period and my data consisted of:
¢ document analysis of 14 sclected texts
o 31 audiotaped and transcribed interviews with 24 students
e 18 email questionnaires/conversations
o field notes from 43 hours of classroom observation

I describe my choice of sites, students and timings first (§ 3.2.1), and then return to the

data collection methods (§ 3.2.2).

3.2.1 Choosing sites, students and times

When it came to implementing this design, my case selection was purposive (Yin 1994),
both in choosing the schools in which to collect data and choosing students in school.
Although I focussed on the FMNetwork, this was not a single site and did not have one
standard way of relating to schools. The regional FMCentres were self-funding
administrative units, based in schools, universities or local education authorities, and
liaising with local schools to recruit and teach further mathematics. Schools became
involved in two main ways. If they could recruit sufficient students but lacked teaching
expertise, the FMNetwork supplied a visiting further mathematics tutor. In this case
schools negotiated with the centre on details such as the tutor’s timetable (usually once a

week after school), duties (e.g. report writing), and access to resources. The financial

61



relationship was standard: schools paid FMCentres the per-capita subject funding they
received from government. If instead a school had only a few interested students, the
I'MNetwork liaised with other schools to create a sizeable group taught at a central
location. Schools would then negotiate with parents and the FMCentre about timings,
transport and off-site responsibilities. The FMNetwork also taught a few individual

students by distance learning but I did not include any in my sample.

There were thus different practices operating within the FMNetwork. On top of that was
the variation expected in any education project: the differences in schools’ geographical
settings, socioeconomic contexts, their mode of governance, and in the communities they
serve. Mathematics departments also have different histories in relation to further
mathematics teaching. I nceded multisite data collection to follow “the threads of a
project of social ordering across the linked contexts that are implicated in it” (Hamilton
2009, p223). Taking a pragmatic approach, I identified three sites that between them
exemplified the main ways in which schools used the FMNetwork and provided diversity
in their settings. All three sites were in south-cast Iingland, for case of access. 'T'wo sites,
Moorden and Grants®, belonged to the same FMCentte, allowing me to hear different
perspectives on shared events such as revision days. They were two of its three teaching
groups with cight or more further mathematics students. This restriction on numbers
ensured a reasonable number of participants for a voluntary longitudinal study. In
planning for data collection I considered my responsibility to active and passive
participants, and followed the FMCentre’s advice not to involve the third group in which
several newly-arrived international students spoke limited Fnglish. Throughout the study 1
was guided by the British Educational Research Association’s cthical guidelines (Gardner,
Lewis and Pring 2004) and the responsibility to ensure that my research had a purpose
worth the efforts of all concerned (Adler and Lerman 2003). Here we felt that the
outcomes of the research, and the possible benefits for some students from participating
in reflective interviews/emails, did not outweigh the disadvantages of losing time or
making selections within the group. In all sites I sought consent from the FMCentre,
schools and students (aged 17-18 years), with specific consent for email contact (not

always given), and provided information for parents. All students in a group were invited

to participate.

6 Pseudonyms are used for schools, FMCentres, teachers and students throughout.
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The Moorden and Grants groups were taught on their own school premises, with the main
liaison happening through the mathematics departments. I then chose the third site,
Capital, to include some of the other features seen in the wider FMNetwork. It was
situated in London, with tuition at a central location bringing students from several
schools together, and had more involvement from the local authority. It also differed in
how further mathematics fitted into the historical relationship between schools and
communities. Moorden and Grants started as comprehensive schools in established,
socially-mixed communities, looking to reintroduce or strengthen a traditional subject.
Their mathematics teachers spoke as if there was a parallel between renewing further
mathematics and updating the 1970s-built school. The Capital site served an area of

predominantly working-class and minority-ethnic communities and it engaged more with

individual students than departmental plans.

Figure 3-1  Schedule of data collection
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Each of the sites was different in its particular circumstances and this led to my taking
different decisions about the scope of data collection. Figure 3.1 gives an overview over
the two year data collection period, and then I describe each of the three sites below. 1
should note that these site descriptions are themselves discursive constructions assembled
to present the rationale of their inclusion, and to orient readers to the student accounts

that follow. To make them I drew on observations, documents, discussions with teachers
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and students, and my research notes from the time, but I omit for now any dissenting
voices or alternative interpretations that arose in students’ accounts. Nor does my

research remit extend to critiquing the effectiveness or intent of the institutions

themseclves.

Moorden school

Moorden is a large 11 -18 school serving a market town and surrounding villages. Ofsted
and local authority reports describe it as a predominantly White school with below the
average numbet of pupils on free school meals. At the time it was scen as the ‘better” of
the town’s two schools, although cach year several Year 11 pupils left to do A-levels
elsewhere. This meant that developing the sixth form curriculum was a school target. The
mathematics department at Moorden had not taught I'urther Maths A-level for some years
and was keen to build up student demand and teacher expertise. ‘The school had two
Mathematics A-level teaching groups per year, both studying the same modules in core
mathematics, mechanics and statistics. All these students were offered the opportunity to
take Further Maths as a fifth subject in a weekly 2-hour after-school lesson with a
IFMNetwork tutor, finishing AS-level in one year and A2 in two. Light students started
Further Maths in the first year, and four continued to A2. I give an overview of all the

participants and their different IFurther Maths qualifications after these site descriptions.

The data collection at Moorden was the fullest in terms of diversity and length. The
participants consisted of the eight students who had started Further Maths and two
Mathematics A-level students who had chosen not to. This provided a “broad and
inclusive” sample within the particular category (Taylor 2001b) of students who had made
choices about urther Maths. The Mathematics A-level students gave an additional
perspective in talking about further mathematics ‘from the outside’. T observed cight
hours of Mathematics lessons (taught by school A-level teachers) and ten hours of Further
Maths lessons (taught by FMNetwork tutors). Talso observed four revision days attended
by Moorden and Grants students at the regional FMCentre, and had informal discussions
with teachers that provided contextual information about students and courses. 1
interviewed Moorden students once in Year 12 and again in Year 13. Between and after

the interviews I used five email questionnaites to pick up on themes at key periods. 1

identified these themes as:

o reflecting on choices (after the exams in Y12 and near the end of Y13)
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e choosing subjects for A2 or university  (beginning and end of first term in Y13)

e comparing school and university learning (term after leaving school)

Clearly participation in my eighteen-month study had to be voluntary and T not only
solicited the students’ informed consent but agreed to avoid examination times and to
provide opportunitics for non-responses and leaving the study. Fortunately all eight
further mathematics students did participate, as well as two volunteers from a Mathematics
A-level class. Nine of these initial ten agreed to a second interview and I received thirty
responses to forty-cight email questionnaires. One of the purposes of using mixed online—
offline methods was to provide interesting and convenient ways of engaging for the
participants (Orgad 2005). This design appeared to have been relatively successful in
retaining participants, and I discuss this more fully below. Although they complicate this
description, I mention the non-responses and variations in procedure because T want to
include the contingencies and limitations in this process of creating rescarch knowledge.
This acknowledges my own active participation as the rescarchet, trying to create a fruitful
path by combining the ideal map of my research design and the individual journeys of the
participating students and schools. Tt also allows others to evaluate the process by which 1

construct my argument from the empirical field (Taylor 2001b).

Grants school

Grants is one of many schools in a large industrial city and is considered socially and
ethnically diverse in the eastern region. Although most people in the catchment have a
White ethnic background, around a tenth have Pakistani or Indian cthnic backgrounds.
There are also many families of east-Tiuropean workers. ‘The proportion of students
cligible for free school meals is above average. When T started my study, Grants had two
sizeable teaching groups for Mathematics A-level: students who also studied Physics took
mechanics modules, and a second group took statistics. On top of this, Grants had
planned to reintroduce Further Maths A-level teaching as a timetabled subject and had
recruited a small cohort of prospective students. Sudden teacher illness eatly in year 12 led
them to fall back on FMNetwork tuition. Students who had expected timetabled lessons
for their fourth AS-level moved instead to a weekly 2-hour after-school session with a

visiting FMNetwork tutor. Such details show again the contingencies of schools’ planning

and FMNetwork involvement; no site feels ‘typical’.
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Eight students started Further Maths AS-level (only one taking statistics), of whom fout

continued to A2, and one left the school. All seven remaining students agreed to take part.

In the middle of the data collection period Grants merged with nearby secondary schools
to form a very large academy with a distinctive building, timetable, leadership and
administrative structure. The Mathematics A-level groups were rearranged and a new
teacher employed to teach Further Maths A-level. Irom Year 13 onwards, the students
used the FMNetwork only for online resoutces and revision days. No students from other
schools joined the seven cohort students, and they were put into one teaching group and
given 90 minutes extra teaching time weckly to be used flexibly for Further Maths at the
teacher’s discretion. The four A2 Further Maths students in this group attended this extra
time throughout, and two students opted in just for an extra mechanics module that
boosted their Mathematics grades. This schedule meant that further mathematics had an
unusually high profile in the whole group’s mathematics experience compared to the other
two sites. It has been suggested that students benefit across both subjects when schools
teach Mathematics and Further Maths as an integrated course (Hoyles, Newman and Noss
2001). My longitudinal design meant that I could use email and Y13 interviews to ask the
Grants students who had given up Further Maths but who remainced in a further

mathematics dominated class about the effects of the arrangement.

Data collection at Grants was similar to Moorden but on a more concentrated scale. 1
observed eleven hours of Mathematics and Further Maths lessons, carried out two sets of
interviews, and attended a number of other mathematics lessons, events and revision days.
When I interviewed the seven students at the end of Year 12 (during an unexpected off-
timetable week) I had to group them in threes and a one. In Year 13 interviews, two pairs
asked to be interviewed jointly again. I sent the first email questionnaires at the beginning
of Year 13, and the last in the term after leaving school, receiving 17 out of 28 responses.
I used the same themes as for Moorden, adapting the questions to the local setting. One

student attended both interviews but responded to emails only after leaving school;

another did not attend a second interview.

Capital Further Maths Centre

The Capital site is 2 FMCentre in a sociocconomically disadvantaged London borough.
Most students in this arca are from non-White ethnic backgrounds. There is a large
established Bangladeshi community, a relatively high proportion of Chinese students, and

students come from a wide variety of other ethnic groups including Irish and non-British
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White. The botough has been involved in a series of initiatives to promote mathematics,
and it recruited actively for the FMCentre in ncarby schools. Students met for a weekly
twilight session taught by a FMNetwork tutor. This was usually based in a school,
although it moved once during building work, and again at the end of the first ycar. An
important difference in the Capital students’ learning is that they worked towards AS-level
over two years, sitting just one module at the end of the first year (Further Pure 1). This
schedule was a planned consequence of Capital’s broad recruitment policy, the subsequent

delayed start, and the expected disruptions caused by student absences for school prioritics

such as parents’ evenings and trips.

I collected data at Capital in ordet to include accounts from this teaching structure and
from these students who would not otherwise have had access to further mathematics.
This widened the opportunities for tracing connections between less-dominant discourses
of further mathematics and of being a choosing individual. When 1 made contact, Capital
had four Year 13 students completing AS-level, and seven Year 12s half-way through, and
I observed 2 hours in each class. These students came from five different schools, making
it impractical to obsetve lessons in school. Seven students agreed to be interviewed: two
from the older cohort just as they completed AS-level in year 13, and five from the
younger cohott as they started year 13 (two of these had stopped Further Maths). Only

one of the Capital schools allowed me to ask students to participate by email, and these

two students responded after their final exams.

The twenty-four students participated in Mathematics and Further Maths to different
levels, depending on individual choices and what the institution offered. The variations
are subtle so I list them below, and then summarise in Figure 3.2. T asked the students to

provide their own pseudonyms, and these give a good indication of gender’.

e 2 students studied Mathematics for two years up to A-level and chose not to study

Further Maths at all.

e 2 students started Mathematics and Further Maths but did not continue either in

year 13. Both completed Mathematics AS-level, Steve completed IFurther Maths

AS-level while Esther stopped after one term.

7T was intrigued that students chose pseudonyms to match their gender but not necessarily their ethnicity or
class. Students often signalled some humour as they chose old-fashioned, ‘posh’ or boring names, characters

from films and computer games, and names they had always liked, but T was not always let in on the joke.
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e 9 students completed Mathematics A-level and Further Maths AS-level. For five

Capital students this meant continuing Further Maths over two years, four others

stopped after year 12.

e 2 (Capital) students completed A-level Mathematics but stopped Further Maths

after year 12 part-way through AS-level.

e 1 student completed Mathematics A-level and Further Maths AS, continued with

both in year 13 but left Further Maths eatly with one more module.

e 8 students completed A-level Mathematics and Further Maths over two years.
There is a full list of participants, sites and subjects in Appendix 1.

Figure 3-2  Participants by pseudonym and their qualifications in Mathematics and Further
Maths A-level

Subjects No Further AS A2
taken Maths Further Maths FurtherMaths | 'O
Steve v
MATHS AS : s . 5
E”'e .Bb ........ ’ Charlotte
Hayley £ :_ Charly Jodie
:0';‘3 ~Steffi Paul
MATHS A2 i 22
John ko e s v e i s e o -
Li Mai i AgentX ! : Randall Mario 1
«Michael | : Ricky Tom : i Helen Simon
s et i
2 13 9
TOTAL 24
(2 female) (3 female, 10 male) (5 female, 4 male)

s S L e oo oo T — ]
Key: — left the course after one module : Grants . i Capital
s gt

This completes my account of the ways in which I selected sites and participants. 1 had

imposed a structure that ensured diversity along four dimensions: socio-environmental
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sctting; time; teaching context in Mathematics /Further Maths; and student level of
participation. These dimensions were not analytic categories intended to pre-determine
ways of grouping accounts to which one could associate further differences. Instead I

intended them to create spaces in which the different discourses could interact.

After the site-selection, volunteering and consent process I checked that there was
diversity in the gender, ethnicity and class of the individual participants. I collected this
information in a variety of ways: lesson observations and discussion with teachers; asking
biographical questions in interviews; and asking direct questions in email questionnaires.
It was relatively straight-forward to adopt students’” own descriptions of their gender and
ethnicity after interviews, but I found that students did not talk about themsclves in terms
of class (Savage, Bagnall and Longhurst 2001). I therefore made a mulu-faceted
judgement for each student, drawing on the information they gave about parents’
occupations, family levels of education, aspirations and knowledge of carcers, receipt of
government cducational allowance. I also looked for similarities between individual
students’ discourses in further mathematics and how class has been articulated in
discourses of higher education and employment (Archer, Hollingworth and Mendick 2010;

Ball 2010; Reay, David and Ball 2005; Walkerdine 2003, developed in Chapters 7 and 8).

I now move on to the micro level of design and discuss the particular techniques of data

collection that I used to identify discourses of further mathematics.

3.2.2 Implementing the empirical design

Document analysis

This part of my rescarch focused on a selection of public texts that promoted, organised
ot evaluated the FMNetwork. Organisational documents produce the work and function
of an institution by recording a collective memory of its practices. Together with
promotional and evaluative documents, they are “employed to create versions of reality
and sclf presentation” (Atkinson and Coffey 1997, p57). Thus I sce them as accounts that
produce the public discourses around social ‘problems’. These accounts use institutional
technologies (such as forms, checklists and personalisation) to translate the experience of
individuals into administrable categories (Hamilton 2009). ‘Therefore such documents are
significant in producing knowledge about further mathematics for schools and individuals,

and they have a role in legitimating certain discourses of mathematics. When they refer to
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education policy, they set out key narratives relating the goals of further mathematics

education to the wider practices of schools (Robson and Bailey 2009).

The purpose of this analysis was to examine discourses apparent in some ‘official’
accounts of further mathematics, both for their own coherence and to trace similaritics
and effects in the practices of sclfhood described in students’ accounts of choosing. 1
sclected foutteen documents (listed in Appendix 2) published near the time of the
FMNetwork’s inception (2004-7). These fell into four groups. First were three
FMNetwork-authored leaflets/media-releases explaining why students should study
further mathematics and publicizing the FMNetwork as a new solution to a ‘mathematics
problem’. Second, there were articles written for undergraduate STEM educators by
I'MNetwork staff, analysing the ‘problem’ and informing them of the initiative and
implications for universities. Third are documents from the FMNectwork’s independent
evaluators that sct out criteria for judging its success and position it against ‘other’ ways of
defining itself and the mathematics problem. Fourth are key policy reports/leaflets that
address concerns with mathematics participation but with a wider remit than the
FMNetwork. Together these documents gave a sample that illustrated how the

IF'MNetwork accounted for its own existence, and how these accounts fitted into

contemporaneous policy discussion.

The bulk of this documentary analysis was completed while collecting student data. In this
way I could usc its findings about available knowledge structures and power relations in

refining email questionnaires and in interpreting accounts.

Observations

I cartied out observations of mathematics and further mathematics lessons in all three
sites. The purpose of these was to provide contextual information about teaching and
learning expetiences and to enable some shared experiences as a basis for interview
questions and interpretation of email responses. In doing so T was attempting to keep a
sensc of discourses as material practices and not solely as linguistic ones (Jivaji 2011). My
role in the classroom was that of a semi-participant observer, positioned as able to ask and
answer questions about progress and mathematics (Cohen et al, 2000). T used ficld notes
(see Appendix 3) to make a brief narrative of the structure of the lessons, pupils’ actions
and groups. Ialso recorded data in two specific areas: teachers’ or students’ classroom
comments that concerned actual or desirable identities in mathematics classrooms, and use

of oppositions or metaphors that compared mathematics to other practices. I later used
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these notes and my reflections on them to suggest further questions (or phrasing of
questions) in the mterviews and emails. For example, observing two teachers in the same
school, one using metaphors of ‘saying’ and the other of ‘doing’, inspired me to offer
‘talkative’ as a possible description of mathematics. I also cross-checked them against

students’ descriptions of classtroom practice and asked more when there were differences

and repetitions.

Interviews

The substantial part of my data comes from interviews with the 24 students concerning
their experiences of choosing and learning mathematics at school and with the
FMNetwork, and their expectations of continuing in mathematics. This setting fitted my
styling of the data as accounts of choices and experience, articulating institutional practices
in personal trajectories. Blenkinsop et al. (2006) have repotted variability in 14- and 16-
year-olds’ accounts of educational decision-making collected over even a short time.
Because I am analysing discourses and not individual students, this is not theorctically
problematic for me. I would expect discourses to be used differently as students took part
in different conversations and as they changed their engagement with further mathematics.
Therefore I interviewed Moorden and Grants students once in year 12 and again in 13,
aiming to encounter a diversity of relationships with further mathematics (such as

continuing, enjoying, succeeding or not) and with choice (such as looking forward or

back).

All the interviews took place on school premises during students’ free lessons, lasting
from 40-80 minutes. Where possible I interviewed students individually, but their
preferences and timings sometimes prevented this. "The data consists of 31 audiotaped
interviews: 7 with individual Capital students, 11 with the seventeen Moorden and Grants
students during year 12 (two 3s, two pairs and seven individuals), and 13 with the fifteen

students still participating during year 13 (two pairs, eleven individuals).

This choice of how to be interviewed was an area in which I had agreed to respect
students’ preferences for ethical reasons. In individual interviews 1 found that 1 had more
time to discuss students’ views, and more freedom to follow up interesting responses
without having to be aware of the group dynamic. In pait/ group intetviews, students were
clearly conscious of others’ right to speak and hear. They talked among themselves as well
as directly to me, and thete were some disagreements and negotiation of responses. My

impression was that individual interviews were useful for sceing how a student wove
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different discourse together, and that group interviews showed up the power relations

between discoutses.

In the interviews and observations I aimed to position myself as I was introduced by
teachers: a visitor whose credentials and relevant knowledge were warranted through
professional links with the school teachers, the Further Mathematics Centre and its host
university. Researchers are positioned by discourses just as participants are (Flardy 2004).
I decided to accept and reflect on the defining effects of that initial position, but also
consider that my positionings would be multple and mutually constituted by the practices
and participants in the research and the FMNetwork (Valero 2004). The space of cach
interview has determining effects: a story is "told within the space that both of us share in
interview, and hence cannot escape the effects of the patticipant's own desire to relatc a
coherent and compelling account that allows me, the listener, to attempt to understand"
(Walshaw 2010, np). Iwas aware of some repositioning at Grants and Moorden, where
my observations in Mathematics and Further Maths lessons had an unforescen effect.
During the early interviews, the students and I became aware that I was the only person
othet than themselves to have attended both their school and FMNetwork lessons. This
highlighted the novelty of their learning experience, and the valuc of ‘capturing’ it. By the
later interviews I felt that students intended me to feed back comments to their schools
and the FMCentre: they were the experts moving on, and I was staying behind with the
further mathematics practices. This was different at Capital where 1 visited schools only

for the interview, and students represented their school cxperience to me as an outsider

with no relationship to the schools.

The interviews were semi-structured, with a schedule outlining the core questions/tasks
and optional extensions, allowing flexible “topic steering” (Ilick 1998, p106). In the Year
12 interviews [ asked students: how and why they chose A-level subjects; to describe their
experiences of learning mathematics and further mathematics; to comment on themselves
as mathematicians and what is good practice in learning mathematics. In Year 13
interviews I asked about their decisions to drop subjects, their future plans and how these
related to their school experiences; to reflect on themselves as learners; and how further
mathematics had contributed to their education. 1 give four interview schedules in full in

appendices 4.1-4.4 (for year 12s, year 13s who dropped/continued A2 Further Maths, and
AS-only students).
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I was mindful that this kind of intetaction privileges a form of identity construction that
resolves multiple, historical and momentary sclves into one “rich, differentiated story of
self” (Warin and Muldoon 2009, p293). Morcover, the practices of ‘telling’ such an
identity are associated with middle-class cultural capital (Reay 2004; Skeggs 2004) and its
discourses of self-awareness. I thetefore designed two Year 12 interview tasks,
‘Adjectives’ and ‘Photographs’, that relied less on coherent narratives, aiming for variety in

how students could describe themselves and mathematics.

In the ‘Adjectives’ task I provided twelve adjectives written on cards and asked students to
choose three words that they thought applied to mathematics and three that did not, and
to talk through their choices. They then repeated the choices for further mathematics
and/or a favourite A-level subject. As the task was designed to provoke discussion, |

chose adjectives to offer ambiguous and surprising ways to describe mathematics, while

avoiding obvious binaries and content-based vocabulary. ‘They were:
warm green repelling painful new Sinid
straight talkative safe stale clondy hopeful

I aimed to reference several themes through my choice of words. (See Appendix 4.5 for a
detailed rationale). 1 picked up on metaphors that position mathematics as being directed,
cold, or cloudy (Early 1992; Gerofsky 1997; Solomon 2005), learning as a journey or
insight (Cameron 2003), and choosing as finding dircction and comfort (Blenkinsop ct al.
2006; QCA 2007; SHM 20006). I drew on obscrvations and research in participation in
mathematics to suggest words (stale, painful, repelling, warm, hopeful, talkative ) that described
emotions associated with studying mathematics and belonging to a community
(Daskalogianni and Simpson 2002; Nardi and Steward 2003; Rodd 2002; Solomon 2007b).
The interweaving of all these themes was intended to stimulate a discussion that could
both develop and question what was offered in the classroom, using the unfamiliarity of

the words to allow adjustment or resistance to dominant discourses (Skeggs 1997).

The ‘Photographs’ task was designed as a replacement to the direct question, “What do
you see yourself doing in five years time”. Thad included this in informal piloted
interviews with 17-year olds but those participants appeared uncomfortable or did not
offer cither fantasies or any of the expected rehearsed responses. Instead, 1 assembled a

set of images that represented employment, working, or studying situations and asked if

any of the images appealed in terms of their future in 3-5 years’ time.
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I was inspired to take this pictorial approach partly to provide entertaining, rich methods
of data collection and partly as a result of the carly analysis of FMNetwork documents.
Eye-catching images featured prominently in the FMNetwork and More Maths Grads
promotional texts. So the design element of this task was to introduce some of these
visual discursive practices of further mathematics into conversations where students
described their own choice-making. I have provided the full sct of images in Appendix
4.6. Johnson and Weller desctibe both visual stimulation (as in my photographs task) and
taxonomic pile-sotting (as in the adjectives task) as methods to elicit “tacit subjective

understandings in some cultural domain” (2002, p492).

For the Year 13 interviews I used the ‘twelve adjectives’ template again and provided
students with a bank of words to describe themselves as learners. This had the same
rationale for opening up ways of talking about oneself but I selected adjectives to support
or challenge discoutses of educational identity heard in schools (sce Appendix 4.2). Talso
asked students to talk through part of 2 mathematics A-level question concerning graphs,
differentiation and integration, a topic with connections to both mathematics and further

mathematics. This task was used as a stimulus for talking about differences and similaritics

between the two subjects and the expectations of different teachers.

Email questionnaires

This method complemented interviews in two key ways. First, since choosing is a practice
that positions people as agentic users of discourses of autonomy and sclf-expression, then
students will give different accounts of themselves in further mathematics before and after
making choices. Thus being able to compare data collected over time was important for
investigating these diverse relationships between choosing, mathematics and practices of
the self. Second, by collecting accounts soon after specific practices such as examinations

or UCAS entries, I could examine the roles of specific school technologics or discourses

such as parents’ evenings or examinations.

Email correspondence gave me greater control of timing and access to participants than
face-to-face interviews (Mann and Stewart 2000). This raises a question of how email data
is compatible with interview data: is email an “impoverished medium”, or a “potent but
troubling” (Hine 2005, p6) cultural artefact that offers new possibilities for meaning-
making in social practice and in research? Discussions of computer-mediated methods
tend to balance advantages with disadvantages. Email efficiently provides data in written

form, yet/and its lack of visual clues and feedback can inhibit interpretations for
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rescarcher and participants (Kivits 2005). Email’s asynchronicity and diffuseness allows
participants time to teflect and refine their responses (James 2007), but/and participants
have freedom to decide whether, and when to engage, and for how long (Joinson 2005;

Mann and Stewart 2000). This distance from the researcher also offers advantages of

seeming privacy, raising issues of ethics and validity in generalising from online to offline

selves (Orgad 2005).

Drawing on these discussions, I planned a series of email questionnaires to complement
the Grants and Moorden interviews. I sent these as word documents combining short,
factual questions concerning recent decisions with open questions asking students to
explain reasons, feelings or thoughts about their mathematics experiences (see Appendix 5
for an example). Structurally, email’s interactivity let me refine my questioning in response
to my growing knowledge of the school context, the preferred communication styles of
individual patticipants, and my ongoing analyscs. I sent questions that were increasingly
differentiated by site and level of participation. Morcover, I followed up interesting or
unclear responses, and tried out some initial conjectures through later questions. So
although I have called them ‘questionnaires’, the regular interactions over time created an
instrument that combined aspects of diary-keeping and interviewing (Mann and Stewart
2000). Sixteen students agreed to receive occasional email questionnaires (over four or

five terms) and they answered an average of three cach.

James (2007) considets that ongoing social interactions are significant aspects of email
interviews because the iterative personalization and refinement of questions and answers
become confessional practices of self. The knowing subjects of emails are constructed as
T oy : . . :
telling’ their authentic identity stories by seeking to express ideals and values, and explain
their growth and change. This is particularly relevant for educational contexts which
provide diverse technologies for participants “to question and construct their identitics,
and consider how these constructions changed over time as they engaged socially in their

world” (2007, p966). My intention therefore was to use email to gather rich accounts of
the self.

I also considered the power relations implicit in using email, and how email and interview
data relate. These are linked because they concern the relationships between ‘online’ and
‘offline’ identities in relation to responsibility to participants and rescarch integrity. Iiss
(2002) considers email to be the internet research method most similar to traditional social

rescarch interactions and their ethical concerns. The Association of Internet Rescarchers
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(Bruckman 2002) goes further, arguing that any online rescarch has an offline context and
so must address traditional disciplinary codes. 1 had alrcady considered this in designing
my research in schools according to BERA’s ethical guidance (Gardner, Lewis and Pring
2004). Mann and Stewart (2000) explore specific issues of identifiability, confidentiality,
ptivacy and vulnerability in online settings, and I followed their recommendations, guided
also by Heath ct al’s (2007) analysis of the power relations in negotiating consent in
youth-oriented settings. To give some key examples: I sought gatckeeper and participant
consent specifically for emails, used an academic addtess and sent no bulk emails; I stored
my eclectronic data separately from how I collected it, and agreed with students and schools

to send at most one reminder and one follow-up email per questionnaire.

I struggled continually with the level of formality and tone of emails. Some researchers
suggest that the intrusiveness of email inevitably breaks its initial formal, protective
barriers. Its social conventions require personal disclosure from both partics to establish
the necessary relations of trust for continuing in a disembodied textual setting (Joinson
2005; Kivits 2005). Others argue that extended interactions over time can foster this
mutual trust without intimacy (Mann and Stewart 2000), although this may rely on
patticipants having a personal investment in the field (Kivits 2005). Getting this right was
important as email participants have a relatively high degree of control over whether and
how they reply. I phrased questions formally, disclosing some of my research progress,
and using my knowledge of the school and of participants. I focused on students’
personal experience more than institutional evaluation but, as with interviews, the richer,

later email responses featured students taking a role as expert commentators.

By starting and ending with interviews I avoided the most extreme issues of establishing a
virtual researcher identity. I monitored online interactions so that they felt compatible
with my offline role as a school visitor. Similarly, students had online/offline identities.
Although it is clear that the medium matters, there is no simple characterisation of how
participants use discourses differently in email and face-to-face accounts of the self, not
least because computer use has changed so rapidly®. Following Orgad (2005), although
computer-mediated methods do produce different forms of articulacy and power relations,

the resulting discourses are close enough for researching an offline context. Morcover,

8 When [ collected the data, most participants used email regularly, some rarely. Social networks were still

confined to instant messaging or posting public statuses, not daily asynchronous interaction,
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participants manage their authenticity across different media just as they do within
observations and interviews. I saw authenticity actoss media not as a problem of validity,

but as another practice of the self that would interact with accounts of choice.

3.3 Analysing data and writing this thesis

Earlier, I described the choice of discourse as unit of analysis, and this underpins my
analysis of the separate strands of observations, documents, interviews and emails. This
took place in three phases: an catly phase where I analysed documents and reviewed lesson
observations while transcribing Y12 interviews and planning emails, a2 middle phase where
[ analysed and coded Y12 interviews while planning and transcribing later interviews, and
finally an extended phase where I developed my thinking from the Y13 interviews and

emails, and then applied the final coding systematically to all the student data.

In this process I found that I made little detailed use of my lesson observation notes. In
patt this was because lesson practices fore-grounded discourses of doing mathematics
rather than student choice. Student practices were similat over repeated lessons and
tended to be defined by teachers, so the observation data was not as rich as students’
descriptions of typical lessons. Reviewing the notes did have two bencfits: they provided
contextual information and appropriate vocabulary for interview tasks and they suggested
teacher metaphors and narratives that I could investigate in the student accounts. My later
analysis of happiness, work, belonging and independence all had roots in these

observations. In the rest of this thesis T use the observation data only if it adds notably to

other findings.

3.8.1 Discourses in documents

The aim of analysing these documents was to identify discourses used by the 'MNetwork
and others to present it/themselves publicly, and to consider how these aligned with wider
discourses of mathematics/education policy. This analysis was interpretive, not evaluative.
Where I noticed omissions, additions or differences between the documents, 1 took these

as reflecting how discourses are inscribed in different ways for different purposes, not as

authorial errots.

I followed the analytic framework suggested by Atkinson and Coffey (1997). T started with
features of individual documents: how they presented themselves in structure, style, layout,
and ordeting, the language they used, how they moved from general to specific statements,

how the authors were positioned, who they addressed directly and who were the implied
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audiences. From this base I looked for relationships of uniformity, intertextuality or
contrast between the documents. Uniformity has the effect of creating predictability out
of complex social practices, reconstructing “persons and courses of action [...] in terms of
the categories and rules of the organisation itself” (ibid, p60). Intertextuality, identifying
where documents drew meaning from each othet, shows how organisations produce and
reproduce their reality through documents. This includes how documents construct
themselves as the outcomes of rational sequences of policy decisions and consequences.
Contrasts indicate competing discourses or audiences. They may suggest a process of
coming-to-know: for example, further mathematics’ role in providing differentiated
learning changes from being “perhaps [...] helpful” to “not propetly geared” between
QCA’s interim and final reports (Matthews and Pepper 2005, p7; 2007, p22). The
explanatory statements that accompany a change of tone can show how the texts

positioning themsclves using multiple relevant discourses.

From this analysis I identified three tensions that appeared within the documents and
across them: further mathematics as inside/ ontside the system; further mathematics as
breadth-plus-depth, and further mathematics as a past-/future-otiented go/d-stundard. In
Chapter 4 I describe these tensions, how they are lined up with inclusion and exclusion,
and how the FMNetwork manages them. They reappear within students’ accounts in
other chapters, and I have written elsewhere of how they can be traced within one

student’s struggle to stay with further mathematics (Smith 2010b, 2011).

3.8.2 Discourses in student accounts

‘The major analytic work in this study was working with the data from interviews and
emails. For interviews I considered the primary data as the audiofiles, and my first level of
analysis took place during the interviews, informing my responses and the subsequent
conversation. I acknowledged this process during the conversation by paraphrasing in an
open way and asking further questions so students could correct and revise the knowledge
that I presented as shared. The audiofiles were transcribed by myself and others, and
finally edited by me, aiming to record the interviews as a co-constructed conversation.
The written transcripts did not have the detailed tonalities and hesitations of speech but
showing turn-taking, words and phrasing using standard layout and punctuation (Cameron
2001), and with bracketed comments for non-verbal responses. I considered this less-
detailed “denatured” transcription appropriate for exploring embodied discourses rather

than mechanics of speech (Oliver, Serovich and Mason 2005). 1 listened three or four
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times to each audiofile. Occasionally I heard the students’ words differently to how I
recalled them ot had responded to them during the interview. This made me aware that
even the clearest recording is a re-working of the interview-as-event. I did not privilege

one hearing or another, but instead noted the multiple possibilities.

The email data was already in typescript, although in different forms. I gathered the text
of each student’s emails into one long question-and-answer conversation (and
subsequently created a second spell-checked version to allow casy scarching). T then
treated it in the same way as the interview transcripts, using Nvivo to store, organise and
search all this textual data together. This allowed me to move quickly between ways of

looking at the data along the dimensions I had identified (e.g. student, site, time) and to

experiment with coding,

I did not take one standardised approach to coding and writing about the data. Rather, as
I became familiar with it through collecting, transcribing, responding and reviewing, 1
looked for key narratives (Robson and Bailey 2009) in the students’ accounts: systems of
knowledge that either recurred frequently or were presented as particularly significant in
accounts of choosing further mathematics. Some of these discourses I expected because
they occutred in previous rescarch findings as reasons for choosing mathematics. For
example, I specifically introduced questions about family, teachers, and memories of
maths. Others, such as maturity, work and sclf-knowledge, emerged from the data
because they were recurrent and significant strategies used to explain choices and
experiences in the classroom. This gave me a basic set of codes which T developed in
response to my further reading and thinking. Table 3.1 shows these codes and how they

support my thesis chapters. I give two examples (one long, one short) that show different

levels of this process.

¢ Happiness and Work: developing codes into a chapter

I initially chose to code ‘happiness’ becausc it featured in both the literature and students’
accounts as a reason for choosing mathematics. 1 coded sections of speech that related to
happiness either because of the vocabulary used (such as enjoyment, liking, hating) or

because of tone of voice. Quite separately, 1 coded ‘work’ because it featured prominently
in teachers’ observed speech and in student accounts. 1 identified speech sections with
broadly relevant vocabulary (work, homework, questions, reading, effort, hard, casy) and
descriptions of practices that seemed like mathematics work. It was immediatcly clear that

the same text often had both codes. In one way, this was not surprising, as my reading of
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Rose (1990) suggested that both work and happiness are targets of nceoliberal self-
entreprencurism. After further reading I sub-coded to show three different theoretical
relationships betwcen work and happiness: naturally opposed, managed alignment, and
resources for self-expression. Again the coded text often overlapped since students made
use of all three discursive strategies at times, introducing opposition/alignment in order to
make claims about themselves as mathematicians. At this point, I felt rather overwhelmed
by the complexity, and was wary of the temptation to focus on students rather than
discourse. I had to make decisions about how to write about the relationships in a concise
way that did not impose unjustified categories on the data. I reviewed the coded text to
make three kinds of summaries: for individual students, for the different contexts or
experiences (e.g. in lessons, at home, with friends) in which the students ‘set’ their
accounts of happiness or work, and for Maths/Further Maths. Making the student
summarics confirmed to me that the patterns in the talk about work and happiness
established different positions that students could take about choosing further
mathematics. Combining the summaties for scttings and Maths/[further Maths allowed
me to restructure my thinking. First I reorganised my three theoretical coded relationships
into four imperatives that recurred throughout the accounts: you have to work, you have
to not work, you have to be happy, you have to work at being happy. Different
combinations of these still allowed me to capture opposition, alignment, and sclf-
expression. Then Tlooked at the ‘real-life” settings that students brought into these
arguments in order to satisfy these imperatives, and identified the similarities/differences
between them. Finally I examined where the accounts suggested explicit differences
between further mathematics and mathematics (or other subjects) in how students related
work and happiness. The imperatives, their settings and the effects on further
mathematics gave me the outline for Chapter 6. During this process, I had developed my
coding to unpick the detail and complexity of choosing further mathematics, and then
experimented with ways of writing that did justice to the data. Other chapters were the

result of similar processes, although for each I made different decisions about how to

write (see Table 3.1).
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Table 3-1

Mapping codes to findings/chapters

Initial codes | Developing coding Chapters | Organised by ...
Time schedule 5 Discourses:
l > Time and mathematics as safe,
maturity straight; further
- mathematics as doing
Does FM matter?
l > extra, getting ahead,
precocity and illusion
Work 6 Discourses:
4 imperatives: you have to , .
[ e - > Work and work and happiness as
Happiness opposed, aligned or
- work on the sclf.
Happiness
[ > Dependability and
working together as
happy objects
Individual self 7 Practices of successful
Ilndn'lduuhty > L l)cl()nging:
Friends Individual
: and going it alone, family,
Famil Collective
47 7 : :
amily Collectives friends,
Teachers Llndx\'lduul within group >
Mathematics 8 Practices of
e T . . independence that can
Universitics lEfl()\\lgd;,L about ... > Stﬂlgg]lﬂg P
. exclude:
with
Technologies of ; . T L
Independence responsibility, resistance,
X [B;lckcd upby ...
learning: text | .
carning for onesclf,
books, website speaking for oneself.

e Teachers and family: developing codes across chapters

I decided to include zeachers and family amongst my basic codes because T was interested in
whether students ascribed different reasons for choosing further mathematics to different

groups of people they belonged or wished to belong to. T wondered whether there were
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‘home’ and “lesson’ discourses that students had different access to, and had to negotiate,
and how these related to FMNetwork discourses and practices. Coding in this way was
helpful in finding similarities in how students talked about teachers’ and other people’s
influences or where they were positioned by conflicting identity practices. This led into
Chapters 7 and 8, where I examine how particular students used discourses available in
further mathematics to manage their identitics at the intersection of collectives, including
those associated with family, ethnicity, class and neoliberalism. ‘Going-it-alone’ emerged
as a theme of successful students who continued to participate in further mathematics,
eithet supported by school practices ot as a resistance to how schools had positioned
them. In Chapter 7, I examine the discourses that make it possible to belong in a further
mathematics collective and simultancously to be identifying with a neoliberal project of
independence. In Chapter 8 I turn to some of the ‘casualties” of further mathematics and

examine how these interactions and practices of becoming independent also acted to

exclude students.

3.8.8 Broad analytic sets

My unit of analysis is discourse, and discourses are both local and general. In identifying
the discourses of further mathematics I have worked from the large mass of student talk,
tracing how meanings and practices fit together and recur across students, sites, times and
choices. Writing the thesis imposes a need to encapsulate my findings, to communicate
concisely and to explain the local context. One way of doing this is to use “analytic scts”
to represent the data. By addressing each theme through a few students at a time, T can
“blend fairly detailed narratives with a degree of conceptual focus" (Ball, Maguire and
Macrae 2000, p17). Throughout the thesis T have been guided by this approach, but also
been wary of the way that it places individuals at the centre of the analysis. ‘The language
of individual choice/accounts makes it casy to suggest that power circulates through
individual narratives/trajectories rather than discourses, but 1 want to stress the theoretical
point that the individuals described in cach chapter are not choscen to represent types or
possibilities. Rather they illustrate how discourses of further mathematics, choosing and
wider society come together in particular ways to produce cffects and meanings through
which students are positioned and position themselves, and that ‘selfhoods’ are among
those effects/meanings (Butler 1990, 2008; Ldwards 2008; Foucault 1979; Walkerdine
2007; Walshaw 2004). By focussing on a smaller number of students, it is possible to trace

how “narratives of [...] subjectivity” prodine individuals as knowing, choosing and changing
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themselves, over time and with purpose, that is as ‘doing’ an agentic, enterprising subject
(Walkerdine 2003, p244). 1 can aim to show the complexities and fluidities of these
multiple, shifting practices (Davies 1989 | 2004; Griffiths 1995) at the intersection of many

discourses.

Broadly then, Chapter 4 introduces the institutional discourses of the F'MNetwork that
delineate the value of further mathematics and ‘ideal’ students experiences. Chapters 5 and
6 cotrespond to different discourses that featured significantly or surprisingly in the
student data. I have drawn on larger scts of students to include the different ways these
discourses were used. Taken together, these chapters address my first set of questions
concerning the discourses that structure knowledge about choosing further mathematics.
Within each chapter, I report my analysis of the coded text to examine the subsequent

questions concerning the power relations and interwoven effects of practices of schooling,

choosing and of the self.

In Chapters 7 and 8 I use smaller sets to consider in detail how these discourses work
together and have effects on the choices that ‘can’ be made. The constraint here is that of
intelligibility: what ‘can’ be chosen or recounted by students is what is intelligible in
contemporary educational, political and psychological discourses (Foucault, 1991; Rose,
1999). Tuse my theoretical work on discourses of neoliberalism to consider how
discursive strategics in further mathematics relate to wider dominant discourses of the sclf
and how they contribute to constituting agentic subjectivity as independence, autonomy
and responsibility. For these chapters T have chosen examples from students who used
the discourses in dominant ways and those who used it in more unusual ways, and 1

establish how this has effects for their continued participation.
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Chapter 4 Constructing Further Mathematics

In this chapter I examine the ‘official’ discourses of further mathematics: those that are
given a status of permanence and abstracted generality by appearing as published
documents or websites as well as through teachers’ and pupils’ classroom practices
(Morgan 1988). I start by showing my analysis for a short but significant document: the
first student page on the FMNetwork website. This page tackles the core question “Why
Study Further Mathematics?’ and has remained essentially unchanged for five years, so
scems appropriate for a stand-alone example. T use it to introduce the discourses 1
identified from analysing all fourteen sclected texts (see §3.2.2, §3.3.1 and Appendix 2). 1
then examine how the FMNetwork has reproduced and adapted historical discourses of
further mathematics to re-position itself in terms of future directions for equity, quality
and individual practices of the self such as aspiring and belonging. In later chapters we
will see that these same FMNetwork-inspired discourses ate used in students’ accounts of

choosing mathematics, alongside other discourses of the self and mathematics, and so they

underpin the rest of the thesis.

4.1 Why study further mathematics?

Figure 4.1 shows a screenshot of the webpage ('MNetwork n.d.), now promoting the
Further Mathematics Support Progtam (IFMSP) but otherwise unchanged. The red banner
at the top of the screen and the grey menu on the left are common to all pages, and this is
the first page of the ‘Student area’. On the right is a column displaying ‘action’
photographs of mathematics carcers and lessons, and quotes from students, universities
and teachers. The FMNetwork also distributed a leaflet with the same title and much of

the same central text, photographs and quotes, so 1 take this combination as an established

whole.

The ‘people’ involved in this document appear prominently in the banner and title-
question. The document constructs its author as an institution, the I'MSP itself. This
institutional presence appears in the prominent red branding in the header, the map of
regional offices and the highly-structured menu options such as “about us”, “teacher area”,
“online resources”. A human author “CS” (Chatlie Stripp, the FMSP leader) appears at

the very bottom of the page logging the 2009 update, but his actions are depersonalised by
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using initials as for internal bureaucratic record-keeping. The scope of the language 1s also
wide: it claims to report what students, teachers and universities “find”, “say” and
“achieve” in a detemporalised present tense, and to predict outcomes for a comprehensive
range of student scenarios. This all suggests more than one person’s experience is being
represented in the central text, and indeed this is distinguished from the individual quotes
which are placed to the right, named, set in italics and change every time the page is
refreshed. This impression that the central text presents institutional “cold knowledge”
(Ball and Vincent 1998) - a formal abstraction and restructuring of lived experiences - 1s

reinforced through the layout with its bulleted lists and professional-looking video links.

Figure 4-1 The FMSP webpage ‘Why study further mathematics?’

Further Mathematics Support

Lét Maths takre you Furthnér...

Wekiome to fusthermaths.org ik

Why study Further Mathematics?
News/Madia releases

About us What Is Further Mathematics? Maths Careers Video
Cetting nvoived o Further Mathematics is an AS/A level qualification which both broadens and deepens the

9 mathematics covered in AS/A level Mathematics.
Teacher area ® AS level Further Mathematics is designed to be learnt alongside AS level Mathematics in year 12,

or taken up as a new AS subject alongside A2 Mathematics in year 13,

cPD
Sttt aea Why study Further Mathematics?
Tuition Please also see 'Is AS/A level Further Maths for me?

S — AR (1% & .
Revision events

There are many good reasons to take Further Mathematics: Case Studies - Jobs

Ennchment & Students talang Further Mathematics overwheimingly find it to be an enjoyable, rewarding,
SEMUALING and eMPOWENNg eXperence .

Useful nks ® For someone who enjoys it provides a ge and a chance to explore new

[ | and/or more sophisticated

Contact us © It enables students to guish tr 23 able in the university and

i employment market .

Site b o It makes the toa s-rich Y Course easier,

® Some prestigious university courses will only accept students with Further Mathematics
qualifications.

Log In and Information

By studying Further Mathematics through the FMSP, students also:

* taste & more independent style of learning, which is good preparation for university or a career;
® have the chance to work with like-minded students from other schools and colleges;
® in many cases, have regular input through a local university,

Any student planning to take a math

rich degree (this covers a very wide range of academic

@ ), Sciences, Comp 9. Finance/ otc., a8 well as Mathematics itself) will
banafit enormously from taking Further Mathematics, at least to AS level,

Students who are not planning to study for mathematics-rich degrees but who are keen on
mathematics will find Further Mathematics a very enjoyable course and having a Further Mathematics
having

qualification identif as analytical sidlls, whatever area they plan to study
or work within,

| | AS Further Mathematics introduces new topics such as matnces and complex numbers that are vital in

Plesse select 2 region ics-rich degrees. S whe have studied Further s find the b

-« such degrees far more straghtforward. Studying Further Math $ 3iso boosts stud p
tog In !

to

performance in AS/A-level Mathematics.

Any student capable of passing an AS/A level in Mathematics should also be able to pass AS Further
Mathematics. Studying Further Mathematics also consolidates and reinforces students’ standard A level
Mathematics work, helping them to achieve their best possible grades.

Students planning to study for 3 mathematics-nch degree who did not begin AS Further Mathematics in
year 12 can choose to study it alongside A level Mathematics in year 13,

Students who are esp lly keen on will really enjoy the full A level n Further

Mathemabics. It is a challenging qualification, which both and deep " ledge and

understanding beyond the standard A level Mathematics. Students who do it often say it is their

favourite subject. More quotes from teachers.
universities. and professional

Further Mathematics qualifications are highly regarded and are § welcomad by universities. bodies.

studm..u who take Further Math s are really :m . to ther studies,

as well as

mathematics that is very useful for any maths-rich degree. See: What the
Universities say about Further Mathematics

Updated by CS 01/08/09
I now want to highlight some of the ways the webpage constructs further mathematics and
the language used to do this. These are discourses that I will return to later so 1 have

brought in significant connections with the other documents | analysed.
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A first look at the webpage shows it setting out definitions and reasons to choose further
mathematics. Further mathematics is introduced as an AS or A2 level qualification that
measures progress in year 12 and 13; later, “overwhelming” findings show it results in
“more independent” work, “more sophisticated mathematical concepts”, “the best
possible results” and the chance to “distinguish” oneself or be accepted by “prestigious”
universities. Most of the nouns in the text ate qualified, often with compatisons of scale,
which suggests a discourse of measurement. Its major structural feature is using paragraphs
to categotise students by their future degree choices, again qualified as “mathematics-rich”
or not, and mapped to their level of participation (AS/A2-level). The final paragraph
presents further mathematics as “highly regarded and strongly welcomed”, and its students
as “especially keen”, “really demonstrating a strong commitment”, and learning “very
useful” mathematics. All of these are common-place qualifiers but together they present
“further” mathematics as something that is a special case: extreme but still measurable.
Sfard describes numberese, “our present tendency for speaking in numbers about
absolutely anything, whatever the nature of the things that are talked about” (2009, p9) and
its reifying power in education discourses. In this text the measures are not numerically
quantified but they are produced as significant by emphasis and repetition, and they
construct claims to rigour, objectivity and generality. T sce this as a softened version of
numberese. It fecls like a knowing omission: a reader aware of the potential geckiness of
mathematics can see the text avoiding numbers, a reader sceptical of calculations can sce it
reasoning with qualities not quantities (aligning it with pure mathematics to those already
familiar with a calculation/reasoning binary). This combination scems particular to the
FMNetwork recruiting document. Other promotional FMNetwork documents use similar
measurement adjectives when they argue for further mathematics but they also present
quantitative data presenting evidence of its “dramatic decline” (Barmby and Coe 2004, p1).
The mathematics promotion scheme (more_maths_grads 2007) makes repeated references
to declining/increasing student numbers but it applies far fewer qualifiers to students or

learning than occur here for further mathematics.

This brings in a second associated discourse, mathematics for all{ mathematics for some, which
(see §2.1.1) constructs the problems of mathematics education in terms of a play-off
between patticipation and standards. T sce this FMNetwork webpage as setting out a case
for ‘further mathematics for all’ when it addresses “any student” or generic “students”.
However it articulates “mathematics for some” when it matches different kinds of

students (e.g. “those who are not planning to study for mathematics-rich degrees”) onto
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different modes of engagement. Thus it translates the mathematics for allf for some binary
onto further mathematics. However by structuring it in an argument that exhaustively
categorises specific cases, it attempts a reconciliation. By representing enough of the
possible “some”, further mathematics can be also be for all (where ‘all” 1s presented as
those who enjoy and ate “capable of passing an AS/A level in Mathematics™). Again, it 1s
characteristic of the FMNetwork to distinguish the special case of further mathematics,

and suggest ways to re-examine old problems.

The measurement discourse is also supported by a third mathematical metaphor
characteristic of further mathematics: breadth/ depth. In this short example, further
mathematics “broadens and deepens”, then “extends and decpens”, and (less measurably)
“consolidates and reinforces” mathematical knowledge. In practical terms, Further Maths
has six mote modules than Mathematics, so broadening means studying a wider range of
entry-level applied mathematics modules (e.g. statistics, mechanics, discrete mathematics,
numerical methods), and deepening means studying longer sequences of hierarchically-
dependent modules (e.g. mechanics 1 and 2). This link to examination technologics gives
breadih] depth a seemingly objective basis. T will use the other texts to argue that the
metaphor carries much more than this syllabus-based meaning. Here the linked pair’
breadth/ depth is presented as foundational, natural since it provides structure to the
argument. Breadth is offered by bullet points giving a comprehensive list of reasons for
students choosing further mathematics or situations in which they should choose it; depth
by projecting into what universities and employers require. Breadth and depth are always
paired, so that, for example, adjacent paragraphs juxtapose “Any student” planning for “a
wide range” of mathematics- rich degree subjects who will benefit from AS-level, with
“keen” students who will be identified as having “excellent” analytic skills from cither
qualification. Even in this single document we can start to sec how the breadth/ depth
discourse lines up with others, such as mathematics for all/ for some and also a fourth
discourse, equity/ quality. We can see that further mathematics is clearly aligned with quality
throughout, via the discourse of measurement and the use of “good”, “rewarding”,
“distinguish”, “prestigious”. Tquity is addressed implicitly, and primarily in the form of

overcoming ‘constraints’, via the repeated references to “any student” and the quotes from

® I am drawing heavily here on Mendick’s (2003) methods for studying mathematics through its gendered
binaries such as hard/soft or theory/experience. Breadth and depth (or equity and quality) are not primarily

treated as opposites although they usually appear together, so 1 have called them pairs rather than binaries.
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agentic individuals who are “enabled” and “have managed”. The notion of influences is
more inditectly addressed by stressing the “enjoyable’” and motivating nature of further

mathematics for “any” student. I return below to the prominence of eguity/ guality in the
y p quily/ quaily

othet FMNetwork policy/ research documents

A fifth discourse that is prominent in this webpage rclates to #me. There is a general sense
of “transition”, “planning”, and “preparation” for the future. Of the 25 sentences
answering “Why study Further mathematics?”, 14 include “universitics” or “degree”, three
focus on futute grades, and just five describe present-day “enjoyment” or “challenge”.
'This document is unlike all the others in not also presenting the FMNetwork as a project
that is itself moving forward and improving in time. This omission makes sense since an
impression of impermanence could threaten the constructed institutional authorship. The
other documents include an analysis of further mathematics past-and-present and have
notable similarities in their shared language of “decline” (c.g. Seatle 2008b, p6), “vicious
circle” (e.g.Stripp 2004), “decline and downward spiral” (Matthews and Pepper 2005, p4)
that is changing to an “upward spiral” (QCA 2007, p6), “the survival of an academic

discipline” (more_maths_grads 2007) and “a bright future” (Wright 2009).

Finally, the webpage positions further mathematics as both znside and ontside the practices
of school mathematics. At the beginning, it is defined as a qualification and linked by
vocabulary to the technologies of school years and examinations, and thus Znside school
mathematics. However, the focus is clearly not on a student’s own school and its teachers.
The only other mention of school is FMNetwork students having “the chance to work
with like-minded students from other schools and colleges™. The sense of belonging here
is not the school-community but with the FMNetwork’s imagined community" (Anderson
1991) of other students who are similarly interested in mathematics and aspiring to
mathematics-rich careers. As we saw above, the text posttions itsclf as speaking for
universities and employers, so this community is oxtside of school, with its own knowledge

and concerns that the reader is invited to share.

So far, then, I have introduced the discourses of:

e Measurement (through qualitative distinctions)

19 Anderson uses this term to explain the socially constructed nature of nationhood. Although members of

an imagined community may never meet, they come to see themselves as belonging together because they
share language and practices.
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e Mathematics for all/mathematics for some
¢ DBreadth/depth

¢ Equity/quality

e Time

e Inside /outside

In the next section I describe how these discourses are used together and how they
position further mathematics. As I noted above, most of the documents are structured by
time: they use a historical perspective to explain the situation of further mathematics
today. This allows them to draw contrasts and to align or distance themselves from the
past. To follow these moves, I nced to give a brief history of further mathematics, for
which I draw on the 14 documents and several key historical sources (Bell and mery
2006; Hoyles, Newman and Noss 2001; Kitchen 1999; Newbould 1981). I organise this
analysis of discourses working together around what emerged as a central argument of the
FMNetwork: to show how it could improve both quality and equity. 1 show how the
dominant discourses of measurement and fime together construct a go/d-standard metaphor for
quality, while its inequities are constructed as schoo/ deficits. 1 then return to the forward-
looking, progressive arguments of the FMNetwork documents and examine how they use
the discourses of znside/ ontside, breadth/ depth and mathematics for allf for some to introduce new
constructions of quality as conformity and equity as systematised access. Vinally 1 examine
breadth-plus-depth as a unifying discourse that attempts to reconcile quality and equity by
delineating spaces for each. I consider the relationships between these different discourses

of further mathematics and what this may mean for students’ choiccs.
4.2 Historical constructions of further mathematics

4.2.1 Looking back: pure mathematics for all’ and the open market

In the 1970s some 45000 students passed mathematics A-level, and a third of these also
took the equivalent of further mathematics and thereby became eligible for
mathematically-demanding degrees (Hoyles, Newman and Noss 2001). Schools were free
to choose among several syllabuses but these all had a similar structure, with two parallel
A-levels called ‘pure’ and ‘applied’ mathematics. This content-driven division represented
the implicit educational hierarchy of the time. Pure mathematics was seen as fundamental

in its own right, the necessary preparation for science and engineering degrees and the
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significant grade for assessing everyone. Applied mathematics was the ‘optional extra’
giving practice in the pute techniques and adding breadth, but not considered as going
‘furthet’ or deepet. This hicrarchy configured applied mathematics as deviations from the
standard middle-class route towards higher-education. Its pure/applied split echoes
familiar abstract/concrete and theory/practice binaries which present themselves as
neutral while lining up with classed and gendered identity practices (Mendick 2006). In his
historical study of further mathematics, Newbould (1981) found that many students
achieved relatively low grades in both pure and applicd mathematics, but that these
casualties were largely invisible with, for example, no records of how many students
dropped out or failed examinations. Instead, it was taken for granted that further

mathematics students got good grades and continued to university mathematics (Porkess

2006).

The 1980s saw a gradual evolution of A-level syllabuses under private examination boards.
Increasingly configured as businesses, the boards diversified and competed to attract
schools and students: the market and choice were entering educational discourse. "These
new A-level syllabuses introduced the current division into mathematics and further
mathematics. ‘Mathematics’ combined the lower levels of the old pure and applied
content. ‘I‘urther mathematics’ contained three kinds of topic: some relatively isolated
from the core mathematics content (e.g. complex numbers); some developing it (c.g.
differential equations); some applying it in different contexts (c.g. mechanics/ statistics).
This new format proved increasingly popular with schools, in part because students tended
to get at least one good grade, and the old pure/applied format disappeared in 1997 when
examination boards were regulated by government (QCA 2007). During this time national
policies had also encouraged more 16-year-olds to stay in a broadly academic programme,
normalising the A-level/university trajectory as an indicator of educational success and
culminating in New Labour’s target for 50% of the age cohort to attend university.
Simultancously the primacy of pure mathematics was cast as unwelcome specialisation.
Applied mathematics was extended to include discrete mathematics and re-valued as
relevant and necessary to “drive the economy and generate knowledge and innovation”
(FMNetwork 2006b). So it was not surprising that schools and students increasingly chose
the single mathematics A-level, whose syllabus covered both pure and applied content and
gave better grades (Kitchen 1999). Further mathematics became described as a subject

that “lost out in a market-place competition with easicr alternatives [developed for] non-
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traditional students” (Porkess 2000, p2). Note here how widening/broadening A-level

participation is posed as threatening ‘hard’ mathematics.

It is useful to say a little here about how further mathematics is positioned in relation to
the school system. The historical perspective of these documents clearly suggests it has
moved ontside the mainstream curriculum although remaining an A-level. Porkess finds
that further mathematics “lost out” and that “universitics are reluctant to mention it in
their prospectuses for fear of frightening off potential applicants” (2006, p5). QCA

(2007) describe it as “a minority subject, [ ...] lost for some schools and colleges” (p3) and
“often scen as an ‘extra’ to a student’s A level package” (p9). Despite remaining an A-level
and so #nside the national system, preserving further mathematics is not a national political
concern in the same way as mathematics is (Smith 2004). Foucault (1980) reminds us to
look for productive powet in such positionings. I suggest that being outside mainstream
educational concerns makes it possible to construct roles for further mathematics that
would not be appropriate for A-levels with broader candidate bases. One such role 1s to
solve the “serious problem” of “differentiating between the very best students” who get A
grades in mathematics (FMNetwork 2007). No other A-level is routinely cross-referenced

with the grades of another in this way. This differentiation is positioned as meeting the

nceds of universities and these able students themselves:

The boys and girls who would take up this course are usually the best in the school, and they
know they’ve always been the best in the year. But [...] they see people who are even better

than them in mathematics and it takes them onto another level. (teacher quoted in Barmby

and Coe 2004, p0)
The presumption that only able students will do further mathematics means that it can be
encouraged and acknowledged to include more demanding examination questions than
other A-levels (Bell and Eimery 2006), to allow teachers to teach in more challenging ways
(Matthews and Pepper 2005) and to induce more sophisticated habits of mind (Hoyles,
Newman and Noss 2001). A second role is to maintain a presence and an influence for
pre-university mathematics in a small part of the school curriculum. Further mathematics
teaching and examinations retain skills and practices for future re-inclusion in mathematics
but they are only able to sustain them precisely because they are peripheral, both inside

and outside. The importance of the measnrement and inside/ ontside discourses are to maintain

this extreme-yet-included position.
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4.2.2 Quality in further mathematics: a gold-standard

I now want to arguc that the historical genesis of further mathematics associates it with a
nostalgic concept of quality in mathematics education, which is strengthened by the
dominant discourscs of measurement and time. First, the title and the very existence of
further mathematics suggest that the content of A-level is structured hicrarchically. The
split syllabus designated particular mathematics topics - and the experiences of learning
them — as ‘further’, creating a measure by which they are decmed more difficult, less
accessible and therefore higher quality than others. Whether measuring content or
students’ mathematical thinking, further mathematics is awarded a symbolic role that
emphasises individual difference. It constructs quality as a property of standing out from
the norm in or beyond some measure. Thus the first meaning for quality constructed as
‘oiven’ within further mathematics is that quality in education is measurable and there is a
way to “distinguish between stronger and weaker mathematics” (Porkess 2006, p9). It s
worth recalling that Mathematics and Further Maths A-levels are taught concurrently to
the same students (since 2004) so this ranking cannot be solely determined by prior

requisite knowledge: ‘further’ is not simply ‘later’ but ‘better’.

Secondly, these documents construct quality as the past embedded in the present/future.
Why do such forward-looking documents emphasise the past? Bauman (2001) suggests
that modern western socicty is particularly alert to managing change. It positions
individuals as responsible for negotiating risks and culpable for any failure. Searching for
stability then becomes a modern practice of the self. In this way individuals choose to
perpetuate situations  that could otherwise — without that clement of choice - be seen as
traditional constraints. This means that an appeal to the past does fit within promotional
documents seeking to influence choice, as do the forward-looking “genuine grounds for
optimism” (Stripp 2004, p15) and “a new era for the country in which more and more
people continue to engage with and to enjoy our subject” (FMNectwork 2006b). Further
mathematics certainly offers an ongoing link with the education of thirty years ago. 1 want
to be careful here - recalling familiar reassurance is not the same as asserting quality.
Quality also requires observation and evaluation of the past, which these documents
achieve through measurement and retrospective. Bauman argues that when the world
around us changes, the normative response of modern individuals is to make sense of
what is happening to us, to rationalise and compare old and new practices; it is within this
change-inspired evaluation that a discursive notion of quality is produced. Because the

history of further mathematics positions it as relatively stable in a fast-changing
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educational environment, it evokes narratives of sense-making such as “vicious circle” and
“decline” that heighten its visibility and position it as a context for evaluation. 1 call this a
‘gold-standard’ construction of quality. The gold-standard only has meaning because we
no longer pay in gold. However, by evoking the rationale of calculating back, it continually
reinvents itself. So in further mathematics we have stories of a mythical past golden age in
which students were well-prepared i science subjects and all competed to enter
mathematics degrees. These stories have currency in today’s policy documents, even as we
accept that practices have changed. They relate to wider neoconservative discourses in
contemporary political thought that say we can no longer make "a presumption of

progress” (Brown 2001, p6) that harks back to a golden age while making plans for the
future.

4.2.3 Visible inequities

I have given examples to show that further mathematics is often constructed as outside the
school system, but it is also presented as inside. At its lowest, several thousand candidates
still continued to study the A-level (from a minority of disproportionately private schools
and colleges in England, Wales and abroad) and a few clite universities (such as
Cambridge, Oxford, Warwick) continued to request it. In a culture of choice, why did it
matter that some (clite) schools and students continued to choose further mathematics?
For example, independent schools use examinations such as International GCSIis and
Advanced Extension Awards without comparable attention. I suggest that further
mathematics features in neoliberal discourses as a problem that needs addressing firstly as
part of a search for quality education and economic “bright futures”, and secondly because
it was an A-level that was publicly configured as inequitable. The documents describe this
problem as an “incompatible” tension “between quantity and quality” (Porkess 2006, p5)
or the “contradicting aims” (Matthews and Pepper 2007) of mathematics for all and
mathematics for some. In the next scction I will consider what this positioning does for

the FMNetwork, but first I want to point out how school technologices feature in this

discourse and make the tension visible.

Further mathematics is defined as an A-level, and the students’ grades matter to them and
their schools. The numeric ‘rules’ of the A-level curriculum are that subjects should be
roughly equal in value, for example A-levels share a common teaching time and ‘points
scale’ for university entrance (UCAS). This background parity positions A-level grades as

a meaningful discriminator of an individual’s “reality of mathematics achievement”
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(Matthews and Pepper 2007, p10). But alongside this official knowledge, teachers and the
media practise an ‘expert’ knowledge that certain subjects have greater exchange value for
university entrance. Further mathematics is one of these; it can have value even with a
lower grade. For example, the FMNetwork press release (2006a) reveals that a university
“rewards applicants offering a Further Mathematics qualification with double UCAS
points”. Research shows that students from White, middle-class backgrounds tend to seck
more expett advice and choose these high-status subject combinations (Ball, Maguire and
Macrae 2000). Information about further mathematics is thus differcntiated by class and
cthnicity. At the same time as government policy was promoting mathematics “to ethnic
and social groups who haven’t traditionally been involved in this subject”
(mote_maths_grads 2007), the I'MNetwork was exposing that “Cutrently, only a fifth of
A-level students attend independent schools, but over a third of Further Mathematics
entries are from students in this sector” (I'MNectwork 2007). ‘Thesc differences in school
provision challenged the three liberal notions of equity (Hart 2003): students did not have
equal opportunity, treatment or outcomes in their mathematics education. As we saw in
§2.1.4, these classic notions are used as performance indicators in education research.
Taken together these texts construct I'urther mathematics as problematic because it is
inside a school system that aims for equity and yet it not only perpetuates but gains value
from its excluding practices. These practices are made visible as structural differences
between schools, and therefore posing a problem to neoliberal policy makers who cannot
explain the outcomes as resulting from individual choices or accountabilities. Indeed the
government’s advisory body has distanced itself from its own qualification: until there is
“universal and equal access to Further Mathematics™, it is not “appropriate for higher

education tutors to use [it] as a legitimate discriminator” (Matthews and Pepper 2007,
pl4).

The role of further mathematics in quality and cquity is part of a wider narrative that
society tells itself about itself: we understand the decline of class distinctions as central to
modernity (Atkinson 2007a). In this narrative quality and cquity are linked, but they
function as opposites. Society needs more workers able to use mathematics, so
mathematics applications were included in the single A-level and the ‘higher’ pure topics
went into further mathematics. Students from all schools should have equal access to
university mathematics courses so universities had to modify their curricula. The
opposition seems natural because other factors are taken as unchangeable, such as the

comparability of A-levels, the amount of teaching a student or undergraduate should have,
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and mathematics itsclf, all crystallised in the practices of teaching and examining that make

up education.

This framing is not simply a zero-sum game but one that is oriented in time, echoing a
modernist model of progress towatds liberal justice (Brown 2001). Quality is constructed
as the rules of the past; equity as including more students in the future. For example,
Porkess describes new A-levels as righting an “injustice”: traditional questions were
“mathematically satisfying “ but “poor assessment instruments” (2006, p8). Matthews and
Pepper quote teachers as explaining that “in previous years” they excluded weaker

students who might “depress standards” but now take “students with a wider range of

ability” (2007, p54).

This introduces my next focus: how the documents describe the FMNetwork and the 2004
changes to further mathematics A-level, and thereby produce new concepts of quality and
cquity. I do not aim to criticise the choices made in the documents, but to understand
more about how they sustain these positions, and how they relate to traditional

conceptions and practices of the self.
4.3 Changing further mathematics

4.3.1 Bringing quality up to date’ conformity

The constructions of quality discussed above were rooted in the past or in mathematics
content that appears timeless, but the FMNetwork supports a new construction that is
rooted in present-day technologies and in change. It does so by emphasising that further
mathematics “has been made into a genuine AS Level (Porkess 2006, p13) just like any
other. It encourages students to choose further mathematics by stressing the techniques

that integrate it with A-level Mathematics, such as the ‘least-best rule™' for exchanging

modules.

Thus one way that the FMNetwork constructs quality is as a property of conforming to
the institutional demands of the education system and thus - we infer - to its policy aims.

Qunality-as-conformity offets a discursive promise of equity in the form of universal access to

W Further Mathematics and Mathematics A-levels share some optional AS and A2 modules. When there
were several ways to combine modules, examination boards applied the least best rule’ to give each

candidate the best A-level Mathematics grade possible, using the lowest scoring modules that achieved this.

The remaining modules determined his/her Further Mathematics.grade.
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further mathematics, and the improved life-chances that follow. FFor example, the
FMNetwork tells universities that “the new QCA rule changes [...] will make it far casier
for ordinary schools to offer Further Mathematics” (Stripp 2004, p15) positioning
‘otdinary schools’ as the appropriate focus of university concern (with perhaps a reminder
that it is casy to focus on ‘good’ schools or individual students) . Here gnality-as-conformity
downplays individual and school agency and positions the structure of A-levels as
powerful in itself: the main actors here are ‘rule changes’. Stripp adds that schools can
“increasc the supply” of mathematics students, but “it’s up to the universities to ensure
this happens by creating the demand” (p16). Analysing the rules and demands for further
mathematics is taken to be enough to change what schools will offer and students choose,
and thereby achieve policy aims. This claim suggests a ncoliberal framing of modern
society as a complex ‘swarm’ of individual trajectorics, all choosing according to economic
forces but choosing alike (Bauman 2001). The I'MNetwork positions itsclf with
universities and policy makers who understand how powet works within the swarm and
can use that knowledge for change. Quwality-as-conformity is a discoursc that recognises the
“policy levers” used by the state to shape modernisation and educational improvement,
their links with funding and an institution’s ability to construct itself as successful (Steer ct
al. 2007). The cffects of this discourse are cited by teachers in the QCA survey:

I think we may be in an upward spiral now. A few years ago many of the universities didn’t

seem interested [in whether our students had further mathematics or not] so fewer did it and

so universities seemed even less interested. Now our students are getting really positive

responses so more are taking up the subject and the universities begin to expect it more.

(2007, p6)

I have now traced two constructions of quality. The historical perspectives on further
mathematics construct quality through historical continuity and extremes-of-measurement.
I suggested those discourses were reconciled in a neoliberal economic metaphor by
treating further mathematics as a go/d-standard. Because this view of quality was located in
the present but looked to the past, the inequities associated with it could be understood as
outdated White middle-class male privileges that lingered to produce school deficits. The
second construction was gualily as conformity; this time quality is cnacted as progress in an
ever-improving education system and promising a more equitable future by systematising
access and widening choice. Clearly these co-existing constructions introduce potential
tensions: Is quality judged in the past or present? Docs it concern conforming or standing

out? Are inequities over or still being ironed out? 1 have identified one more construction
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in the FMNetwork texts that functions to resolve these potential conflicts: quality/equity
as achieving breadth-plus-depth. The duality in this metaphot manages tensions through
flexibility and ambiguity: Further mathematics is valuable and equitable because it is broad
or decp or both as required. As we will see, both breadth and depth are used to symbolise
quality in mathematics education. Breadth also symbolises equity; this means that finding
ways to produce depth as complementary and not oppositional challenges the binaries of
breadth/ depth and mathematics for all] mathematics for some. 1t suggests that widet access can be
reconciled with the historic status of further mathematics; and it opens the way to do this
by countering outdated class privileges with the powets of individual choices in a market
whose ‘freedom’ 1s regulated by the state. This new metaphor was enabled by one specific
national rule-change that changed the discursive tools available. In 2000 the first half of

an A-level course was given its own name — AS-level — allowing separate identities for each

year of further mathematics.

4.3.2 Breadth plus depth

How does this breadth-plus-depth construction work? Firstly, the I'MNetwork follows
many government texts (e.g.QCA 2007; Smith 2004) in associating the AS course with
“broadening a sixth form student’s curriculum” (Seatle 2008b, p6). Breadth provides a
metaphor for widening access and inclusion. It also becomes a symbol for quality when
education is seen as aiming to provide universal, flexible skills suitable for an unpredictable
working life (Rose 1999). When Porkess describes AS students encountering “cxciting
new ideas, like complex numbers, as the building blocks at the start of Further
Mathematics” (2006, p13) he uses “building blocks™ to evoke utility, flexibility and
progress— all seen as important for future carcers. “Building blocks” is an accessible
metaphor, evoking children and practical work/play. 1 find it an unexpectedly concrete
metaphor for complex numbers. Compare it, for example, with a description of them (by
a participant, Chatly) as uncomfortably abstract: something that doesn’t even exist. Just, it makes
me feel sick, the thonght of it. 1 suggest that the difference illustrates the imperative for the

FMNetwork to construct the AS syllabus as broad, practical and accessible to all.

The second half of the metaphor, depth, follows from the historical re-organisation of
syllabuses. These associated further mathematics with ‘higher-level’ topics (Kitchen 1999)

but the FMNetwork texts rephrase the historical positioning in terms of depth:
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The new AS will be more a ‘broadening’ than a ‘deepening’ option. This means that AS-

Level Further Mathematics is no longer an ‘elite’ qualification, suitable only for A-level

Mathematics high-fliers. (Stripp 2004)

Here breadth is inscribed as a modern contender to depth, but there is still ample
reassurance, just in their name, that ‘high-fliers” should be taking further mathematics.
Depth is separated from particular mathematical content, and rather defined as being what
the ‘elite’ study, and so inherently bound up with exclusion. It is still firmly attached to
quality through the continuation of familiar standards: “The stretch and challenge for the

elite is still provided by going on to the full A-level in Further Mathematics [.. ] which 1s

just as demanding as ever” (Stripp 2007).

In summary, the FMNetwork justifics itself as an agent for change by arguing for a new
construction of quality as broader relevance and participation. Howevert, since breadth
departs from the traditional exclusions, the change is only enabled by a successful defence
against itself, that is by simultaneously arguing for depth. Breadth and depth are thus held
together as two forms of quality existing on cither side of the AS-level but pulling in
opposite directions, one including and one excluding. What holds them together is
students’ responsibility for choosing: inclusion is systematised by ensuring universal access

to AS-level, exclusion is thus individualised. In later chapters we will see how students’ are

inscribed with this responsibility.

4.3.3 What is equity for the FMNetwork?

In my discussion above I suggested that constructing quality in certain ways might entail
corresponding constructions of equity. We have scen how the texts implicitly align
mathematics-for-all with breadth, and mathematics-for-some with depth. A particular feature of
the four evaluation texts is setting out a formal structure for discussing equity. They
exemplify how these constructions of quality and cquity function together by what they

include as worth evaluating, and how they relate to the promotional and wider policy texts.

I showed eatlier that the FMNetwork program coincided with a revival in candidate
numbers for further mathematics, with the ‘one-year’ AS-level numbers more than tripling
and ‘ewo-year’ A-level numbers nearly doubling, Searle’s (2008a) evaluation emphasises
that over three-quarters of this growth was in state schools and concludes that access
according to school sector was becoming more equal. It thus prioritises the historical

perspective that class-based differences in provision between schools were the primary
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problem of inequity. This increase strengthens the network’s claim to achieving guality-as-

conformity alongside equity as systematised access to choice.

Scarle then examines equity in more detail by relating school region to socioeconomic
status. More affluent areas of England accounted for much of the growth in the two—ycar
A-level, but the ‘one-yeat’ AS-level grew very significantly in deprived areas. Presenting
this data makes a weaker claim for progress towards ironing out class differences, but it
does strengthen the suggestion that the AS-level is broad in its appeal to previously-
excluded students. Hence the FMNetwork is positioned as partially successful in its aim to
achieve quality constructed as breadth-plus-depth, with AS-level providing the breadth. But
there are some unstated tensions between this breadth-plus-depth construction and equity as
universal opportunity. How can we account for the social differences in who engages with
the ‘decper’ material and who stops at AS-level? What individual and social factors might
be at play? My research includes students who after one year chose to stop mathematics —
which can be construed as an exercise of individual agency — but also some who were
being taught only the AS-level content over 2 years, a structural school-level constraint. A
discussion of equity would be further informed by analysis that linked individuals’
outcomes to course opportunity. The fact that this type of data is not within the remit of
the official data-collection illustrates how neoliberalism averts its gaze from issues of how

individual and social factors interact (Atkinson 2007a).

As well as socioeconomic status and school type, the other factor reported in detail in
Searle’s evaluation is gender, perhaps owing to its ease of classification and the
longstanding concerns over girls’ participation in mathematics. The 30-40% proportion of
further mathematics students who are female has not changed in the period. This is left
without comment: it is not clear whether any change was desired or feared. Other
individual background factors are not reported. We know that students who are Black
African, Chinese, Indian, Pakistani and from mixed heritage backgrounds choose
mathematics/science subjects proportionally more than White students (sce §2.1.4) , but
not how they have engaged with further mathematics over time. Not can we find out
whether students from different socioeconomic backgrounds, but in the same school,
choose differently organised lessons and obtain different outcomes. Through the
selections made in these texts, no doubt for necessary reasons, equity is constructed as the
absence of those differences that relate to institutions. What affects individual choice is

left out of the enquiry. Here the explicit treatment of cquity in the evaluations fits with the
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implicit treatment in all the texts: recruiting individuals into further mathematics is the

ptimary, unproblematised goal.

In summary, the FMNetwork makes use of an educational technology — the decoupling of
AS from A-level - to sustain roles for both breadth and depth, and find a compromise
where each has a different function but each conforms to institutional requirements.
Quality as depth is described in terms of the past and an clite, and thus linked to guality as
gold-standard. There is a new understanding of quality as breadth with everyone doing more
mathematics, and this links to guality as conformity. Lquity is constructed as the opportunity
for an individual to start further mathematics no matter what type of school, how teaching
is organised, or what was previously learnt. The AS-level year promotes this goal of
universality and tecruits for the full course, but it also legitimates sclection in the second
year. This selection is no longer understood as a means by which schools reproduce
privilege because, for the purposes of further mathematics, schools are instead positioned
as operating with an agency that is informed by economic truths and the open, objective
demands of universitics. Change is guarantced by calling on practices aligned with

neoliberalism and individuals have the responsibility for choosing further mathematics for

themselves.

4.4 Practices of the self

By carrying out this analysis of the competing discourses within significant F'MNetwork
documents I have begun to build up answers to my questions about the discourses of
further mathematics, their relationships and how they construct choosing as a practice of
the self. Here I have focussed on the ‘official’ knowledge of the FMNetwork about the
role of further mathematics and why one should study it. I found that the overlaps,
recurrences and inter-relations in the texts did not construct one simple discourse of
further mathematics. This is not surprising: discourses are traversed by “processes and
struggles” (Foucault 1995). Instead they established as a consensus that there are two
competing knowledge structures which line up to construct quality and equity as
oppositonal, and a third, breadth-plus-depth, that resists and adapts them. T have identified
the discursive strategies that allow the FMNetwork to position itself as able to see both
perspectives and also to reconcile them, able to speak for further mathematics and to
change it. These institutional discourses and strategies are available to students as a
resource: a way of making sense of themselves in further mathematics classrooms. The

tensions and the power relations constructed in them have cffects in students’ practices.
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Moreovet, they construct further mathematics students as certain types of individual

engaged in certain practices of the self (McNay 2003).

When the 'MNctwork addresses students as part of a wider audience interested in future
employment and economic growth, it invites self-reflection and entreprencurship. When it
constructs quality as gold-standard and conformity, it represents students as aspiring to
acquire timeless knowledge with a recognised, “fungiblc”12 (Matthews and Pepper 2007,
p16) quality. As we will see in later chapters, when it describes the like-minded students
who would enjoy further mathematics, and the traditional barriers that have stopped them
doing so, it sets up ways of belonging to further mathematics or other choice-based
collectives. It also codifies strategies for inclusion and exclusion that operate not only at
an institutional level but in how individuals understand themselves. In Smith (2011) 1
traced how the different constructions of quality and equity appear in one student’s
descriptions of choosing AS-level further mathematics, then A2-level, and then higher
cducation, all in terms of finding and demonstrating an authentic sclf. Here they permeate
the following chapters in which I examine students’ talk and practices of the sclf. In
particular, there are parallels with Chapter 5 where T consider how students constructed

their participation in further mathematics in terms of time and maturity.

" . . . R _ . .
A fungible good is one where any unit of the good can be exchanged for any other without losing value.

Matthews and Pepper are referring to the status of Mathematics A-level whatever six modules are chosen.
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Chapter 5 Time and Maturity

In this chapter I turn to the ways that students use discourses of time within their accounts
of choosing and further mathematics. In the last chapter I showed how official policy
documents positioned the FMNetwork as transformative, echoing the ncoliberal
understanding that non-governmental bodies working with the private sector have a
vitality that stimulates individuals towards an educational improvement that is read as
national improvement. I also described the go/d-standard discourse that shows further
mathematics as progressing towards a ‘bright future’ inextricably framed in terms of past
decades when a higher proportion of A-level students studied further mathematics. This 1s
how history plays a role in politics and policies: past gencrations and events not only
establish the conditions in which the present comes about, they also “haunt, plaguc and

inspirit our imaginations and visions for the future”" (Brown 2001, p150).

Time featutes in any discoutse as one of the organising principles that establish truth and
subjectivity (IFoucault 1984; IFoucault 1995). It is implicit in the ways we structure
arguments, meanings and narratives, for example as coming to know something new, or
recognising something old. Even in formal mathematical discourse, time matters by its
absence: mathematical knowledge should be timeless and separate from its knower (Lirnest
1991; Morgan 1988). How we talk about time organises how we think about oursclves as a
society and as individuals (Ahmed 2008b; Butler 2008; Gurvitch 1964; Harvey 1989;
Nowotny 1994; Parkins and Craig 2006). It is not surprising then that time featured
significantly among the discourses that students used to explain their participation in
mathematics and further mathematics. It appeared in accounts of school practices, of how
students come to know, how identities are formed, and of how choices are lived. The
scope of these interrelations is enormous, but here 1 focus on the ways in which two
patticular discourses of time entered into accounts of mathematics and further
mathematics and T examine their effects in supporting patticipation or bringing tensions. 1
name these two discourses moving/ inproving and getting ahead and 1 explore how they align,
ot not, with the temporal practices demanded of the neoliberal self. Analysing the student
accounts shows that these struggles around representing time in further mathematics are
closcly associated with discourses of adolescence and maturity. Thus, before T move to

the data, I want to examine this relationship between time and adolescence to understand
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how it is constructed in relation to contemporary education, and how it contributes to
making ‘natural’ categories of gender, race and class. As I will arguc, the power relations

operating within adolescence are at work in the same way in choosing further mathematics

— and with similar effects of inclusion/exclusion.

5.1 Adolescence and maturity: becoming and being

One of the reasons that time is such a dominant discourse in accounts of choosing further
mathematics is the way that time structures adolescence. We cannot really examine
accounts of young adults without recognising that adolescence has a special role in first-
world western culture as a site for conscious self-discovery, where young people “form
symbolic moulds through which they understand themsclves and their possibilitics for the
rest of their lives" (Willis 1990, p7). The practices that make up categories of adolescence
arc almost universal in that they run through so many western discourses, touching on
family, workplaces, transgression, consumption and self-expression (Besley 2002; I'urlong
and Cartmel 2007; Peters and Besley 2007; Peters and Burbules 2004; Rose 1990, 1998).
Thete are theoretical approaches to adolescence from psychological, sociological,
philosophical and biological traditions which have all contributed to constructing
“childhood” and “youth” and thus positioning young people in educational discourses.
Amongst these, the dominant modernist construction of adolescence is in developmental
terms, as a process of working towards maturity, or coming-of-age. This falls readily into
psychological/biological theorising, but the sociological conceptualisations of youth as
relationally defined have “still often idealised and institutionalised [youth] as a deficit state

of ‘becoming’ that exists and has meaning in relation to the ‘adult’ it will ‘arrive’ to be”

(Besley 2002, p3).

The classic work on deconstructing adolescence as coming-of-age is Lesko (2001). She
examines the discourses of progress embedded in early 20™-century pedagogic reforms and
their later reverberations in the discourses of therapeutic self-discovery (or “psy-
discourses” as Rose (1996) calls them) of late 20"-century schooling. T.esko highlights the
work of the influential pedagogue G. Stanley Hall whose ideas guided early 20th-century
concerns that civilisation risked degeneracy. She traces the analogics between the
developmental view of adolescence - with its attention to emotional development, health

as a personal resource, the state as carer, securing childhood apart from adult life - and the
parallel interest in progress toward new constructions of human civilisation and

nationhood. When adolescence is viewed as development it has two reference points; it
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connects and harnesses the perceived strength of the ‘savage’ and the control of the
‘civilised man’. By doing so, it inherits all the signifiers of raced, gendered, classed
differences that inhabit this dualism (Edwards 2006; Hall 1992, 1996b; Mendick 2003,
2006, 2008; Skeggs 1997, 2004; Stinson 2010; Walkerdine 1988). Lesko argues that
adolescents have to take up positions in “border zones between the imagined end points
of adult, and child, male and female, sexual and asexual, rational and emotional, civilised
and savage, and productive and unproductive” (p50). Their ‘becoming’ is characterised by
the struggles within these dichotomies, and one of the reasons that adolescence matters is
because it is a site for contesting these wider social battles. In the developmental
temporalitics of adolescence the present must draw its meaning from the endpoints of past
and future. Education mattets because it is a symbol of progtess in a modern nation state
and becausce its technologies construct and normalise the ‘moving and improving’ of
adolescence as being trained in privileged forms of rationality, sensibilities, values and
subjectivities (Ldwards 2006). That is why adolescent hedonism is so socially threatening
(Ball, Maguire and Macrae 2000; Peters and Besley 2007): it exalts the present, so removes

the time-dependent vectors that help to separate and structure differences into social

categories.

These historical links between growing up and racialised and gendered progress mean that
adolescence functions as a technology of Whiteness and masculinity that perpetuates
colonial power relations (Fraser and Gordon 1994; Halberstam 2005; Lesko 2001). This
discourse persists because we take the technologics that reproduce it as fact rather than
cultural formulations. So for example we see it as natural to educate children in
classrooms, decoupled from their surroundings, and to organise their curriculum by age
(and, recurrently, gender (Shaw 1995) and social class (Jivaji 2011)). We shall sce that it
also persists because it reinforces the modernist episteme of progress and privileges
knowledge that controls change in the present and future. Lesko identifies the specific
temporalities that matk out adolescents: pangpticon time where adolescents are continually
being watched and measured normatively by age (for example through technologies such
as health visits, or sitting A-level modules every six months); expecfant time which holds
them in waiting, unable to act until given social permission (by rituals such as school
qualifications, matriage); and abstract adventure time in which adolescents do act but in
context-reduced simulations of life (teen 1V shows, or the biographical case studics on the
FMNetwork website). These constructions of time keep adolescents in the present but

always needing to balance their future and past. This puts pressures on them — to
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perform, to resist, to be motivated, to act out, to be fulfilled into adulthood - that are
strategically taken as psychological not social: evidence of ‘becoming’ not ‘being’. Lesko
argues that “the discourse on adolescents, like colonial discourse, omits material
conditions of existence and focuses solely on the psychological state of youth to position
the psychological traits as the logical source of the social structural inequities, or the
reasons adolescents have to be controlled” (Lesko 2001, p127). Conversely, this

‘psychological’ danger prompts schools to adopt technologies that identify the safest path

as slow, careful development-in-time.

Contemporary adolescence is thus one of the grounds in which young people are
constructed as progressing and purposeful, agentic but not yet fixed (Iesko 20015 McNay
2003). The practices by which they claim their own direction and also to be recognised as
adults are individualised versions of the contests that characterise feminist and post-
colonial identity politics (Butler 1990; Halberstam 2005; McNay 1994; Ramazanoglu and
Holland 2002). However these ‘internal’ struggles for meaning are read as evidence for an
understanding that healthy adolescence is a slow development, in which precocity (such as
underage pregnancy or very eatly attendance at university) is dangetous. Correspondingly,
authenticity is understood as a moral code that steadies and normalises the struggle for
becoming oneself (Warin and Muldoon 2009). Sociologists have also pointed out that the
transition to adulthood, compressed and standardised during the first half of the century,
has since become “stretched out and individualized” by the diffusion of adult rituals such
as leaving education, finding employment and marriage (Hayford and Furstenberg 2008,
p484). (See also Brooks and Everett 2009; I'urlong and Cartmel 2007). Lesko argues that
this diffusion values youth as distinctive even as it is being adopted by adult culture.
Moreover in this contemporary thinking, some of the temporalities associated with
adolescence, such as the “slow time” of living in the present (Parkins and Craig 2000), the
casual employment practices within leisure industrics (Ball, Maguite and Macrae 2000), ot
the “ironic impassivity” of ‘cool’ (Pountain and Robins 2000, p19) are all associated with
achieving authenticity. The authenticity constructed by these time-based disruptions
provides a new way of valuing oneself through how one subjectively expericences time
(Nowotny 1994), and challenges expectations that one will take up the existing socially-
recognised categories on offer. I can thus ask how the discourses of further mathematics
contribute to the discourses of adolescence, and how they resist them, whether their

effects construct the same, or different, patterns of inclusion and exclusion.
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This provides a framework in which to consider how students’ talk about time fits with
contemporary discourses of adolescence and identity. I am now going to move on to
describing the two discourses of time that recurred in students’ talk. In doing so I will
show how one of them, moring/ iniproring, supported the dominant developmental view of
adolescence, while the second, getting ahead, adapted it to position individuals as distinctive,
projecting them towards an endpoint of enhanced sclf-control and rationality. I argue that
choosing further mathematics is a practice of the sclf that can be productive in resisting
and adapting the discourse of slow, staged, deficit ‘becoming’, but in the end it fails to
position students as adults. In particular they cannot escape the prescriptive power of
examinations, a theme which recurs throughout my analysis. Students who struggle to
maintain their participation in further mathematics mount a defence against it that

emphasises their practically-demonstrated maturity in contrast to its illusory promise.

5.2 Moving/improving

Modernity is not only premised on the notion of emergence from darker times and places, it

is also structured wethin by a notion of continual progress. (Brown 2001, p6, original

emphasis)
The first sense of time that I want to examine is time as continual movement and
improvement. Time does move on, and we can hardly discern it otherwise, but modernity
produces a heightened discourse of progress in economics, social justice and in
subjectivity. This obscures the effects and the subtleties of other time discourses, that are
reproduced but simultaneously challenged. In our economic lives, time-moving-on is the
“naturalised” background against which we measure both the steady joutneys of ‘Fordist’
modernity with its schedules for work and consumption, and also the accclerated, time-
and space-compressing volatility of contemporary global capitalism (Harvey 1989).
Similarly, a sense of stable progress from past to future underlies the familiar temporalities
of Western bourgeois reproduction associated with family, longevity, inheritance and
risk/safety (Halberstam 2005). Lven the choices of the individual are understood to rely
upon an account of increasing freedoms associated with a hegemonic culture of neoliberal
modernity:

When policy makers discuss modernity or secularism they are indexing a particular link

between temporal progress and a conception of freedom - a link that has been developed in

time and involves some coercive practices in its formation. (Butler 2008, po)
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All these authors note the coercive practices produced by this sense of time. As with
adolescence, the developmental discourse of Western liberalism and modernity constructs
dissenting voices as backward, natural, constrained and unprivileged. So, for example,
Halberstram’s (2005) examines the academic and media responses to the life and murder
of the transsexual man, Brandon Teena, and shows how they not only produce an identity

for Teena as a disruptor of normative gender and adolescent temporalities but also one for

small-town America as naturally intolerant and unchangeable.

Injunctions to choose freely are ways in which discourses of progress become practices of
the self, as are the subsequent normative technologies that ‘name’ the outcomes of these
choices as what one ‘does’ or ‘is™ teaching/ teacher, mathematics/ mathematician (Brown
2001; Foucault 1990, 19914). Individuals use them (and are used by them) to position
themselves through choices that inscribe personal “life-trajectories” (Ball, Maguire and
Macrae 2000). These choices reflect the ways they judge and evaluate themselves and
others as inhabitants, consumers, or “colonisers” of time (Giddens 1991). Modernist
progress produces time as a perishable resource or commodity: we have to spend it or
waste it, expressing our selves through these decisions. Its discourses emphasise an
imminent future and set the “general existential dimension of the contemporary social
world” (ibid, p3) as managing the opportunities and dangers in risk. This requires a
response of looking ahead through planning, and looking back through narration and

reflexivity. As Rose (1999, p87) says,

[Individuals] must interpret their past and dream their future as outcomes of choices made

or choices still to make. Their choices are, in turn, scen as realizatons of the attributes of

the choosing person - expressions of personality - and reflect back on the person who has

made them.
This does not mean that dissent does not happen. On the contrary, Nowotny (1994)
identifies “uchronias” (such as ‘having all the time in the world’ or ‘overcoming time?) as
the apparently subversive fantasies that are current in modernist discourse. She shows how
wanting to expetience time differently, i.e. taking part in these resistances, is a practice that
inscribes subjectivity as agentic. The neoliberal self has to control time for its own
purposes which means managing time by choice (¢.g. downshifting) and not by constraint
(losing overtime). The differential temporalities that subjects experience can either signify

individuality, and perhaps economic success, or, very easily, abject failure (Parkins and
Craig 2000).

107



This close relationship between accounts of choosing, futurity and progress was evident
throughout the students’ talk but particularly strong in the year 12 interviews when I asked
how they had chosen their A-level subjects. At that stage, with only a few early module
results and before entering on the technologies of UCAS, students could still position
themsclves in expectant time, waiting to make final decisions about university courscs, ot
abstract adventure time, free to follow any trajectory into the future. In these cases, the way
they talked about their ‘choices’ corresponded, as Rose and Nowotny suggest, to their sclf-

positioning as agentic, and both were concerned with how they could move/improve their

future selves.

I have included ten students in this chapter (sce Table 5.1 and Appendix 1 for biographical
details). In most cases there were other students who used discourses similarly, and 1
chosc between them on the basis of cffective communication. Broadly, I use Clive, Steve
and 007’s accounts to consider how the discussion of reasons positioned students as
aspirational future-makers concerned with the practices of a meritocratic education system.
I usc excerpts from Joe and Paul to show how students were positioned as securing
individual progress through mathematics, and from Chatlotte, Simon, and Sukina to show
how this progress was articulated differently as ‘getting ahcad’ through further
mathematics. Finally AgentX and Tom most powerfully articulated a resistance that
positions further mathematics as precocious, and used their sclf-exclusion as evidence that
they had already achieved realistic maturity. As we shall sce these positions are complex;

they interact and define each other; so that no discourses can be completely unravelled and

separated from each other.

Site AS Further Maths A2 Further Maths
Capital Joe, Sukina, 007 -

Grants AgentX, Tom, Simon

Moorden Clive, Steve Charlotte, Paul

Table 5-1  The sites and participation levels of students in Chapter 5

5.2.1 The rationality of looking to the future

In year 12 only one student had a firm plan for a future after leaving school (Simon, work
in I'T). Many had a range of aspirations, more or less ambitious, but most described their

A-level choices in terms of progress to an unspecified future. For example, Clive asked
himself:
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Well, would they be helpful to me in the future? Would they look good on my application

forms? Cos I don’t want to do subjects well like - not being harsh - but subjects that aren’t

as well thought of like, so easier ones.
Clive is focussed on the technologics of ‘becoming’. The subjects he chooses are oriented
to the future but are not in themsclves the future. What he does forescee is a continuing
process of being scrutinised, part of the panopticon time associated with adolescence. Within
this process he felt able to position himself strongly as knowledgeable about the relevant
technologies of “my application forms” and social judgements of subject difficulty. Clive
was a White middle-class' student, confident in using the informed advice gained from
school and family (cultural capital, cf Bourdieu 2004) to help him pick the right university
course: one where “at the end of it you have got a job sct in stone, ready for you”. He
gains information from family about business and education that he sces as pinning down
his niche in the economic wortld. Clive uses the discourse of risk but he positions himsclf
according to the modern norm as controlling his future, ensuring that moving on is

cquivalent to improving until he comes-of-age by inheriting ‘success’.

In contrast, Steve had a clear goal that he wanted to work for himself and had chosen a
range of appropriate courses such as Business, Law, Iiconomics and Young Linterprise.
Steve was a White working-class student whose mother and brother both studied
accountancy. Unlike his friend Clive, he was concerned about the relationships between

his present choices and his imagined future, and was trying to create the context in which

this abstract adventure could be realised:

What I actually want to do in the furure is own my own business but then I am just thinking

of a way that you can actually get to that.
In year 12 Steve questioned whether A-level choices led on to his career, and in year 13
whether he was suited for university. He resisted the expectant time of sixth-form study,
wondering whether its endpoint matched his vision of self-sufficient, hands-on adulthood.
However he continued to represent his personal progress as depending on achieving well
in school examinations: “cos for the future, so you want to do your best, to do what you
want”. He explains this as a common-sense matter of economics: you need money to own
a business, and qualifications to earn money. Passing examinations is thus construed as
one of the normative technologies that sixth forms use to produce a sense of staged

progress, that extends beyond the personal to institutional and economic rationalitics.

13 See Appendix 1 for how I defined social class.
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Both Clive and Steve positioned their choices as rational and directed to the future. They
show no doubt that some choices are the best or most “helpful” ones; it is 2 matter of
locating them once you “actually” leave abstract adventure time. For Clive the
responsibility of the choices is his own but he makes them by consulting others’
judgements, and these ate presented as inherited codes he has access to. Steve not only
takes responsibility for choosing rationally but positions himself as somchow having to
close the gap between educational success and his personal goals. Like other working—
class students, he recognises the educational practices that are necessaty for material
success (Reay 2004), but also sces that in following them he risks alienation from his
dream of being “hands-on” and subordination if he does not pursue them whole-
heartedly. The different positions they take with regard to ‘closing the gaps’ within
educational adolescent time-scales exemplify the different costs and dis/identifications
required when students of different classes articulate similar discourses of social and

personal mobility (Archer and Leathwood 2003; Leathwood and Read 2009; Reay, David
and Ball 2005; Skeggs 1997, 2004).

One possible way of making this balance is to present oneself as having characteristics
desirable in both school and work. In year 12 Steve uses mathematics as a context for

positioning himself as persistent, able to concentrate (in the present) and compelled

towards eventual success:

Once I get started, if I can’t actually work it out then 'l keep on going till I've worked it

out. So I often can’t actually stop until I've worked it out, cos it annoys me that you don’t

actually know the answer. So you can carry on with it.
He cites his mother’s view that pushing yourself is more important than examinations:
“She never believes that they’re actually like set in stone so she only really looks at the
effort that ’'m putting in”. However this changes by year 13, when in an email Steve looks
back and describes A-level Mathematics and Further Maths differently: “I could try really
hard and do loads of work and yet sometimes I still just didn’t understand some patts of
it”. Time was no longer a means for him to demonstrate persistence. Instead he
positioned 1t as a scarce resource in calculations for the future: “in terms of maths
everyone is having to decide whether the amount of work involved is necessary and
worthwhile for them”. When he found that mathematics was not necessary fot his
preferred university course, he decided that the time “to achieve an average grade would
be better spent on another subject to make that a high grade”. Steve produces himself as

compelled to succeed, and this is supported by his mother, teacher and friends. He
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participates in the pedagogically desirable practices of persistence and working to change
and invest in himself However this accomplished joint production was not strong cnough

to outweigh the competing practices of spending time wisely according to the technology

of examinations.

These two examples show how subject choices are not simply influenced by aspirations
for the future but framed in terms of normative technologies of choosing/ applying and
becoming. These technologies produce few tensions for Clive who treats them as an
excrcise of inherited social capital (Bourdicu 2004), not requiring any change in himsclf.
Steve’s attempt to shape himself for an entrepreneurial future, although ncoliberal in its
intent, is not sustainable. Reay (Reay 2004; Reay, David and Ball 2005) explains how
school discourse facilitates sclf-discovery but makes radical transformation difficult. These
are classed patterns that apply not only to schooling but work. They are similar to Brown
ct al’s (2004) ‘player’ and ‘purist’ discourses of contemporary graduate recruitment, the
first concerned with positioning oneself against others, the second concerned with
achieving meritocratic worth and the ‘right fit’ between self and job. The recent middle-
class push for ‘marketisation’ over meritocracy in selection (Brown, Hesketh and Williams
2003) legitimises the use of social capital, including practices of the self, as assets in

credential competitions (Ball 2001; Ball and Vincent 2007).

Across my participants, nearly all students suggested that there were other goals than top
examination grades, but middle-class students like Clive were more likely to actually
deviate from that pursuit, citing compensatory benefits such as ‘hard’ subjects and
personal drive that they were sure would be valued by universitics and employers. Steve’s
aspirations are framed in a working-class background and require him to rely more on
himself (Reay 2004). There are no school technologies of time that support his version of
the ‘self-made man’ in becoming: he is still a child or already an adult (perhaps both, and
always a ‘he’). So in describing his experience of choosing subjects, Steve struggles to be
an authentic, developing adolescent. He falls back on examination results as the legtmate

way of knowing ‘who he is” in school discourse, and spends his time in a way that shows

him acting to improve.

For some students, the discourse of modernity helped situate them within a universally
recognised context of global and social progress. 007 is 2 British-Filipino whose parents

had moved to England to work in the NHS. He had thought about working in medicine
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or engineering and gave a classic modernist response when asked about his carecr choice,

one that controls risk and purpose:
Cathy What do you think is most important to you in choosing a carcer?

007  Job security and it’s useful. 1t's useful in the world, because engineering stuff help us

build...™* help us progress in the future. For example, stecl enginecring is cars. Constructing

buildings. And medicine because you help people get better.
Utility is associated with modernity and stability so choosing a ‘useful” job may be 007’s
defence against the anxiety of insecurity. He has none of the trust in his social and cultural
capital that Clive shows, nor Steve’s reliance on being known as a hard-worker. 1 suggest
that technological utility is also associated here with progress towards increasing freedoms
and wealth. One of the jobs 007 considers is to be a doctor, a choice that continues and
improves on — builds on - what his patents wete able to achieve. However, as for many
working-class urban youth (Archer, Hollingworth and Mendick 2010), medicine has the
status of a dream job that he may well not attain (he is retaking year 12) so he has other
options: “if I don’t do medicine I’d like to do something mathematically related to
medicine, and engineering seems like a good prospect”. It may be an idiosyncratic figure
of speech, but in the context of this exchange the “mathematical” relationship between
engineering and medicine arguably stands in for all the individual benefits of security and
status he hopes to gain from modernity. For 007 the discourse of modernity links his
parents’ progress to his own, maybe better, prospects and ensures that mathematics is an

inheritance not just a useful individual tool (Nixon 2006; Walkerdine 1988).

I have chosen these excerpts to show the dominance of the discourse of
moving/improving in students’ talk about choosing subjects. Despite their similaritics in
the way that students cast their choices as guiding trajectorics, there are differences that
relate to aspirations, cultural backgrounds and how this discourse of modernity constructs
gender, class and ethnicity (Atkinson 20072; Ball 2010; Ball, Maguire and Macrae 2000;
Devadson 2006; Furlong and Cartmel 2007, Reay, David and Ball 2005; Skeggs 1997). In
Steve’s case [ have also shown the failure of his attempts to produce an identity that
experienced time and mathematics in a way that allied him with persistence in the present
rather than speculating for the future. Although he initially rejected the power of school

to affect his future in sclf-employment, he is compelled to take up a different rclationship

“Tuse ... in the transcripts to indicate that a phrase tails off, apparently unfinished.
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with time by the powerful economy of examinations. In the next section I look more
closely at how mathematics has a particular role in framing individuals as steadily

progressing and how further mathematics troubled this association and thus disrupted

students’ use of mathematics to secure their futures.

5.2.2 Are mathematics and further mathematics safe?

The data I introduce next came from the task of selecting three adjectives that applied to
mathematics and three that did not, repeated for further mathematics. Figure 5.1 shows
the twelve adjectives in word-clouds so that their relative size indicates the frequency of
selection (by 21 students, see appendix 4.6 for details, colour irrelevant). The images show
that mathematics was considered safe, straight and hopeful while further mathematics was
empbhatically neither safz nor straight but instead zew and (mote) hopeful. (It is also notable
that talkative was regulatly chosen in all the response categories. My observations and the

students’ explanations suggested that this choice matched their classroom practices, as 1

discuss in the next chapter.)

Mathematics is ... Mathematics is not ...

straight pamful

NEW punig o cioudy greeF Ud
fluid™, e
mkativeéafe &‘2"* e “m

" safe

Further mathematics is ... | Further mathematics is not ...

o talkative,
h ope u|,,,m,,pamful straight

cloudyNew SalC- alg=n".

Figure 5-1  Twelve adjectives selected by students with size indicating frequency

All four adjectives that change between mathematics and further mathematics convey a

sense of time moving on: straight and safe give a sense of endurance and longevity, while

new and hopeful suggest speculation. Harvey (1989) offers a useful deconstruction of the
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multiple senses of time entwined in discourses of modernity and considers how money,
time and space function as “interlocking sources of social power” (1989, p227). He
extends a typology originally developed by Gurvitch (1964), characterising eight senses of
time: enduring, cyclical, in advance of itsclf, deceptive, crratic, retarded, explosive, and
alternating. I recognised three in this context of further mathematics. Here, straight and
safe fit into enduring time: found in the social formations of families, traditional education
and inheritance, and marked by easily quantifiable progress from past to present and
future. The practices of mathematics that produce mathematical ability as innate (Mendick
2008; Solomon 2007a) and those that confer entitlement all contribute to this sense of
natural (heterosexual) longevity. Recall, for example, the promotional materials in Chapter

4 where policy-makers ally themselves with STEEM experts to enlist the next generation as

leading Britain’s future.

New and hopeful fit into time in adpance of itself (also described as “pressing forward”). This is
the sense of time found in speculative capitalism, where the future triumphs over the
present. Mathematics underpins the language of market economics: it offers control and a
co-opted sensc of security to this sense of time as venture, and in return it can draw on the
social goods of optimism and wealth (Woodrow 2003). The FMNetwork circulates this

power when it positions itself as a transformative national project.

We also saw in Chapter 4 how the “gold-standard” discourse looked both forward and
back. This fits with a sense of ¢ylical time, bringing together past, present and future.
Gurvitch associates this discourse with social formations that promote natural or mystical
beliefs. When the cyclical sense of time is invoked, mathematics becomes totemic: for
those involved in mathematics time can offer future improvements without losing the
past. This assurance may underpin the consensus among these students that ‘mathematics
is not ...” repelling ot painful. In year 12 Steve was one of several who gave the same
explanation for picking these words: faced with piles of homework, mathematics was the
subject he chose to do first. He used mathematics to reduce his anxieties about getting on,

although as we saw by year 13 he calculated that its rewards were not sufficient to justify

spending that time.

I asked the students to talk through the adjectives they chose, and their responses show
how these discourses move from social to personal. For example, Joe is a White working-

class student from Capital, only the second in his extended family to go to university. He

gives a typical explanation that mathematics is sufe because it ensures progress:
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Safe, because if you do maths it is the subject where you know you can get something out of
it at the end of the day. You know you are guaranteed to go somewhere. Like you go, you
apply for a job, if you studied maths at university you have, like, you’re certified maths. 1
don't know it's probably, T think it would be anyway, if you've got like at least like a B or

above you know in maths, they are going to look at you and think like you know, he has got
something there.
Like Clive, Joe is aware that others will be scrutinising him in the future. Unlike Chive,
who confidently owns the technologies that will produce his identity (talking about “my”
forms), Joe expresses his security least strongly in his knowledge of the grades “they”

want, and most strongly when he disappears into the subject — claiming “you’re certified

15

maths””. Joe positions mathematics as having this totemic function of guaranteeing

improvement, and he identifies with mathematics when he needs to associate that progress
with himself. He strengthens the guarantee when he also describes mathematics as flivid:
because like when you learn one thing it goes on to another all the time. You are always
progressing slightly. It gets harder as you go on through, yes.
Here the continuity of past going to present and future is emphasised, producing a sense
of enduring time that suggests quantifiability, dependability and inheritance, but also of
¢yclical time in the ebb and flow of his repeated statements. ‘There are echoes of the
discourse of slow expectant development in “you are always progressing slightly”, and in
looking ahead to the endpoint of “hard” adulthood. This combination of linearity and
repetition, and the ambiguity over who/what is progressing — you or/and mathematics —
also appeared when students described mathematics as struight:

Straight because sort of the way the course runs, you sort of run straight through it and each

bit will use everything you've used before so you have to sort of you know, straight through

it. (Paul)
Here again the repetition conveys both enduring and ¢yclical senses of time, with “cach bit”
in the future/present revisiting or (in Brown’s (2001) terminology) inspirited by
“everything youw've used before” in the present/past. These metaphors of progress in
mathematics have been noted before (for example, Gerofsky 1997) and scen to be relevant
in students’ choice making. Mendick (2006) shows students borrowing from the

discourses of mathematics as hard and rational masculinity to prove something about

> Although Joe’s transcript allows a reading of ownership, “you have [like] your fcertified] maths”, the audio

suggests that “like” interrupts the phrase, which starts again from “you’re” with the stress on “certified”
) g ’
inferring identification.
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themselves. Here they produce their experiences of mathematics as steadily improving

and borrow them to secute their own futures.

I have tried to unpick how different senses of time combine to position mathematics as
offering safe progress, but students themselves summarised this concisely in the reason
they gave for choosing both further mathematics and mathematics — that they had always
been good at it, that their ability, once gained, was timeless. When 1 asked them if they
had any memorics ot images of themselves doing mathematics, many gave examples in

which parents, especially fathers, engaged them in mathematics, so that mathematics was

indeed an inheritance that endutres.

We can see this with Joe who, as we saw above, saw mathematics as a guarantee of safe
progress in the future. His account of choosing mathematics relies on a forward-looking
strategy to position him as taking on the responsibilities and freedoms that his family have

given him. He couples this with a strategy of looking back, and suggests that his choice of

mathematics was partly handed down by his dad:

Joe Yeah so it's like my whole family have got expectations of me. They don't force
me or tell me to go into this or that. They just take it. I think they know that I will make
the best decision for myself. The only thing I can say is that my dad, he was really good at
maths you know. Iven when I was young he used to do maths with me, and he actually
made me quite competitive, I feel, in that sense....

Cathy  Yes.

Joe which was... quite a good thing to be honest. Like when you compare with, it

makes you work a bit harder. You don't like other people doing a lot better than you and
stuff.

Cathy  So does he do maths in his job?

Joe No not at the moment no. He was just naturally good at it

Here Joe positions his father as passing on mathematics practices that produce Joc as
competitive and aspirational. These continue in Joc as he makes his own decisions, and
the hand-over is more complete because Joe’s father now lives in a hostel because of
deteriorating mental health. He acknowledges his mother as a strong presence concerned
with “maintenance”, that is the concerns of the present, but distances het from his school

WOI,'kZ

Cathy  And how about your mum? Is she interested in maths? Or not at all?

Joe My mum is intetested, obsessed with herself and the house you know. It's like

maintenance. My mum is very maintenance. She cares about me and my education a lot,
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yeah. But when it comes to ... like I could never ask my mum anything about my work. My

mum would go ‘T just can't help you, Joe. I really can't help you’.

Later Joe returns to doing mathematics calculations for his dad as being the source of his
good feelings about mathematics: “I remember we used to ask for more as well. Tused to
go up to him and say ‘Dad can you give me some mote questions?””. These memorics
position Joe within the family but also as agentic. Mathematics is inherited and it prepares
him for the challenges of adulthood. This looking both ways associates mathematics with
the expectant time of adolescence: it progresses without arriving. It keeps his father as a

daily presence in his life even though he is not in the family home.

007 also tesponded to my question about any memories of strong images of working on

mathematics in the past in terms of his father:

Well, my dad teaching me... Like my dad, yeah, he was trying to teach me long division
when I was ten years old, I think. Yeah, ten years old and he was trying to teach himsclf

first before he could teach me. And then he taught me and then T just couldn’t get it at all,

the way he taught me.

Like 007s career choices, this account again positions his education as a shared family

project with the aim of progressing beyond his parents. Although family time is taken to
be pleasurable, this memory was also painful because 007 did not ‘get’ long division at the

time, though he jokes that he eventually learnt it at A-level.

Another example relating mathematics, progress and family comes from Michacl (cf
Chapter 8). Both Michael and his sister do mathematics “for” their father who “has a

passion” for mathematics and politics that Michael attributes to the discontinuities

experienced in migration:

Michael He migrated over from Vietnam and ever since then he has just been reviewing
maths with me and he has been teaching me since a young age. 1 have learned quite a lot
from him, yes.

Cathy  So did he do his further education in maths?
Michael Tam not quite sure. I mean he has got, he knows a lot of maths and everything
past A-level but he hasn't got the qualifications for it, that's why. So yeah, he is a bus driver

right now and. But he knows quite a lot. But he hasn't got no qualifications for teaching.

He uses that time to teach me when we are at home.
Cathy  Thatis fantastic. And your mum, is she interested in maths?

Michael Not really, no. I mean she knows a bit but no, she doesn't take an interest in
maths.

Cathy  And have you got any brothers and sisters?
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Mchael yes I have got a younger sister. And she is quite keen on maths as well, for my dad
obviously.
Although there are disturbances in these stories, the common thread is that mathematics,
and mathematics ability, endure and improve from childhood to adulthood, and from
patent (usually father) to child. This dependability of mathematics is also significant in the

next chapter as it plays a role in students’ strategies for balancing wotk and happiness.

Since students gave ability as a reason for doing both further mathematics and
mathematics, they might have expected that learning further mathematics would provide
similar opportunities to demonstrate personal progress and inherited choice. In the next

section T show that instead it produced rather different senses of time, which explains why

it was considered neither safe nor straight.

5.2.8 The possibilities of further mathematics

As we saw in Figure 5.1, students’ sense of time as personal/mathematical progress was
disrupted in further mathematics. Joe again exemplifies the common responses,
describing further mathematics as clondy, new and bopeful and not safe, straight or fluid.

Hopeful: because like when I started it T was I hoped that T would do good in it. T knew it

was going to be difficult. In fact it's probably the most difficult subject that you can pick up

at A-level I think. Yes and I was hopeful that T would do well. (Joe)
This hopefulness was directed mainly towards assessed work. Iike many of the students
who gave up, Joe said he “felt good” about the questions in his first AS Iurther Maths
module but when the results came he found he did not “have a great grade”. He describes
this disconnection between present experience and future outcomes as “strange” and
“tough”, and it is this deceptive, unpredictable quality that he links to giving up further
mathematics, rather than its difficulty. In fact, as in this excerpt, Joe consistently
construed difficulty as a reason for choosing further mathematics. ven Charlotte, one of

the highest achieving mathematics students, echoed the uncertainty of further mathematics

in homework as well as examinations;

It is more hopeful. Probably the one that I was always a bit uncertain. So I was more

hopeful that T will understand. T usually just hope for the best when 1 do questions, because
Ilike, in Further Maths I find it difficult to know if T have got it right or wrong. So it is

more just might write it down and hope for the best.

The progress and predictability experienced when working through mathematics questions

is absent, and this lack is what she (at least temporarily) finds “difficult”. “Hopeful” was
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thus a way of talking about further mathematics that positioned students flexibly. There 1s
a risk that their progress might not be ensured by further mathematics. By hoping, they
could be seen as confident to take the risk, or as not fully responsible because they are
naturally unable to control risks, or as sensibly never entircly committed to an uncertain
journey. It was not simply the case that students who continued found further
mathematics predictable, and those who did not find it predictable gave up; all students
struggled with the tensions of hope. The practices of further mathematics resisted the
discourse of safe, dependable progress that they used to characterise mathematics.

Whether the students gave up or continued, this resistance was complex with both

precarious and productive possibilitics.

5.8 Doing extra and getting ahead

The tensions in further mathematics bring me to the second discourse used by students:
getting abead. As we saw above, Gurvitch’s sense of fiwe in adpance of itselfis associated with
speculation and risk, using the present to compete for the rewards of the future. Targued
above that when students said they chose further mathematics because they were good at
it, they drew on senses of enduring ot ¢yclical time that conferred natural rewards. There
wete two more reasons they commonly gave for their choice: further mathematics is an
‘extra’, and further mathematics gets you ‘ahead’. Both these make use of the sense of

getting abead, and they show how the ‘hope-full’ challenge from further mathematics can

function productively.

Doing extra positions students as consuming time in a way employers will like. It indicates
the value of activities that run alongside what is scen as normal progress. Doing extra is
not a guarantec in the way that straight mathematics is, rather it concetns appearance and

impressions, “looking”, “sounding” and “wanting”:

And it sounded good, and they said at the interview that it was a very respected subject to
do, because it's sort of extra on top, it showed you're doing more, and employers like it
appatently. [..] T always like to do that sort of thing becausc it helps you along. Employers
think ‘Oh they tried extra so they can do the extra bit, good’, again looks as though as

though you're doing extra. And universities should, hope, will think that as well. That's
why I do them. (Clive)

To start with I did it because it was an extra A-level and I thought it would look good, to be
honest. (Charlotte)

Because it’s an extra one, people who have picked it actually want to be doing it. (Steve)
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As with ‘hopeful’, further mathematics being ‘extra’ was used flexibly, both to justify
choice and also as a reason not to worry about achievement. Many students are very clear
that they shou/d try to do extra, positioning it as a practice of the self compatible with self-
entreprencurism. This does not mean that doing extra is necessarily about standing alone,
instead it can indicate belonging to a group. Steve’s people who “actually want to be doing
it” are a powerful group of students because their participation has the effect of sustaining
after-school F'MNetwork provision. Clive’s comments, too, stress visibility and continuity,

and position him as accessing shared rather than csoteric knowledge.

‘Getting ahead’ has a similar purpose of distinguishing oneself, but here further
mathematics is constructed as accelerating the normal linear progress of mathematics.
Many students had heard from family, friends or teachers that further mathematics
resembled university work. Studying it positions students in the present as “one step

above everyone else”. Morcover, they can use this advantageous knowledge to secure a

“head start” and project themselves into the future.

If I've already learned it now it's obviously gonna help me in university. So that's why 1
think it's a really important subject because it's quite closely related to what Pm intending to

do at university. (Simon)

At university they go straight into stuff... They go straight into the university stuff, they
don't give you... They don't teach you the in-between stuff. Tam glad 1 do Further Maths

because that way I've kind of got a head start to students who aren't doing Further Maths.

(Sukina)
These two comments, from students who chose to continue further mathematics, show
the rationality and the pleasure in this reasoning. Doing extra and getting ahead accelerate
the staged progress of mathematics, and move students more quickly towards the next

stage of university. Another continuing student, Paul, explains how this changes his

relationship with risk:

sometimes like with Further Maths, not knowing and not being too safe, it makes it more
interesting and challenging but sometimes with things like psychology it can be frustrating,
Paul makes an important distinction between the “not knowing” that is interesting and
that which is frustrating, thereby setting up a dualism between autonomy and constraint.
This relies on the existence of the underlying sense of progress in mathematics. We can

see the contrast between his description (p 113) that mathematics “runs straight” but

psychology lacks inherent and personal direction:
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I'm not sute it's doing much in the way of like other skills and thinking about things too

much. T guess it does a little bit but most of it is common sense, all about the exam

technique and actual just sitting there and learning the studies.
These connections and contrasts suggest that the discourse of getfing ahead builds on the
discourse of moving/ improving and the neoliberal focus on employability and transferable
skills (Hesketh 2003). It distinguishes students who promote themsclves by adapting and
escalating the temporalities of staged adolescence. The unusual practices of the
FMNetwork are cited in support of this disruption: it is out of school, you can email
tutors, you learn “quicker” than in normal mathematics, “it is up to you just to know” how

to behave. These are all ways in which further mathematics projects students towards

adulthood.

In the last two sections of this chapter I examine first how the discourse of “getting

ahead” is challenged by students on the grounds of inauthenticity, and then how it can be

used productively.

5.3.1 Bright lights and maturity

The discourse of doing further mathematics as getting ahead was valued by all the students,
including those who had not chosen it. It also raised the strongest opposition, when
students who had chosen to drop further mathematics questioned the maturity of those
who had continued. They presented the getting abead argument as illusory, an untealistic
view of what can be achieved. In this excerpt from year 13, Tom and AgentX looked back

at further mathematics and contested the discourses that led to their original choice:

AgentX  Tkind of thought about it as kind of bright light syndrome. You hear about

Further Maths and you ... You know, I heard it from somewhere that it was nearly degree

level mathematics.
Tom It's because it's worth more.

AgentX  Is whatTheard. SoT thought to myself ‘oh that'll be good’, you know

universities would like that,

Tom That's the lure of that. People that are doing any sort of standard A-levels
almost, it's like some sort of... Maths, Chemistry, Physics is 2 common one, Further Maths is

. " . )
something that's... something that's more, that's extra. 1 mean the other things are
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something like D of E'¢ and stuff, you want as much as possible to distinguish you from

other people. So Further Maths being worth more and being widely considered the hardest

A level, by doing that you're showing that you're ambitious and that, you're sort of the top

level of student. So that's why a lot of ... Well 1 know that's why I chose it.
Tom and AgentX aspired to careers in the engineering/computing industties, similar to
the kind of work their fathers do (Jimenez and Walkerdine 2011; Osgood, Francis and
Archer 2006). After AS-level results they had decided to concentrate on their “core”
subjects and not to continue Further Maths. Tom describes the “lure” of further
mathematics as still present, still “being” there, but goes on to construct his choice to drop
it as understanding his own limitations and “sacrific[ing] one thing to be better at other
things”. To do so he opposes the pragmatic (work he does sce the point of) to the
theoretical (further mathematics topics such as complex numbers). This is lined up with
the temporal frame of aiming for realistic grades now rather than possible superiority in
the future. Thirdly, as we saw carlier, steadiness allies mathematics with the certainties of
modern progress. Here this purposeful slowing down is associated with authenticity and
opposed to the ‘getting ahead’ and illusion of further mathematics. Tom and AgentX both
articulate giving up further mathematics within the neoliberal practice of finding their

authentic selves (Francis, Skelton and Read 2009; awler 1999; Reay 2004; Skeggs 2004).

Together, these oppositions construct a dualism similar to the gendered and classed
dualisms between the natural child and the civilised adult, or between carning and learning
found in the talk of urban working-class 16-year olds (Archer, Hollingworth and Mendick
2010). Within these discourses, ‘core’ subjects including mathematics are aligned with
practicality, masculinity, authenticity and steadily becoming adult; while further
mathematics with theory, illusion and precocity. There is one mismatch in these
oppositions: usually, when the academic is opposed to the practical it is feminised.
Further mathematics could equally be feminised by this discourse of “lure” and “bright
lights” but, in the end, it is still mathematics, and so 'Tom returns to the language of
“hard”, “ambitious” and “worth more”. Tom and AgentX do rchearse some ways in
which mathematics and further mathematics are different but T suggest they cannot
successfully challenge from within mathematics without undermining their own position

of authentic masculinity (Davies 1989 | 2004; Francis, Skelton and Read 2009; Halberstam

1% Duke of Edinburgh: a scheme that organises and makes awards for extra-curricular activitics such as

volunteering, physical activity, learning new skills, and outdoor expeditions.
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2005). The apparently impervious masculinity of further mathematics turns their

opposition into ascribing illusion predominantly to immaturity.

AgentX and Tom are attached to maturity and this is evident in the way that they

showcase their use of school planners, targets and deadlines to demonstrate that they are

becoming independent, disciplined and mature:

Obviously as you grow up you become more mature. You appreciate what you've gotta do.

So I think that's vitally important that you know, you understand the work you've gotta do.

I suppose disciplined as well really. You ... as well as being set deadlines in your job, or sct

deadlines in your course, you need to set yourself your own deadlines, give yourself goals.
They contrast these attitudes with those of their friends who have continued struggling
with further mathematics. Agent X also contrasts it with the precocious demands of the
FMNetwork for independent learning: “really we shouldn't have been made to do that
anyway, should we, at this age? We're still in A-levels”. Whereas ‘becoming” mature is
desirable, precocious claims to ‘get ahead’ are inauthentic, taking them away from their
age-based sclves. Although they agree that further mathematics is “the hardest A-level”,
they dismiss their friends’ lower grades in it as proof that they are “immature” and “lazy”,
allowing the examinations to speak more strongly about the persons than the subject-
choice. This construction reproduces a discourse in which the lure of further mathematics
is only permitted to the young or the clever, and they also contest that distinction. Using
the metaphor “bright lights” suggests that cleverness may in fact be a sclf-deceiving
performance that is as naive and unrealistic as celebrity or the entertainment industry (an
allusion supported by Tom’s reference to “the lure of” the subject). Itis used as a
forgivable excuse for the young but not for one’s peers or onesclf.

There's a lad T worked with who's in Year 12, and he's doing Further Maths, exactly like 1

was when I started it. T think he's cleverer than me, or than T was in Year 12. But he's not. ..

And he tells me. He's got that look in his face, he says ‘Oh I'm doing really good; I'm doing

Further Maths’. So I think he's kind of got hit by bright lights as well if you like. But 1 think

he'll be alright at it because he's quite clever.
I have given these extensive examples of Tom and Agent X’s judgements because they
illustrate how time-related discourses of mathematics as ‘safe’, ‘straight’, and further

: S P . . . .

mathematics as ‘doing extra’ and ‘getting ahead’ strengthen each other but also inspire
oppositions and resistance. These tensions have to be revisited in one’s own neoliberal
identity project if one considers leaving the subject. AgentX’s and Tom’s talk shows how

negotiating these tensions involves practices of the sclf that construct maturity alongside
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gender and class (Archer and Leathwood 2003; Curric, Kelly and Pomerantz 2006; Skeggs
1997; Swan 2005). As with adolescence, doing further mathematics gains meaning in
relation to its end points, so that student claims of being advanced are precarious, and can
change rapidly into a lack of control signified by/as immaturity. This has strong cffects
for many students (like Tom, AgentX or Steve) who used mathematical claims to position
themselves as practical, progressive future earners, and found instead that further
mathematics positioned them as over-civilised, over-accelerated learners, distanced from

their “authentic” selves (I'rancis, Skelton and Read 2009; Jackson 2006a).

5.3.2 Further mathematics as precocious/immature

As we saw earlier the getting abead discourse positioned further mathematics students as
accclerated in their maturity and drew evidence from the independent learning practices of
the FMNetwork. Maturity was seen both as being prepared to do a lot of work outside
school and as accepting realistic goals for what they could achieve. When further
mathematics students were judged within the context of mathematics, this accelerated
maturity showed them as successful. My analysis of AgentX and Tom’ s identity work,
above, showed a resistance that retained maturity and rationality for mathematics but used
the discourse of dangerous precocity to associate further mathematics with illusion. This
interpretation was supported by other students and by the wider discourse of adolescence.
In their comments about each others’ choices , the most successful students were
described, and described themsclves, as missing the “play” appropriate to their age, no
longer having a social life or appropriate adolescent interests in sport and television. ‘This
certainly revisits some of the ‘born mathematician® discourses current in schools and s
consistent with social representations of mathematicians (Mendick, Moreau and Epstein
2007). For the most part however, this disruption of time was represented not as natural
but as a decision: a loss to be regretted rather than an incapacity to value anything outside
mathematics. It signified students’ heightened attention to the future and the rewards of
progress more than a desire to appropriate the social incompetence and isolated heroism
of ‘geck chic’ (Mendick 2006). In Chapter 7 I follow three students who use the
separation produced by altered temporalities and others’ reactions (as well as other

discourses of further mathematics) to position themselves as individuals who can exceed

the expectations of those around them.

I'here were also examples when students actively produced a sense of themsclves as

precocious in mathematics, welcoming the flexibilitics involved. For example Charlotte
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describes her mathematics as disrupting, in a gentle way, the regular rhythms of family

Christmas:

Actually, this is the sad thing. I have got, my dad bought me for Christmas "[ow to cut a

cake", the book about algorithms, and T think he thought I was going to put it on the shelf,

but I actually started reading it on Christmas Day and it was actually very interesting.
Here she can be both a child and a precocious mathematician, simultancously inheriting
mathematics from her father and striking out on her own by “actually” reading
mathematics in social family time. Positioning herself in this way identifies with the
disrupted temporalitics of further mathematics, claiming the advantages of progress and
the disadvantages of immaturity. I suggest that this is more possible to her because she 1s
a young woman. Male middle-class ‘nerds’ do not need to ‘grow out of® nerdiness and
their ability in mathematics is portrayed as eventually evoking female desire (Mendick
2006). However female nerds must be redeemed: both extended adolescence and a
passion for mathematics are incompatible with adult female sexuality. Girls who choose
mathematics have already encountered some of the possibilities of resisting the highly-
sexualised norms that produce femininity. I suggest that when in addition they choose
further mathematics there is no great increase in the threat of “further’ immaturity being
read on to them, and that in any case immaturity for any young woman is transient.
Eventually there will be all sorts of difficultics in maintaining a life as a woman
mathematician (Day 1997), but the recognised existence of these constraints-in-waiting has

the side-effect of removing some of the accountability that choosing further mathematics

incurs, and this in 1tself can be productive.

Charlotte introduces her story as a confession, aware that in a discourse of connected
femininity (and consumerism) “this is the sad thing”, but it is in cffect a claim that she is
an authentic mathematician and seen as such by those who value her authenticity. 1
suggest that Charlotte’s anccdote situates her in her family, the recognised context both of
childhood and of inherited adult femininity, because this gives her permission to do
further mathematics as a form of precocity and also protection while she hopes it will
work out. It is also interesting that Chatlotte does not bring her mother into this story as
another parent figure. Elsewhere she describes her family as “My mum is not at all
[mathematical]. She is English lit, and Art and my dad is kind of more practical.” While
her mother is clearly a strong presence in her education, she is not highlighted in
Charlotte’s anecdotes about loving mathematics. Discursively, she stands for an

alternative female futurity that Charlotte does not associate with mathematics. Mendick
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(2003) discusses how girls and boys do mathematics as masculinity and there are
similaritics here with how Joe (above) as well as Michael, 007, Clive, Paul, Mario, Steffi and
Helen (see later chapters) position their mothers as strong presences when they make

educational choices but not tied discursively into mathematics memories and practices in

the same way as some fathers are.

I want to finish by connecting this with the story of another student, Sukina, who T read as
negotiating a trajectory that also projects her as precocious within mathematics but as
immature outside it. Sukina presented herself in her interview with a very clear account
that she is naturally an exceptionally conscientious student who is enabled to show this
through mathematics and science. A second overall theme was the comparison of het
route through education as running parallel with her clder sister’s, and influenced by the
“great inspiration” of her sister’s husband, a local science teacher. In Sukina’s talk, her
past, present and future arc connected by the two themes of getting ahead and helping
others. She started AS-level mathematics carly after she and a friend attended an
acccleration program with a local university. This gave her a status that allowed her to
replace her mathematics teacher: “When he used to pop out of the class, we used to go
and tell them ‘It is like this, it is like that’”. Sukina was the only one of 50 students on the
program to attempt an AS-level module in year 11, and it encouraged her to try Further
Maths. In her mathematics A-level lessons her teacher boosts her confidence and she
fecls “We're as good as teachers. We could only be as good as the teacher, we are learning
from them”. Similarly she values her FMNetwork tutor’s expertise and how she explains
the course and exam techniques, sharing the examiners’ thinking. These features of

Sukina’s account positions her as accessing adult expertise within mathematics.

Sukina is considering becoming a mathematics teacher, which she explained animatedly as
something she enjoys, that has status within her Bangladeshi culture and shon/d have higher

status in modern society: She connects her choice to the support of her brother—in-law:

He helps me a lot and I respect him so much and even though he is my brother-in-law, he is
like my own brother. So for that reason I really want to see myself like that, you know
teaching and having that relationship with the students. FHaving people look up to me and
pass ... pass their exam because I helped them out and 1 raught well to them... 1 taught well,
and it is not always about you being able to learn well it is about the teacher teaching you
well. So I want to be part of that, be part of ...a successful student, T want to know that 1
helped them out and T was part of... Just fulfilling for myself. It is rewarding. I know

teaching 1sn't... It 1s not that highly looked at in terms of career in this soctety, in this day and
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age. But to me teaching is just... is one of the most rewarding jobs. I mean I look at it as

you end up building up the future experts.
At the end of this quote Sukina challenges “this” society, day and age, evoking a discourse
of neoliberal progress that constructs her as moving away from her Bangladeshi culture
and her position as a daughter (Butler 2008). She balances this in her account by
repeatedly referring to her “inspiration” and “respect” for her brothet-in-law, who teaches
Science in a local school. Early in the interview, Sukina tells her clder sistet’s story as a
parallel with her own. Her sister left education at 16 to get marricd abroad but returned

after her marriage, first working as a teaching assistant and then returning to study ata

local college:

And then now she's doing her A levels. So she's... she's doing the science as well. She is

doing science and stuff. So we're in competition. I told her Yeah, you know. Sce who gets

more than you. She's older though, but it'd be nice to get better than her.
This is 2 happy ending in Sukina’s story, combining both family and education, and she
makes the same alignments in her own story, so that her mathematics class is “like a little
family” and she recalls her further mathematics tutor saying “You are my girls. I am so
proud of you.” when they spoke at a revision day. I suggest that for Sukina becoming a
mathematics teacher is a way in which the expectant time of adolescence can be extended
into adulthood without meeting coming-of-age rituals such as leaving school or marriage.
Being advanced in further mathematics and being aligned with the F'MNetwork positions

students as ahead of school, nearly-already part of university mathematics.

It is reasonable to consider Sukina as experiencing frustrating tensions between the
timescales of cultural expectation and educational aspiration, but this returns us to the
confines of the psychological. Butler reminds us that the hegemonic discourse of western
modern progress relies on symbolically positioning Islam as fixed and “anachronistic”,
entering ‘our’ time only to disrupt it (Butler 2008). Ahmed (2008b) suggests that stories of
migrant families usually represent the conflict of generational want as over-determined,
requiring a narrative of reconciliation between the parents’ wants (associated with the past
and the culture of origin) and the children’s wants (where we are now). So here too, it is
easy to over-play a generational clash whereas many class, social and gendered identities
are coming into play. In fact Sukina rarely mentions her parents in her interview, talking
instead of her own generation in the family. Her story 1s more subtle, with further
mathematics constructed as both progressive and traditional, moving her on towards

adulthood but keeping her in the asexual world of the teacher. The tensions relate to



discursive positionings of high-achieving, female Bangladeshi students that are not fixed
but changeable “as Bangladeshi young people accept and modify some traditions and forge
new cultural identities” and with an increasing range of occupations accepted as “decent”

and “prestigious” (Smart and Rahma 2009, p10).

Although Sukina presents hetself very strongly as belonging with/in mathematics, this
position can very easily be threatened, as she found when she visited a prestigious

university admissions event:

I said to him 'I am doing Further Maths at AS out of college. Can I still apply for maths?’
e said '"No. You need Further Maths A-level'. And then he goes 'You can take a gap year
and finish it off. And I'm like ‘how dare you. Take a gap year to finish off [urther Maths’!

And then he goes ‘Frankly we get enough students doing Further Maths A-level. Twas like

‘Right I don't want to come anyway’.
This tutor dismisses any notion of AS-level Further Maths as ‘getting ahead” by adding in
an extra year of study. Although a “gap year” is part of the adolescent story for White
middle-class students, and perhaps for this tutor, it is unthinkable for Sukina. The “gap”
in her sister’s education is preciscly what mathematics can help her avoid. Sukina
introduces a real disconnection here, positioning herself as forging her own way of getting
ahead that draws on aspects of both traditional and institutional cultures while recognising
their constraints. On one side, a traditional family timescale schedules education first and
then social maturity (Smart and Rahma 2009). On the other side there is an episodic
timescale of education in which academic and social progress go hand-in hand through
predictable stages. A gap year is an effective way of making progress in “the economy of
experience” that is known to exacerbate socioeconomic differences (Heath 2007). Sukina
welcomes the neoliberal aim to have a career that is personally fulfilling and describes her
choice of mathematics as one of becoming more mature, adult and sclf-aware:

Everyone wants to do medicine at first and then 1 really thought about it. 1 thought no 1

don't want to do that, T really want to do Maths, so T stuck to it. Definitely T am going to

stick to it. Yeah. T would like to teach maths in the future. 1 mean there is a long time,

maybe later life when I settle down I would like to teach maths.
However she rejects maturity that is framed primarily as a social experience of induction
into peer socicty free of past authorities. This relates to her anger when her Biology
teacher promoted peet-led research. She speaks of this as a failure to “go through it once
with us, propetly in detail”, an unnccessary preparation “for the social side [of university]
rather than the academic [...] Examiners aren't looking to see ‘oh is she independent? et

me give her a grade, boost her grade’.” Her rejection of peet-led independence has echoes
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of the earlier discourse of illusion applied to further mathematics: it is a middle-class
aspiration that she would be foolish to think applied to her. This is self-exclusion that is

rational and yet perpetuates class patterns.

Devadson has examined the discourses of ethnic minority young adults who have
successfully reconciled tensions that might position them as “victims of circumstance”
(2006, p168). He suggests that neoliberal “life stories of empowerment” do allow them to
create individualised trajectories that coexist with persistent cultural structures. I suggest
that further mathematics is providing Sukina with such a story. Further mathematics helps
her to produce herself as moving on, agentic and predictable, but not yet adult. Sukina’s
position is a negotiation of the discourses of moving/ improving, getting abead and im /maturity,
and she makes clear it is not experienced alone but framed by teachers, family members
and further mathematics itself. Itis a fragile position, not a reconciliation but a wobbly
trajectory, as her encounter with the university tutor shows, and in the end she can use the

‘extra’ status of her F'MNetwork AS-level to get an offer on one competitive degree course

but not another.

5.4 Summing up

I have used this chapter to introduce my two main lines of argument:

® Students make choices about further mathematics that are guided by a neoliberal
model of subjectivity as being engaged in a rational and purposcful project of sclf-
expression, self-discovery and self-control directed towards economic ends.

[ ]

It is not the case that different students adopt different discourses of aspiration or
mathematics that determine their different outcomes. There are common,
contested discourses of further mathematics that intersect with wider social

discourses to construct patterns of inclusion and exclusion.

For some students the discourses of authenticity, maturity and practicality that allow them
to start further mathematics are also those that prevent them continuing. In order to be
worth what it promises, choosing further mathematics demands practices of the self that
reformulate meanings of time and maturity in ways that introduce tensions into the
neoliberal model of ‘doing’ further mathematics student. These tensions follow patterns

that have implications for student choices and that reinforce wider social patterns of

inclusion and exclusion.
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We have seen that students choose mathematics and, sometimes, further mathematics to
establish a temporality in which they are moving and improving, scttled on a safe trajectoty
to future job security. This sense of time is associated with inheritance, the natural
progress of adolescence and the totemic guarantees offered by access to privileged
mathematical knowledge. There are two major areas in which this sclf-positioning can be
contested. The first is when students aim to inhabit expectant time in a non-standard way:
to experience time slowly as a way of expressing their enjoyment or developing skills
suitable for employment. We saw that Steve failed in his attempt to use mathematics as a
prestigious - yet - practical means of learning-by-doing. The academic student practices
required at A level are incompatible with a “hands-on-learner” identity because they do
not point towards adulthood as self-reliance but rather as a time when credentials are
exchanged. Ultimately the educational economy of time creates it as a scarce personal
resource hypothecated for examination grades. Spending time on developing skills or

interests that are not measurable as progress visible to others can only be a luxury.

The second is through the learning experiences that construct further mathematics as
accelerated and thus hopeful or risky. In the FMNetwork these contesting discourses treat
further mathematics as the distinctive extreme of mathematics. Because it is aceelerated it
offers possibilities of ‘getting ahead’. Choosing further mathematics is thus productive in
resisting and adapting the discourse of slow, staged, deficit ‘becoming’. 1t allows students
to colonise their future, treating this exploitation of time for personal ends as part of their
required identity work in their present. However the adolescent discourse of development
is dominant precisely because it includes in itself ways of thinking that answer this form of
resistance. Students in advance of themselves are disrupting the normal progress to
maturity. They are projected into a state that is both adult and child, where development
is both achieved and halted. Peer reactions to their precociousness emphasise that their
maturity is an illusion and, by claiming it, they cannot access their authentic socially-
maturing teenage selves. There is an assumption of middle-class masculinity underlying
this argument, since women, working-class students and students from non-western
cultures cannot escape the times imposed by the body. The examples of Sukina and
Chatlotte show that this does allow possibilities for students to use the local context of the

FMNetwork to create spaces of autonomy within extended adolescence, albeit local and
temporary.

In the next chapter I develop the connections between choosing further mathematics and

the practices of the self constructed by educational discourses. Here T have analysed the
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social construction of senses of time and how they are used in justifying choices and
framing expericnces in mathematics and further mathematics. 1 now turn to constructions

of work and happiness which played a similar role in students’ talk.
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Chapter 6 Work and Happiness

In this chapter I continue to atgue that the decisions to participate in further mathematics
are closely linked with the neoliberal model of the self constructed by the technologies of
education. Time and maturity were two of the important discourses which structured their
talk of decision making and identity; another two were work and happiness, and these
were also linked. We have seen them already: entering into Steve’s account of calculating
the pleasure/pain of spending time working on mathematical problems, and AgentXN’s
enjoyment of mastering deadlines. In this chapter I first review the different ways in
which modern and neoliberal discourses frame the relationship between work and
happiness. Then I introduce four imperatives that arose in students’ talk: by imperatives 1
mean dominant discursive positionings that they could adapt and resist but not ignore.
Finally I look at the particular practices of further mathematics that were linked to these
imperatives in students’ descriptions of their experiences, and 1 examine which ways of
dealing with tensions were effective in enabling students to present themselves as

successfully using mathematics as a “promise of happiness” (Ahmed 2010).

6.1 Theorising work and happiness

The relationship between work and happiness is central to ‘practices of the sclf: the
processes that inscribe what it means to be an individual within a particular culture
(Foucault 1990). For Foucault, work and happiness are simply two examples of discursive
concepts involved in practices of the self. Thave focused on them in my analysis because
of their prevalence in educational discourse, sociological theory and student data.

Teachers and students are enormously concerned with managing work: as a synonym for
learning, as an output and as a process. We are used to hearing layered messages about
work and its goals. In one A-level lesson I observed, the teacher started by reminding
students that they must work very hard in mathematics, and then presented the rest of the
lesson as ways to make work ‘casy’. "This was a familiar practice that only became ‘strange’
when T used a theoretical tool to analyse talk about work. 1 use this example to lustrate
how classroom discourse calls on different constructions of the relationship between work
and happiness and that this can cause tensions: is it desirable to make an cffort or to avoid

it? What desires, and whose, are being enabled by such practices?
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Sociological theory offers help in unpicking these messages. The seemingly ‘natural’
relationship of work and happiness in education is that they are opposed to each other.
Analysing the ‘spirit of capitalism’ that underpins modernity, Weber deems a personal
cthic of life-long work to be “irrational” from the “viewpoint of personal happiness”. A
petson acting autonomously would work sporadically and for immediate gratification.
Weber suggests that education is the necessary “long and arduous process” (1930, p62)
that constructed individuals as the workers of capitalist socicty. The importance of this
theory to me is not its historical accuracy but its lingering discursive power: it positions the
uneducated — school children — as individuals who have to be taught to work beyond what
they enjoy. Their resistance is assumed but it will always fail because capitalist economics
is positioned as inexorable. This relation leaves traces in adolescent discourses such as
‘uncool to work’ (Jackson 2006b). When students emphasise their opposition to
schoolwork, they position themselves both as autonomous dissenters who refuse a
dominant discourse and as part of a ‘natural’ community who find work unpleasant.
Balancing both positions allows them flexibility in their contestation of power. In the
previous chapter I made a similar argument about maturity: challenging the expectant time
of adolescence allows students to be both adult and child (rather than in-the-middle and
neither). This resistance to modernity can be co-opted into a neoliberal self-project as it

situates happiness in both adult autonomy and childhood authenticity.

This construction of work and happiness as ‘opposed’ is the first of three constructions
that I have used as categories for analysing student talk. T have introduced it as a way-of
knowing that challenges schooling; but it is also used to reproduce positions of
conformity. A familiar example is the promise of deferred gratification obtained by
studying mathematics in order to gain qualifications or a prestigious carcer. This
reconstructs the natural conflict between happiness and work by positioning work in the
present as an unhappy experience that can be offsct against future gains, but only by
conforming individuals. Thus cach discursive construction can permit more than one way

of positioning individuals; and my analysis examines not just wha relationship is used but

how.

My second construction is that of ‘managed’ work permitting individuals to be happy.
Bauman (2001) suggests that individuals naturally find pleasure in their own work, with the
key role of mass education being to habituate them to an ethic of working with and for
other people. He sees work and happiness as co-existing for individuals in certain

circumstances, typified by independent craftsmen, so it is the conditions of work that need
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managing. In his analysis of twenticth-century western governance, Rose (1990, p119)
explores the growth in practices designed to align happiness with work. Schools and
workplaces are increasingly structured by “institutional technologies” that mitigate the
unpleasant aspects of work: technologies such as ergonomics, fitting the right person to
each job, choosing the right subjects. Schools become necessary for this management
because they are expett in sclecting the right individuals for the working roles needed by
socicty, and providing them with tools and circumstances so they can both work and be
happy. The move towards managing work is accompanied by a change in the
understanding of happiness not as a passive state, a ‘hap’ that happens by chance (Ahmed
2008b), but as a goal. These two approaches to happiness are typical of Western post-
industrial modernity: “the proclamation of pleasure, or happiness, as the supreme purpose
of life, and the promise made in the name of socicty and its powers to sccure conditions

permitting a continuous and consistent growth in the sum total of the pleasure and

happiness available” (Bauman 2001, p82).

My third significant construction of work and happiness follows from this goal of
happiness and the neoliberalism of recent UK (and global) social policy. This position
returns us to choice as a way of expressing individual identity, because choosing is itself
viewed as work that we do in pursuit of happiness (Ahmed 2008b). Rose suggests that in
seeking to explain oursclves and our choices, we equate work for ourselves with work ox
ourselves in a “btographical project of self-realization” (ibid, ix). Since work is then both

psychological and economic, happiness becomes the same as success:

The antithesis between managing adaptation to work and struggling for rewards from work

is transcended, as working hard produces psychological rewards and psychological rewards

produce hard work. Rose (1990, p119)
As Rose makes clear, this neoliberal incorporation of work and happiness into identity
work does not replace other understandings but is layered with them. More meanings are
possible in the relationship between work and happiness than was the case for time, where
time-as-progress undetlies both modern and neoliberal policy discourses. 1 suggest that
these three theoretical constructions of work as opposed 10 happiness, managed for happiness
or work on the self allow students to take up multiple and overlapping positions within the
discourses of selthood and mathematics learning. Work and happiness function as

discursive tools that we can use in combination to explain ourselves /0 oursclves and to

others.



6.2 Imperatives of work and happiness

In my analysis I identified thematic relationships between ‘what can be said’ about work
and happiness and the power effects of saying it. In year 12 interviews, students
introduced their un/happiness in further mathematics as a way of retrospectively
evaluating their choices. In the same interchanges they introduced descriptions of kinds of
work as evidence for these emotions. In year 13 interviews I followed up the preliminary
analysis and asked directly when students were happiest and unhappiest in their school
work. Students also described their working practices when 1 asked them about their
lessons, and thete too the emotional evaluation of these experiences took meaning from

(and gave meaning to) inferred or explicit relations between work and happiness.

Individuals used these different characterisations of work and happiness at different stages

of talk, in contradictory or supportive ways. I have again used a range of students whosc

sites, study choices and pseudonyms are shown in table 6.1:

Site No Further Maths | AS Further Maths A2 Further Maths
Capital - Bob, Joe, 1.1 Mai -

Grants - AgentX, Tom, Reky Helen, Randall, Simon
Moorden Lsther Clive Charly, Jodie, Paul

Table 6-1  The sites and participation levels of students in Chapter 6

Analysing the students’ talk demonstrated their use of four thematic imperatives
concerning work and happiness to explain how they governed (or should govern) their
lives. These emerged mainly from the discussion of mathematics lessons rather than
further mathematics, perhaps because it had the more central position in school life. 1
look at each of the imperatives below, and return to how experiences in further

mathematics contributed to them in the next section,

6.2.1 You have to work:

All the students described how at times they had “to put a lot of effort into mathematics”,
and found that doing this could be “painful”. This opposition of happiness and work was
presented as not needing any further cxplanation. The general question of whether you
have to work at mathematics was, however, presented as arguable; it recurred often in their

talk and especially in the ways in which they contested their own statements. For example,




Charly contrasted the qualities that she shows in avoiding work with a growing awareness

that it may be necessary:

If my parents just be quict and don’t say anything I'll do the work ‘cos I know I have to. But
if they push me into it I just don’t want to do it! I suppose lazy but not in the sense where
I... 1 think I'm a bit complacent, I don’t think that I necd to work. And 1 think... Well
sort of know I need to but then there’s a little bit of me that just thinks well if you don’t,

you’re not going to do too badly so don’t worry. But then that’s so unrealistic cos you do

have to really work to do well in your A-levels.
Chatly casts herself as satisfied rather than lazy. She is proud of her personal qualities of
independence and confidence: stressing that they are what she naturally “just thinks”. But
alongside this, Chatly constructs another position: work 7s necessary in mathematics and
she is becoming realistic by accepting that. She emphasises that “you do have to really
work” and so associates herself with the authority and maturity of parents and teachers,
critiquing her natural self as complacent. Here Charly is challenging the gpposed
relationship between work and happiness, and also drawing on it to do some work on herself.
She constructs hersclf as somcone who would naturally prefer to avoid work, and may be

able to do so without repercussions, but also someone who reflects on her own goals and

modifies her beliefs as part of becoming an adult.

Jodie also acknowledges the existence of a position of effortless achievement in
mathematics (Solomon 2009b), but for her it is one she cannot occupy:

You know some people just have the talent and can do it. Some people have that talent but

they can't do it until they work at it. And I'm one of them people that has to try hard to do

that work.
Jodie acknowledges the accepted power of “talent” (or ability) by placing it first in her
argument, but then echoes “talent” in her description of people who do have to work,
challenging its exclusive status. When she describes a classmate who is proud of his casy
understanding but also jealous of her better results, she is backed by the authority of her
results to go further in this challenge and claim that his pride is a naive individual position
that ignores the structural power of technologies such as examinations:

-, . . . .
I guess it’s one thing knowing the rules and it's another learning how to use them. 1 guess in

a way because he knows the rules he thinks 'Oh I know that. T don't bother learning it' and

you do have to. T don't think anyone can just walk a Mathematics exam. 1 think you do

have to try it no matter who you are and how clever you are.
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For Jodie this is an important claim for belonging in her mathematics class. She discounts
the natural-seeming opposition of work and happiness, and becomes powerful through
her understanding that you do have to “bother”. Jodie does not try to change her self — in
a later interview she says that she still finds work frustrating - but she makes a claim to be

successful through knowing and managing the technologics of learning mathematics.

Although they position themselves differently as individuals — Jodie #eeds to work, and
Chatlie chooses to — both students use the imperative you have fo work to indicate their
maturity and engagement with the education system. They reject the place of effortless
achievement in long-term success for themselves and of “how clever you are” as a claim
for others. This echoes the discoutse of youthful illusion that we saw in the last chapter
associated with further mathematics. It is immature for students (including their past
selves) to be taken in by the “unrealistic” complacency of not working. Again they use this
sense of illusion as a powerful way of including or excluding others, although for them

further mathematics lines up with mature authenticity rather than precocity.

6.2.2 You have to not work:

Above I have desctibed how avoiding work is cast as desirable, but in that form it was
merely a natural preference. Not working was also constructed by the students as a
position that one /ad to take. One explanation of this came with a light-hearted insult
from Clive: you “mustn’t just be a little Kermit in your room doing work all day”. ‘This
was important to Clive because the amount of time he spent doing sport and paid work
gained him respect from his friends and family, and also because of his view of himself as
working to create a balanced life. So he claims: “I could probably get five As. But I'd
rather not be a sort of all-working boy. I would rather have a lif¢”. This kind of statement
clearly draws on the opposed relationship of work and happiness, but Clive is also taking on
responsibility for managing the conditions in which he works and the story he tells about
himself, and thus I read him as engaged in work on the self. As we saw in the last chapter,
being “all-working” is incompatible with Western adolescence which must use time
expectantly to distance itself from the submissive labour practices of the colonised. Clive’s
reflexive attention is similar to the “onerous and consistent identity work” engaged in by
12-13 year olds aiming to ‘have-it-all’ academically and socially (I'rancis, Skelton and Read
2009). After Year 12 Clive decided that mathematics required too much of his work-time
and he tried to drop both mathematics and further mathematics, His family and teacher

persuaded him to continue mathematics by stressing the exchange value of an A2 grade.
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This tension remained influential however, and when he chose an economics degree, he
deliberately ruled out any mathematics-based courses that “would just drive me insane”.
Clive used the opposed and managed discourses to suggest he does not work happily at
mathematics and cannot imagine circumstances in which that is possible, so that giving up

is the rational solution. Making that choice is a practice of the self that displays Clive’s

capacity to act on self-knowledge.

The sccond reason students gave for having to not work was the discursive construction
of further mathematics students as having immediate effortless access to knowledge.
Randall explained that his choice of subjects calls up in (unspecified) other people an
unrealistic impetative to be a ‘genius’ “I'm like ‘Oh, well Maths, Physics and Further
Maths’. They're like ‘Oh. You must be a gen-...” No! You have to work hard at it to
even...” He resents this representation of instant clarity because it does not match his
experience of further mathematics as “all mixed into one”. His route to success 1s through
hard work and slowing time: “make sure you don't move on past anything until you
absolutely know 1t. Keep on going back and revising it”. Randall has difficulties in
representing himself as successful using any of the relationships between work and
happiness. When he constructs them as opposed, then he is just like other people — “we
all can be a bit lazy sometimes” — so is not suited to the distinctive work ethic he sees as
characterising mathematics. When he considers how they might be managed, he blames
the school’s technologies — teachers, lesson timings and physical conditions — for creating
problems, and suggests they leave him too much responsibility. Finally, the mismatch
between his experience of effort and the imperative not to work, prevent him successfully
‘being/doing good at further mathematics’ as work on the sclf that will be useful in
establishing his employability (Mendick 2006). He expresses this frustration with jokes
about esoteric obscurity: “We just learn about the root for minus 1, don't they? Not how

to... Not what black matter is or whatever, dark matter”.

These tensions in working on himself have consequences for Randall’s choices. He is one
of the few students who talks explicitly about pursuing happiness. When 1 suggest that his
middling further mathematics grade is not properly valued within education, he disagrees —

“it is recognised but I'm not happy with it” — and he introduces another space for pursuing

happiness: “I think there's more factors involved in being happy than just yout school

work”. In the end Randall opts out of planning and university and hopes that a gap year

will let him fall into something he likes. Despite his personal rejection of education he
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allows room for mathematics in his future: “[it’s] not necessarily the person I am but I

will... Twill use it, what I've learnt”.

These are two forms of the imperatives not to work; both described as coming originally
from other people and the judgements that others might make. In each case the purpose
of ‘not working’ is to display success to others and oneself. Both lead to decisions to stop
studying mathematics: Clive because he is successful in constructing an all-rounder identity
that precludes time working on mathematics, and Randall because he is unhappy with how

his expcrience of working positions him compared to dominant discourses about further

mathematics students.

6.2.3 You have to be happy.

Few students talked explicitly about an imperative to ‘be happy’ but their talk made
constant reference to what they liked, preferted, and enjoyed, and this implied that
happiness was a significant ongoing concern. One explicit use was in citing enjoyment as
the strongest imperative for making subject choices. Students associated it with the advice
that people from their closest relationships would give them: “my parents and stuff just
mainly said to me — do what you are happy with”. "T'his kind of apparently open statement
does three things: it establishes happiness as a consensus, it reinforces associations
between close family and happiness and it allocates a “happiness duty” making the student

responsible for their own and the speakers” happiness (Ahmed 2010, p7).

At the extreme, work depended on enjoyment: “you are not going to do good in
something you don't enjoy because you are not going to put in the effort”. The liberalism
of such attitudes is considered to be characteristic of the White middle-class (Ball, Maguire
and Macrae 2000), but it was also the main criterion for subject choice given by the White
working-class students in my study. The only real challenge to this imperative came from
several ethnic minority students who described happiness as a sccondary factor. Bob, a
British-Asian student, described how he still regretted giving up his favourite subject, Art,
because it would not qualify him for medicine or business. Simon, a British-Indian
student, told me that although he did not enjoy working alone, he felt “better” doing so as
he was not able to make comparisons with others’ progress. In these cxamples, neither
suggested that work could not be aligned with happiness, but described managing their
choices otherwise because of other imperatives. ‘T'his corresponds to Hernandez-
Martinez’s (2008)’s finding of a ‘becoming successful’ repettoire amongst ethnic minority

students. However, Simon and Bob’s narratives acknowledge that these choices to forego
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happiness need explanation, so they do not — maybe cannot — ignore the dominant cultural

positioning of happiness in identity work.

6.2.4 You have to work at making yourself happy:

This is the imperative of neoliberalism, and students made it explicit by denying its ‘other’.
They did not often admit to feeling unhappy (which would have contradicted the
imperative above) but when I asked directly about unhappiness, they presented it as
something to work on. For example, in a pair interview, AgentX initially denied ever being

unhappy but this is challenged by his friend, Tom:

AgentX  Isuppose.. I suppose... you’re never unhappy. We're never unhappy.
Tom During exams I've seen you unhappy. During the exams...

AgentX  He"” is unhappy moaning. Ok. He is unhappy. He moans... e sits in
Geography like [yawn] 'Exam in five weeks time'. He moans a bit like that. Sorry Tom.

But I've... Honestly I don't think I've ever been unhappy... You know, in schoolwork,

maybe in an exam yeah, but in schoolwork I've never been unhappy...

Tom You were unhappy before you got that Physics tutor.

AgentX first positions an abstract ideal student as never unhappy and then repeats this for
himself and Tom, moving from “you’re” to “we’re” to position them both as ideal. Tom
contradicts him, challenging the legitimacy of the representation and/or AgentX’s
authority in making the claim, but he softens the challenge by bringing in exams as special
circumstances. AgentX counter-attacks; he accuses Tom of being unhappy and moaning
even before exams. He knows Tom cannot accept this (“Sorry, Tom...”), suggesting that
they both recognise the imperative to be happy in your work. Tom is still prepared to
resist the imperative and admit unhappiness for both of them but importantly only
temporary unhappiness. When he acknowledges that AgentX worked on his
un/happiness by getting a tutor, this is an acceptable positioning that ends the dispute for
both. Their conversation then develops into describing AgentX’s growing independence
as evidenced by organising his own tutor. Working to resolve unhappiness is thus a
practice of the self that shows autonomy and success. AgentX is ‘active studenting’ in a
similar way to the “active parenting” (Ball 2010) that commodifies education as an
investment extending beyond the school. Three of the students at Grants told me about

finding private tutors to supplement school and FMNetwork teaching, and none at other

171 use italics in the transcripts to show a particular emphasis on certain words.
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schools: this may reflect the academy’s aim to give students personal responsibility for
their learning. Ball describes such New Labour policies as totalising, individualising and
commodifying families (and presumably students) as “consumers of education and
investors in cultural capital” (2010, p163). This imperative is significant for mathematics
and any other challenging school subjects: if being unhappy demands an individual
solution, and solutions have costs, sometimes the only solution is to give up. In the data

excerpts I have already described, AgentX, Tom, Clive and Randall all suggest they are

dealing with this imperative, and they were not unusual.

There are clearly tensions between these multiple imperatives concerning work and the
neoliberal requirement to experience work as happiness. Not all the tensions were
problematic: using different identities at different times is also a way of constructing
subjectivity (Curtie, Kelly and Pomerantz 2006; Francis, Skelton and Read 2009). Charly
and Clive, for example, negotiate their way skilfully between claiming personal
empowerment and knowledge of how the world works. However some tensions were
experienced as distressing and students sought practices and explanations to resolve them:
Randall provided an example of this. The next section looks at two particular practices of
mathematics learning that recurred as significant when students described problems of

being unhappy in their work and what they could do to transform those experiences

towards happiness.

6.3 Happy Objects

My second phase of analysis considered the school practices that students juxtaposed with
their descriptions of working in mathematics. 1identified two sets of practices that
students used repeatedly to contextualise explanations of why they wete happy or unhappy
in their work: the dependability of mathematics, and working with other people. Ahmed
describes how “happiness is attributed to certain objects that circulate as social goods”
(2008b, p127). Happiness is shaped by contact with these ‘happy objects” and is
intentional, directed towards them. Some, such as family, are widely recognised as
promising happiness, others are more specific. Individuals work purposefully to keep
these objects proximate, within their ‘horizon of happiness’. T argue that dependable
mathematics and working with others both function as ‘happy objects’ within school
mathematics. To do this, I show how student talk attributes happiness/ unhappiness to
these concepts, and how the local contexts of mathematics and further mathematics

teaching support these attributions and help or hinder students from claiming intentional
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proximity. This discursive positioning of happy objects connects with my analysis of
imperatives in the first section through the notion of sclf-governance. I consider students
to be managing happiness when they focus on the conditions and technologies that permit

proximity to happy objects, and working on the self when they also rework what they say

about their aspirations and feelings to achieve that proximity.

6.3.1 Dependability

The first theme is the construction of mathematics as logically consistent, predictable and
so dependable. Dependability supports students in aligning school-work with happiness
by factoring out risks and uncertainties associated with time and chance. In the previous
chapter I showed how the discourse of morving/improving established mathematics as safe
and controllable, and how this offered students opportunitics to borrow that safety as an
analogy for their own progress and also to use it to show themselves as having mastery of
time. The certainties of mathematics discourse instil certainty into an individual’s life-
trajectory just as “the charm of numberese” gives control over social futures (Sfard 2009).
The practices that students commonly described in relation to this discourse were
predictable exam tasks and the promise of high-status carcers to mathematics students:
these set up relationships between individual goals and the school curriculum as a means
of achieving them. T now extend this argument to show how students can use these
technologies of self/ schooling to manage the opposition of work and happiness. For

example, Jodie enjoys applied mathematics because:

It just seems to actually have a point and a purpose and a use, which makes me more

interested. I guess that's... T can sce it helping me get somewhere. 1 can do well in that, if 1

can do well in Maths and Further Maths it could totally change my future.
In this quote Jodie’s vision of future success docs not just allow her to predict happiness in
the future; it positions her as fecling happy in the present. It fits with a neoliberal
collapsing of temporality which understands an individual as responsible for their life-
trajectory by making current choices, and happy when they meet that responsibility (Rose
1990). Jodie expresses her desire to assert personal control but also some hesitations: the

final “if I can™ and “it could totally” resolve her personal uncertainties through the

potential determinism of mathematics,

It was possible to represent mathematics as dependable because school and examinations

ensured connections between students’ work in different scttings and timescales. Students

M . (13 ¥ ¢« M »
described the “safe”, “straight” progress from lesson-work to homework; from tcachers’
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examples to students’ follow-up work; from practice papers to exams; and from exams to
grades. These connections mean that work can be depended upon to give results, so that
AgentX summarised his group’s feelings as “whereas in maths you know what you've got.

You can tell”. Joe also provided evidence that working was necessary because

mathematics has no loose ends:

Whereas mathematics you have to work hard. I'm not saying that you don't in other
subjects, but you have to do these questions, you have to know certain topics and you can't
get away with not knowing one hittle bit. Tt is all connected, mathematics. 1t apples
everywhere and one topic leads to another topic as well in mathematics.
The recutrence of “whereas” suggests a special role for mathematics as dependable in an

uncertain wortld. Chance factors such as “not knowing what you’ve got” or “getting away

with it” are eradicated, and there is security that only people who do not work will fail.

In further mathematics, however, students could not be sure that success in current work
would bring success in the future; and this was used to illustrate unhappiness. Charly
desctibed “normal” mathematics as making het feel “warm” because “even if T can’t do it
I still feel comfortable about the fact that I will be able to do it”. FMNectwork practices do
not enable her to make similar claims: “cos in further mathematics like we move so fast, if
I can’t do it I worry a bit”. She attributes this to the pace of teaching rather than problems
with herself or the teacher, so that it can be read as a positive. Although Charly plays

down her “worry” in further mathematics, her use of the contrast attributes happiness to

the dependable progress in mathematics.

One of the roles of dependability was to allow students to manage conflicts between the
imperatives of having to work and having not to wotk, and again this role was threatened
in further mathematics. Ilarly in AS mathematics Clive enjoyed the control he had about
how and when he would work and could confidently state: “I have just got to put my head
down a week before the exam, and get it in my head right”. He contrasted this with
further mathematics where he couldn’t ensure that the time spent working would bring
success: “I'm not going to sit there for two hours thinking; there's no point”. Many of the
AS-level students explained they were used to having time to chat in mathematics lessons,
knowing they could pick up enough in class to catch up at home. They complained that in
further mathematics, “if you don't listen for one little bit then you don't know what to do”
(Ricky). High-achieving, popular students combine socialising and task-completion as
working practices (Francis, Skelton and Read 2009); so that a failure to do so is not simple

laziness but a threat to a privileged identity. Several students interpreted this failure as the
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responsibility of the school for scheduling after-school lessons. By constructing further
mathematics as a faulty educational technology they suggested that neither they as
individuals nor their pleasure in dependable-mathematics wete to blame for their failure to
enjoy the lessons. Students in all sites had heard of students who studied further

mathematics in school time and felt they were under-privileged in comparison.

In all these examples, dependability is an object that both shapes happiness and is sought.
Dependability points towards the happiness of bright futures and the reassurance that
students’ work will have value. Since the award of futures and value is seen as an exchange
in the market of employers and universities it is important that dependability yiclds public
results, as in examinations. Students seek it as a resource for aligning work and happiness
that is made proximate by mathematics teaching practices and then —by its metaphorical
nature — can be kept proximate. It promises success not only for wotk in mathematics but
for work on the self. Further mathematics challenges students to keep this happy object
within their horizon of happiness. To borrow Ahmed’s (2008b) phrase, further
mathematics is a “conversion point” — something that gets scen as turning good feclings
into bad. This raises the question: how do mathematics students let go of dependability in
further mathematics? Or, because discourse constructs subjectivities, how does further

mathematics lct go of dependable students while circulating the same promissory powers

as mathematics?

6.3.2 Working with others

Dependability appeared mostly in students’ reasons for choosing and liking mathematics.
Working together, however, was a theme that appeared when they described what they had to
and chose to do. All the students represented working with others as evidently pleasurable.
In the career-photos task they all chose images of groups and talked about teams, mutual
supportt and collaborations. Many represented it as part of their work on the self. For
example, they found power and pleasure in helping cach other and described this as
progress to autonomy and adulthood. To some extent, then, working together can be seen as
an object that shapes happiness independently of mathematics or education. For almost
all students, however, interacting with the teacher and others was also described as central
to learning: “it helps you understand, to learn what they might say and then you might
think that's what the teacher said and then linked together you understand it” (Jodic). This

kind of comment positions other people as important in the alignment of academic
success and happiness.

144



A-level teaching practices contributed to this alignment by building social interactions into
mathematics. Lessons usually included time for students to collaborate; they all worked on
the same problems and wete encouraged to seek out and prefer othet students'
explanations: “If you don't understand it then you need a different point of view of how
to explain it to you” (Esther). These practices positioned mathematics as objective but in
a world of subjective knowledge. Many students charactetised both mathematics and
further mathematics as essentially interactive because the shared, factual tasks enabled
working together and thus created spaces for comparing journeys to the same
understanding. When Esther contrasted mathematics with “creative” subjects, 1t was not
that either was more talkative but that in mathematics you talked “about how you could
get the solution” and in English, “your opinion changes that solution”. It was also clear
that students linked these interactive work practices explicitly to happiness. For example
Helen described taking part in the “little argument/ debate things” going on in

mathematics lessons as the marker that you “really really enjoy it”.

Three students took a contrasting position that mathematics lessons were not about
working together. One was Simon, the student described above who disliked working
alone but chose it as “better for him”. Joe also chose to work alone to avoid distractions,
and was allowed to leave the mathematics lessons to do so: “I am better to come and sit by
myself and then I will concentrate”. The emphasis on making these choices suggests that
they do not challenge the relationship but have made a sacrifice of the pleasure of being
with others. 1.i Mai suggests that “with maths you can study with lots of students or a
small group of students, it makes no difference actually because you have to work on your
own” but she also says she helps her friends as much as possible so that the class can
progress faster. These students have adopted the discourse that it is possible to learn
mathematics in isolation, although what they and others say about their practices shows

that they do at least discuss their lessons with their peers.

In further mathematics students reported pleasure that their lessons, despite time
pressutes, were also largely based on teacher-student talk. One exception met significant
criticism - lessons with a tutor who allowed “no room to openly discuss”. Listher gave this
as the cause for feeling acute unhappiness in the further mathematics class and wanting to

(43 " M . rgv . . . .
drop out of the “stale”, “painful” experience. There was a similar conversion point for

othet students who initially enjoyed interacting with their tutor when they did not

understand, but decided to give up when they individually stopped fecling happy about

contributing to the class talk. The dominant positioning, then, was that work was
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pleasurable because — and when — it was collaborative, and this was constructed as shaping

experience in both further and “normal” mathematics.

Tensions were associated with this characterisation when students described the work they
did alone. As the ‘othet’ to collaborative work, extended homework was positioned as a
contrasting and so unhappy experience but one that was necessary for further mathematics
and also for A2 mathematics. A minority of students found ways to resolve the tension.
As we saw catrlier, Joe and Simon chose working alone as “better” for them, and Li Mat
saw it as necessary. Another example is Paul, who continued to A2 with FMNetwork
classes. Paul relinquished working together as a shaper for experiencing happiness. He stated
his individual commitment to mathematics by repositioning his solitary further
mathematics work as pursuing individual interests:

If some facts are interesting I'll read through the chapter. Look at more detail and learn

about it and look it up elsewhere. If I'm still interested which isn't that often... But yeah, if

things are going badly it can help if you go through the examples and just make sure you

understand what you're doing and teacher's doing then it all comes together.
Here Paul avoids mentioning work, and minimises any idea of consistent effort with his
throw-away phrasing, ‘%f's and usf’s. Although he is addressing a situation where “things
are going badly”, he positions his response not as work he has to do, but an activity that is
a lifestyle choice, perhaps a happy object in its own right. This kind of response places
him amongst those who have achieved success in their self-project even if their
mathematics does not work out. Only four out of the twenty-four students T interviewed
made this sort of claim based on interest, all confident of top grades. Itis worth
comparing Paul’s tesponse to Randall’s, when he struggled to position his need to work
hard as anything but failure at being a genius. It seems likely that the successful grades of
high-achieving students insulate them from the inherent threat of making failure personal

when they align their work-towards-happiness with independent, solitary work.

The most common response to the problem of unhappy solitary work was to try to limit it
by scheduling opportunities to collaborate. Sometimes these opportunitics were
negotiated individually with teachers out of lessons; students told me about schoolteachers
who supported mathematics learning by welcoming queries in lunch times, registrations or
other lessons, and FMNetwork tutors who answered questions by email, text and phone
call. Teachet availability was always valued but varied between schools, teachers and

individual students. Students also got together regularly in free lessons. Tom and Helen
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jointly described a pattern of work that positions working together as a means to put an end

to individual uncertainty:

Helen: We tend to like ask each other if we have problems and stuff sometimes

Tom: What we usually do is we'll put... We'll sort of work on it ourselves and we'll get so
far and then stop half way through or three quarters of the way through it. And leave some
of the questions. Then we'll come in on a Monday and because we've got... Some of us

have free periods on a Monday we'll sort of go through it together, sce if we can...
Helen: Tend to see each other, you're like 'Did you do this question? Because I can't do it’.

They have thus planned how to avoid the dual unhappiness of solitary work and work that
does not progress dependably. Since they understand other people as key to their learning,
working together has educational validity as a way to schedule and socialise aspects of work
that are making them unhappy. From this perspective students arc not relying on friends,
but are taking over from teachers in creating collaborative learning spaces and thus
becoming more independent. They manage proximity to one happy object — working
together — to make up for the perceived loss of another — dependability — that they cannot
so easily control. In her year 13 interview, Helen still thought of further mathematics
questions as initially painful, but her work — which by then was mostly done alone, some

with other students, occasionally asking the further mathematics teacher - had shown her

that she could make them predictable:

I think some of these questions can be quite like daunting. You'll stare at them and see like
a really long equation thing with like trig functions, and you’ll be like ‘Oh my god?. Whereas
if you work it through like logically and slowly and kind of bit by bit, you kind of realise
‘Actually, I can actually do this and [ know what I'm doing’. So 1 think that’s the way that I
would approach it. That’s the way I've always been taught to do things. [...] Sir always says

like, the well-written questions always follow on from cach other.
This re-articulates the description of mathematics and now also further mathematics as
dependable and powerful, but only to those like Helen who have engaged with them.,
Helen’s work on herself in finding ways to become independent positions her as able to

share the ‘epistemic authority” (Solomon 2009b) of her teacher and regain the guarantees

of mathematics.
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6.4 Summing Up

In this chapter I have argued that students use imperatives concerning work and happiness
to construct narratives of themselves as mathematics students and as individuals actively
managing goals and strategies in their identity projects. My theoretical framing of the

work/happiness relationships as opposed, managed and work on the self identified three public,

historical discourses that position students as working, desiring subjects.

The opposition of work and happiness ran through these students’ descriptions of
everyday learning. Their agency was produced through managing this opposition and the
way they experienced it. In the previous chapter I showed how students were positioned
between childhood and adulthood, with the technologies of schools imposing a normative
model of development. Students could vary that steady progress to some extent by
positioning themselves as choosing further mathematics as a way to get ahead (projecting
themselves beyond school) or to stay immature (keeping themselves in it). However these
escapes from the technologies of time were not secure. They were challenged, and then it
was not only the students’ academic progress that was scrutinised but their ability to
choose rationally and in their own best interests. In this chapter, too, the primary
responsibility for reconciling work and happiness is allocated to students, but the further
mathematics discourse itself provokes tensions. These can be read as institutional
weaknesses of teaching and timetabling — and indeed some students do this (particularly in
Grants where the FMNectwork was only a temportary arrangement) — but throughout the
data the students” main response is to treat these as threats to their project of self-
entrepreneurism. Thus this chapter contributes to my argument that students’ choices are
guided by a ncoliberal model of the sclf as a purposeful project of self-expression and self-
control directed towards socially-constructed ends. 1t makes clear that these ends are both
economic and reflexive goods. In this project work is one such good that is
simultancously economically and reflexively valuable. Tt is a directional resource, like time:
you can waste it or you can use it. Managing work brings socioeconomic success and also
constructs you as autonomous. Happiness is another such good; it has currency in
economic practices since success and happiness are mutually dependent, in reflexive

practices of the self since happiness is a feeling, a promise and a duty (Ahmed, 2008,
2010).
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Education establishes adolescent identity as a trajectory of sclf-evaluation and change in
order to make one’s working life happy and successful. You have to be happy, you have
to work at being happy, and you are a successful student to the extent that you manage all
these imperatives. This is continued into adulthood in the neoliberal discourses of life-long
learning (Young 1999) and flexible reskilling (Hesketh 2003). Thus working for

educational success comes to mean the same as working for and on happiness. As Helen

says about choosing a mathematics degree:

I don’t wanna be one of these people who goes to work every day and thinks ‘Oh, T hate
doing this. I wish I did something different’. Like I wanna find something maths-related, but
something I just enjoy doing. [..] T think there’s a lot of things that you can do with maths
that you don’t realise that you can do with maths. So, hopefully, like I'm just gonna

investigate really and be like ‘Oh well, I've got this degree, so what can T do with it?”.

The promise of mathematics is that it removes doubts and threats to the neoliberal

promise of happiness.

For most students the happiness of working for/on happiness was experienced personally,
hete and now. Like Jodie, they used a modernist framing of managing and controlling
their resources. They gained pleasure in the present from the promise that hard work
guaranteed future individual success and happiness. We also saw Paul starting to
reformulate school work as following his interests so that all educational work he does is
also work o his self and for himself, and thus pleasurable. However this is not the only
construction: we saw that Simon and Randall found it difficult to enjoy their present work
despite investing in the future, and Li Mai’s happiness was shared with/dependent on her
parents’ happiness. My analysis suggested that for these students the goal of ‘the fulfilled
life’, or eudaimonia (Hesketh 2003), is dependent on producing oneself as, minimally,
managing happiness in work, and, preferably, as experiencing work itsclf as happiness,
control and fulfilment. In this respect school work acts as a proxy for employment.
However it is cleat that the conflicts between managing work and psychological rewards

are not as easily ot fully transcended as Rose (1990) suggests they should be for an ideal

neoliberal subject.

I can now take my argument further and note that further mathematics works in two
contrasting yet overlapping ways for students. First, it is a example of ‘pure’ learning that
typifies school work. Therefore success/happiness in further mathematics enhances a
student’s claim to experience here and now, while still in school, the promise of

success/happiness in later life. Secondly, it is also positioned as qualitatively different from

149



“normal” learning, more advanced, more adult and closer to employment, and so it
produces possibilities for a claim for happiness based not on being a good student but on
getting neater to an authentic adult self. The authentic, mature student must accept the
responsibility to work towards being happy because adults who are unhappy or who do
not work are alien to themselves (Rose 1990; Savage, Bagnall and Longhurst 2001;
Sveinsson 2009). There are cross-overs and similarities to the inside-ontside and breadth plus
depth discourses of the official documents that I described in Chapter 4. Further
mathematics is ‘inside’ by being one of the school technologies that produces pleasure in
being a good student through teacher-student relationships, grades, a sense of learning and
being recognised as special (Mendick, Moreau and Iipstein 2009). It is ‘outside’ by
requiring self-management, teamwork, risk-taking beyond what is normally acceptable for
students. Further mathematics is deep because it is 2 more theoretical (higher) form of
learning and offers access to one’s hidden, waiting-to be-actualised self. It is broad
because it includes more practical and more ‘real’ mathematics, and aligns students with

the world of employment and economic rationality.

Dual possibilities can be productive in their ambiguity, as some of these students show.
But the balance that allowed students to keep on representing themsclves as happy in
choosing to work at further mathematics was fragile. Choosing mathematics can seem a
passive choice. You discover you are ‘chosen’ by mathematics (Mendick, Moreau and
Epstein 2009) and the happiness of that self-discovery sets it up in opposition to work. In
contrast choosing further mathematics not only required school work, but also active work

on the self, managing your maturity /precocity, how you value your success now, and how

this orients your identity project into the future.

In the latter part of the chapter I continued identifying practices of the sclf that mattered
in establishing positions as successful/happy or unsuccessful/unhappy mathematics
students. 1 characterised two main themes as ‘happy objects’ used by students to manage
accounts of their work experiences while keeping happiness within reach. Students
equated happiness in mathematics with the practices that produced it as dependable and
involving working together. When they found they could not make the same claims in
further mathematics, the logic of resolving unhappiness led them to give up. As we saw in
the last chapter, mathematics works as a guarantee of safe personal progress in the future.
The data in this chapter shows a spiral effect where students attribute happiness to the
dependability of mathematics: and then experience happiness by keeping that

dependability proximate. “Once an object is a feeling-causc, it can cause feeling” (Ahmed
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2010, p28). Dependability is valued as a practice that moves from mathematics to the self,
displacing the pain of working with the promise of closure. In further mathematics
dependability was much more difficult to appropriate as a discourse of the self, but this
was read as a failure of individual students to align themselves propetly rather than a
challenge to the nature of mathematics. Paul attempted a resistance that “not being too
safe” was interesting, and Helen positioned further mathematics as eventually teaching her
how to impose predictability, but both these were sustainable only when students had
good examination grades to back their success. “Not knowing” was more often linked

with experiences of frustrating work and/or the pain of being surprised by bad

examination results,

The second happy object was working together. Students described with pleasure the practice
of mathematics lessons as individual engagements in shared, public tasks; indeed the
majority saw collaboration as natural and nccessary for learning. This perception doces not
however challenge the familiar perception that GCSE mathematics is an isolated activity
(Nardi and Steward 2003) since togetherness was marked as a classroom practice
rewarding those who had chosen A-level. Practices that required working alone became
causes of unhappiness and oriented students away from further mathematics. Some
students addressed this threat to the imperative of happiness by working on the self,
restating their personal commitment to mathematics as a pleasurable life-trajectory
regatdless of how others viewed their work, but again this was sustained without
reservation only by high-achievers. Others adopted the more robust strategy of scheduling
time to work with others, limiting the unpredictability and isolation of homework by
providing both structure and help. Students who did this identified themsclves as taking
over from teachers in creating collaborative learning spaces, and as becoming independent

through organising their shared responsibility and dependence on others.

Finally, T suggested in the last chapter that one could not explain students’ decisions to

drop out or continue further mathematics by mapping individuals to particular discourses
of time. Instead all these students made use of the same range of discourses of moving/
improving and getting ahcad. Some of the different decisions resulted from intersections

of those discourses with identity-practices relating to class, ethnicity and gender; but there
were both currents and resistances. In this chapter I showed that most students encounter
tensions in presenting themsclves as happy in their choice of further mathematics. This
provokes a complex and long-drawn out self-assessment of whether they can successfully

stay included. It is true that a few students — those who consistently gain top grades — do
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casily represent themselves as successful in their projects of the self. This does not negate
the expetiences of the majority but adds to them. What this analysis of discourses of
further mathematics has shown is that ‘successful’, ‘happy’, ‘hard-working’, ‘mature’
students are constructed by the same discourses of mathematics and ncoliberal selfhood as
the excluded students. Success and exclusion co-exist in these discourses of time, work,
and happiness. Academic success is widcly accepted as fulfilling a duty/promise of
happiness (Beard, Clegg and Smith 2007; Hughes 2007; Rose 1990, 1999). This may veil
the ways that students have, along the way, found solitary, unpredictable further
mathematics work to be painful. This recalls the way that the 'MNetwork’s website
represented doing further mathematics in terms of students’ pre-existing and
unproblematised enjoyment, ambitions and interests (§ Chapter 4). However the
difficultics of becoming someone who can be happy, mature and ambitious within further
mathematics do matter, because school discourses affect later mathematical study (Burton

2003; Daskalogianni and Simpson 2002; Solomon 2007b) , and motc importantly they add

up to reproduce inequalities.

Within my thesis I now make a shift in emphasis. In the previous chapters I have focused
on identifying significant discourses of choosing, schooling and further mathematics, that
is starting from research question Q1a. I found these in the official discourses of further
mathematics and in student discourses related to time, maturity , work and happiness, and
I have examined how these are interrelated and their effects on student choice (Q1b). 1
have traced the power relations that construct further mathematics students according to
these discourses and reconstruct the discourses as what the students are learning about
mathematics and themselves (Q2a and 2b). In the next chapters 1 start from the last
questions: what articulations of subjectivity are constructed in further mathematics (QQ3a)
and what practices of the self are used by students to be intelligible in those positions
(Q3b)? 1 consider how these discourses, and new ones that 1 identify, construct
possibilities for students to ‘do’ further mathematics alongside ‘doing’ other student
subjectivities and how thesc intersect with neoliberal technologies. In the following
chapters I use my data in two ways. I give overviews of how the students positioned
themsclves as aligned with further mathematics and school through accounts of belonging
and independence, and T connect these with the choices they made. T also use individual
students as examples so that I can trace how these discourses come together to construct

coherent subject positions in which students are positioned as able/ having to choose to

participate (or not) in further mathematics.
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Chapter 7 Individual and Collective

In this chapter I consider what students said about themselves as individuals in relation to
an ‘imagined collective’ of further mathematics: whether they felt they belonged or not,
whether they identified with a classroom group or a wider community of “further
mathematicians’, and what practices served to include or exclude them and/or others. As
I discussed in Chapter 2, identifying oneself as a further mathematics student is not an
isolated decision. It is implicated in discourses of gender, class, ability and ethnicity. The
two previous chapters have shown that it is also articulated through discourses of
modernism, adolescence and neoliberal self-management. All these constitute who one is
and who one is going to be — as do the other discourses of society and education that each
individual is part of. In this chapter I 'look at these multiple belongings as processes that
articulate, suture, over-determine and under-determine a self. Selfhood is thus assembled
but not subsumed into any one identity (Hall 1996a). Overall, I am asking what makes it
possible for us to think about currents and tensions between being a further mathematics

student and being something else, whatever those ‘something clse’-s are.

7.1 Constructing subjectivities
Subjectification is simultancously individualizing and collectivizing. (Rosce 1999, p46)

I argued in Chapter 2 that there are “powerful consequences of particular ways of telling
the truth about ourselves” (Ramazanoglu and Holland 2002, p92). Different discourses
make possible different meanings and strategies with which to construct the self as a sclf.
One way of telling such truths is through who or what we belong with: the identities that
are discursively and emotionally aligned with our own. Collectives — the imagined or real
groups of other people that we might belong with - are a "fulcrum of personal identity"
(Rose 1999, p177) and also a way of organising social practice and knowledge about self-
in-practice (l.erman 2001). This means that belonging and not belonging, how these are
enacted, experienced and narrated are all part of the discursive framework that inscribes
our subjectivity. To examine practices of the sclf in further mathematics I need to
examine how it is possible to think about belonging, Converscely, to investigate a collective

such as further mathematics students, I nced to examine what it is that individuals can
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describe themselves as belonging to, how sameness operates across difference, how

symbolic boundatics are bound and marked (Hall 1996a).

In this chapter I examine the relationships between individual and collective that are
permitted in further mathematics. One of the reasons I do this is to tease out further the
discursive strategies that operate when students choose further mathematics. We saw in
previous chapters that belonging with mathematics is important to these students' sense of
progress and security, their pursuit of happiness and theit self-management. Itis a ground
on which the self is formed, specifically a neoliberal self. As we saw in Chapter 2,1t 1s a
‘truth’ of modernity that membership of social groups is determined by choice and self-
discovery, and not only by fact, territory, custom and constraint (Bauman 2001; Harvey
1989, 2005). The practices of neoliberal institutions such as the 'MNetwork constitute
belonging as a choice and create collectives for us to belong to (sce Chapter 4). Indeed by
choosing ‘who to be’ in this way we fulfil a duty to exptess ourscelves, govern oursclves and

succeed (Rose 1998). Thus students’ ‘ability’ to belong to further mathematics is also an

‘ability’ to produce themselves as ncoliberal sclves.

Secondly, I have established in the previous chapters that continuing further mathematics
is associated with tensions about precocity /maturity, work/happiness, authenticity and
distinction. These discourses set up their own collectives, imagined around being mature
or immature, managing work or following interests, being genuine ot being fake, being
known by peers and teachers and/or being special (Currie, Kelly and Pomerantz 2006,
2007; Reay 2004; Warin and Dempster 2007; Warin and Muldoon 2009). These may

provide a current of support to further mathematics, or tensions that make one's

belonging precarious.

Thirdly, I want to contest the notion that identity is driven by a ‘particular’ unifying
construction of experience and examine instead the processes that assemble selfhood
(Rose 1996). Collectives are a key pressure in dispersing the self, powerful because
feelings of belonging with others evoke both love and resistance (Griffiths 1995). There
may be a whole spread of people and discourses to whom we have to make ourselves
intelligible: collectives such as school, family, friends, further mathematics class,
mathematics and other subject classes, and the criss-crossing discourses of gender,
ethnicity, ability, ambition. Amongst these multiple, fragmented identitics “a degree of

coherence is an operative necessity of selfhood” (McNay 2003, p7). This is recognised in

Griffiths’s (1995) notion of the web of identities (that we saw in §2.2.2 as inscribing agency
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within multiplicity), ot the communitarian view that selfhood is the interweaving of
narrative strands into an intelligible and continuously revised narrative unity (Macintyre

2007). Thete ate always pressures somchow to reconcile one’s diverse collectives and

ways of belonging around a coherent subjectivity.

My poststructuralist approach recognises this trope of coherent interiority but pays
attention to the discursive strategies that cause it to stabilise and consolidate (Butler 1990;
McNay 2003). Walkerdine shows that contemporary practices of labour, education and
sclfhood establish the ncoliberal subject as “sustained by a stable centre, an ego capable of
resilience” (Walkerdine 2003, p241). An incoherent sclf is regulated into being hard to
bear, creating a painful “problem of contradiction between positions, possible identitics,
identifications and the shaky move between them” (ibid, p247). Hall (1996) examines the
painful and pleasurable experiences that accompany the interplay of discontinuous
identifications around cthnicity and race. Therefore it is important to trace the continuous
play of currents and tensions in being a further mathematics student and being something
clse. We may see how these are unbearable, leading students to give up further
mathematics, or bearable in certain situations (for example, Stinson’s study shows how
mathematics coincides with some practices used by African-American males to resist

deficit models of education, allowing for the performance of “robust mathematical

identities” (2010, np)).

In order to show the complexity of different forms of belonging, my next section (7.2)
introduces practices of belonging and “imagined communities” (Anderson 1991). 1 then
give an overview (7.3) of how the students talked about belonging to a further
mathematics collective. The main section (7.4) focuses on the accounts of three students
who talked about themselves as resisting some identifications and accepting othets,
articulating a discourse that supported them in continuing with further mathematics. "This
complements the next chapter where 1look at students who struggled to belong. Here 1
show that each of these students is positioned using practices associated with the
FMNetwork’s imagined community, and they invest equally strongly in a discourse of

‘going it alone’. Targue (in 7.5) that:

¢ Students’ choices to position themselves as belonging are negotiated within the

neoliberal pursuit of success and autonomy.
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e ‘Going it alone’ is consistent with belonging to further mathematics if you

understand yourself and /ot the further mathematics collective as escaping from

school constraints.

¢ Tracing how memberships of different collectives play out for these students is
helpful in understanding how discourses of further mathematics operate with
wider patterns of inclusion and exclusion (Archer, Hollingworth and Mendick
2010; Leathwood and Read 2009; Lesko 2001; Martin 2006; Mendick 2008;
O'Donnecll and Sharpe 2000; Reay, David and Ball 2005; Solomon 2009b).

Howevet not all differences are tensions that need resolving — some are productive

and keep possibilities open.

7.2 Further mathematics as an imagined community

This brings me to the question: what kind of collective is further mathematics? In Chapter
2 I discussed identity in terms of the theoretical construct ‘community of practice’
(Wenger 1998) which is produced around the ideas of mutual engagement, joint enterprise
and shared repertoire. [ rejected it because it did not adequately explain how mathematics
undergraduates felt excluded by the collectives with which they shared practices (Solomon
2007b). For my purposes, the requirement to bring together the different motivations and
experiences of students, teachers and policy-makers in a joint enterprise’ did not give a
recognisable account of the power relations within further mathematics. Others have used
Gee’s notion of Discourse-community (¢.g. Cobb and Hodge 2002; Solomon 2009b) to
investigate how shared sense-making practices construct the mathematics classroom. 1
rejected this because it presupposes an inclination towards unity: towards finding rbe
Discourse of further mathematics. ‘The FMNetwork operates both remotely and
intimately: online, across schools and in schools. Here, more than in most studies, 1 nced
a concept of collective that starts from experiences of belonging across varied practices

that gather, maybe loosely, around the concepts of further mathematics and/or the
FMNetwork.

I therefore propose to think of further mathematics as an imagined collective in the sense
of Anderson’s “imagined communities”. Anderson argues that collectives larger than the
face-to-face are cultural artefacts which are “distinguished not by their falsity /genuineness,
but by the style in which they are imagined” (1991, p6). He gives examples of

communities that are imagined without physical proximity such as nations or the
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readetship of newspapers. You do not meet most further mathematics students but you

can imagine community with them.

Producing an imagined community entails certain ways of belonging, and these are
petmitted by contemporary space-compressing technologies such as travel and
communication. The online resources of the FMNetwork are an example of these
technologies: they provide help in different sites, to individuals, schools and groups,
possibly at the same time. Anderson argues that our perspective on time is another such
technology: things that happen at the same time ‘go together’. Sitting further mathematics
module exams, being given textbooks, attending joint revision days all make sameness
happen in time and across sites. We saw in Chapter 5 that the ‘getting ahcad” discourse of
further mathematics could position individuals as precocious, thus excluding them from

the togethetness of simultancous development, but an imagined community can include

them by highlighting what they share.

Imagined communities need to be boundary-oriented because membership does not flow
out from a physical or dynastic centre. They need homogenising practices that mark who
is included and excluded. These practices articulate kinds of sameness among difference
(Gunn 2000), such as using a common language (and mathematics is often seen to be
unifying in its use of signs) or the construction of cultural trajectories within the
community. Anderson argues that nations were produced by the socio-geographic career
paths of 19™-century civil servants. Jfurther mathematics membership is similarly
produced by the ‘case histories’ presented on the F'MNetwork website and in its schools,
by practices such as registration and receiving your password, and by teaching that aims to
foster a ‘gang mentality’ of ‘we’re all in it together™, These institutional F'MNetwork
technologies construct a range of samenesses that constitute students as belonging to a

certain kind of community.

Solomon (2007a) distinguishes three kinds of identifications articulted in school
discourses. There are samenesses that are produced by your relationship with school
technologies, samenesses that appear to be essential or inherited because they derive from
your personal history, and there are samenesses that are made new in you. She calls them

identitics based on institutions, nature and affinity, respectively. It is only the manner of

production that distinguishes these samenesses, and this is why we need an attention to

' Advice given at a training day for FMNetwork tutors that 1 observed
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students’ accounts. For example, Solomon’s (2009b) study traces young adolescent girls
performing femininity as a belonging based on repeatedly underlining affinity, while they
perform ability as a natural identity that is recognised institutionally through setting.
However, Mendick (2003) finds A-level students performing ability as an affinity with
other clever students through choosing mathematics. In doing so they position
themselves as able to create institutional samenesses, and thus as autonomous. (This
recalls §5.3 where Steve describes belonging with the people who ‘do extra’) It is clear,
then, that managing the interplay of these samenesses is a practice of the sclf, and onc that
can produce self-enterprise. As we saw in Chapter 2, contemporary ncoliberal thought
constructs 'inherited' belongings such as class, gender, ethnicity and culture as
constraining. They interfere with the meritocratic technologies necessary to respond to
global economics and to promote individual freedom (Beck 2000, 2007; Furlong and
Cartmel 2007). The neoliberal subject is enjoined instead to ‘get up and get out’
(Walkerdine 2003), although the possibilities of freeing onesclf completely from past
identities are limited (Lawler 1999). Alongside this, neoliberalism associates affinity
samenesses with freedom - the freedom to choose who to be (Bauman 2001). Rose
similarly points out the rise of therapeutic discourses that allow individuals to claim “the
natural right to be recognised individually and collectively in the name of one’s own truth”
(1999, 196). These discourses locate pleasure and value in working on the sclf, accepting

the responsibilities to find and sustain one's 'truc’ affinities in order to achicve autonomy.

Happiness is also a border-practice. We saw in Chapter 4 that the recruiting materials for
further mathematics emphasised enjoyment as inclusion. Conversely, a lack of pleasure in
mathematics lessons is often seen as failing to ‘engage’ students with mathematics
(Kyriacou and Goulding 2006; Rodd 2002). As we saw in Chapter 6, happiness orients us
towards that which gives pleasure and so belonging can be a social good, a happy object in
its own right (Ahmed 2010). When some belongings feel inauthentic, a matter of ‘passing’
or ‘pretending’, this causes bad feelings because the duty to be happy-in-belonging
conflicts with the duty to be autonomous, to manage onesclf so as to belong with oneself
and 70 oneself. "This kind of conflict is found in the accounts of working-class students
engaging with non-compulsory education. Educational technologics position the subject
as ‘naturally’ learning how to become White, male and middle—class. The doubts and
desites of trying to become such an ideal subject have been recounted by working-class
students succeeding in education (Archer 2003; Brooks 2003; Reay 2004; Reay, David and
Ball 2005; Skeggs 1997), black students who feel they must act White to succeed (Gillborn
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2010; Hall 1992; Martin 2010), and women in mathematics (Davis 2009a; Day 1997;
Solomon 2007b). Any academic success that demands a transformation of the sclf can feel
inauthentic and cause unhappiness. If you can tell a story of yoursclf as happy in your
belongings, it means that you are successful, you have recognised affinitics and made
choices, and thus you are an individual with a coherent identity (Sfard 2009; Sfard and
Prusak 2005; Solomon 2007a, 2007b, 2009b). There can also be pleasure in exercising the
powet to reject belonging, although rejecting too many of your options to belong is

pathologised (Muschamp et al. 2009). The neoliberal subject is not passive; and must

choose to be something.

7.3 The overall picture

In the interviews and emails 1 asked students about their decisions, about what usually
happened in their mathematics and further mathematics classrooms and how they fitted
into the group. The data I discuss in this chapter comes from those direct questions. Tt
also comes from occasions when students discussed samenesses, pleasure and
relationships while making sense of their own and others’ decisions to stop or continue.
Table 7.1 shows all 24 students with their schools and their decisions about when/if to

stop further mathematics. The three students I discuss in this chapter, Bob, Simon and
Jodie are in bold.

No Stopped Stopped Stopped Completed
Further after after after to summer
Maths January summer January Year 13
Year 12 Year 12 Year 13
module results module
Moorden | Ellie Esther Clive Steffi Chatlotte
(A2 in two | Hayley Steve Charly
years) Jodie
Paul
Grants AgentX Helen
(A2 in two Ricky Mario
yests) Tom Randall
Simon
Capital Joe 007
(AS in two Michael Bob
yeats) John
1.i Mai
Sukina
Table 7-1

The timing of students’ decisions to continue/ drop further mathematics

We can see that seven students stopped Further Maths A-level after one year. Six of these

(Steve excepted) are students who continued with Mathematics. In the previous chapters 1
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drew on Clive, Steve, Joe, AgentX and Tom's elaborations of differences between the
discourses of mathematics and further mathematics. The way they explained their
expetiences operated to rule themselves out of a further mathematics collective and so
their decisions to give up 'made sense'. In the next chapter 1 look further at students who
struggled to continue: Michael who negotiated a web of family and school identifications
that eventually led him to feel it was rational to drop further mathematics; Steffi who
found further mathematics unbearable part way through year 13, and again at Randall

(who we met in Chapter 6) talking about his struggle to stay both practical and successful

in further mathematics.

The majority of the students I interviewed continued further mathematics for as long as
possible, choosing therefore to be considered as belonging. However within this belonging
there were different relationships. In the next section I discuss three students, chosen to
illustrate these differences. Bob produces himself as the same as other further
mathematics students, happy and secure in that imagined collective and thereby escaping
the exclusions he associates with school. Simon is the student who is represented most
strongly by others as a typical further mathematics student, but tries to adapt this position
and construct his own trajectory in mathematics. Jodie is positioned by herself and others
as a surprising further mathematics student; she uses her belonging as a way to ‘turn
around’ this and other exclusions. T use this analytic set to show how discourses that
construct belonging as a pursuit of independence position students as sceure in a project

of self-entrepreneurism.

7.4 Bob - finding himself

Bob is one of the students who positioned himself as unquestionably belonging to the
further mathematics, although he takes a particular view of what that means. By belonging
to the FMNetwork collective Bob articulates a discourse of neoliberalism in which he
‘goes it alone’ to overcome the disadvantages he inherits from his school. He articulates an
‘authentic” self in further mathematics that is not however constrained by having to rely

only on himself. Instead he imagines himself-in-further-mathematics as an ideal yet

average learner, not the best but equipped to improve himself through the expert practice
of the FMNetwork tutors.

Bob is taking Mathematics, Physics and Accounting A-levels at Island Park, an 11-to-18
comprehensive school in a socioeconomically deprived area. He takes Further Maths AS-

level with the Capital FMCentre. Five students from Island Park started in the January of
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year 12 and Bob was the only one to complete AS over two years. He takes a 20 minute
bus journey once a week to his two-hour lesson. T interviewed Bob at the end of year 13,
when he had reflexively developed a particular self-history and critique of his school

experience. His repeated phrase “to be honest with you” structures his account as a

confession about himself and his school.

Bob is British Asian, of working-class parents, and his family plays an explicit role in
framing his ambitions. Bob hopes for a C in mathematics to study environmental
engineering at the local university. He is exhorted to succeed by his pharmacist brother,

who tells him that success and failure are down to individual hard work: “I didn't need my

teachers, 1 did it all myself”.

Bob organises his story around a changing understanding that his school setting does not
equip him to ‘do it all himself’. He had originally felt happy at Island Park: one of the
better students since yeat 7, supported by friends and teachers. At A-level he was the only
student to choose Chemistry, for which the school had no teacher but instead offered him
textbooks, fortnightly tuition and online learning. Bob gave up reluctantly after a few
months, relinquishing his dream of a job in medicine. At the time he considered the

school and himself as constrained by a lack of resources, unable to succeed but aligned in

working for his interests.

In Bob's account, the pleasure and security he drew from relying on school to show him
the best way forward were then overturned by two encounters with the outside world.
These justify him in a new moral position that the school “isn't as good as it should be”,
and he no longer wishes to bear the constraints incurred by belonging to it. The first is
(again, like Sukina) when a admissions officer visits the school and tells him that
universitics do not consider Accounting as “a full proper A-level”. Bob had followed
school advice to take Accounting as a “backup” subject, more “realistic” than medicine
and more academic than his favourite subject Art. He is shocked to hear that Art would
have been “much more preferable”. Art is not valued by Asian academic achievers (Mac
an Ghaill 1994) and so this discovery puts him in conflict with both his family and school
knowledge. He describes it as a cynical self-interested betrayal of the school’s caring role:

And especially this is a sixth form based on business and things like that. So they would

encourage you to do something like that, whereas [they should] tell you that it's not really,

you know not really liked by a lot of universities, which I just... T just can't believe. That was

very selfish of them to be honest with you.
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The second, more important engagement is with the FMNetwork. As we saw in Chapter
4, the 'MNetwork paid close attention to quality-as-conformity so that its onlinc materials
and face-to-face teaching are visibly relevant to examination and UCAS requirements.
Bob contrasts this with the faulty advice and his struggles to understand mathematics and

physics at school, and finds a more hopeful outlook for himself as an individual belonging

to further mathematics:

I was able to make that comparison and notice that it wasn't just my ability or I'm lacking in
my maths abilities. It's that the teaching isn't necessarily 100% or ... not even close to 100%

to be honest with you, and I knew that from Further Maths, it gave me so much more

confidence that, you know if I actually put my... more effort in I may be able to do some of

these things.
Here Bob shows some of the tensions that lead to him rejecting school mathematics
teaching. They justify him in a new moral position that the school “isn't as good as it
should be”, so that he no longer wishes to bear the constraints incurred by belonging to it.
The natural belongings that he inherits from school and family both, in different ways,
convey that success depends on individual aspiration and effort. He has taken advice,

aimed high and worked hard, but is not succeeding in staying the same as his brother or

the best students who scem to understand cffortlessly.

Bob had a “low point” after AS results where he came to an understanding that he
couldn’t do it any more, and accepted his new position as “part of the lower students”.
However his FMNetwork tutor allowed him to continue into year 13. ‘This surprisingly
secured belonging allowed him to position his failure not as located in himself but in the
school mathematics collective. Doing further mathematics provided a way of managing
his work that promised improvement, and reconnected with his family ambitions. It gives

him an authority to speak for others, such as here where a hesitant criticism of one teacher

is bolstered by appealing to collective knowledge:

I think every single person in my class would agree with me in saying that... at least...
especially in the second year, 50% of the contents that he teaches us 1 can't understand.

And they wouldn't say, and they would say they can't understand either.

What changes Bob’s perception is not the vision of a bright future offered by further
mathematics. He now mistrusts the success of new educational initiatives (and
purposefully avoids an otherwise attractive new university course). Instead it is the nature
of the teaching in further mathematics lessons and the practices of the self they inscribe.

He describes this as professionalism and care which all schools should provide,
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appreciating that his tutor prepares handouts, shows them examiners’ mark schemes, and
explains Mathematics as well as Further Maths topics. Most importantly, the FMNctwork
has expertise in personalising learning: “the teaching is tailored to you specifically”. He
repeatedly describes how his tutor “noticed different ways of how people learn. And for
me she has to break it down and explain it to me, and that's the best way I learn”, He

contrasts this with school teaching that does not recognise his presence as a learner, and so

prevents him progressing:

No matter how many times he explains it to you because it's the same way he'll say things

over and... It's like he's repeating himself but you're telling him that ' still don't understand'

but then he would repeat himself again, so it's like... it's a circle basically, you're not really

going anywhere.
Bob imagincs the further mathematics collective as a collective of individuals who are
enabled to express themselves and go somewhere through education. They are ideal
pupils, responsible for their own progress. However they are not yet adults so have
teachers who help them to discover their individuality. The sccurity of belonging to

yourself and the pleasure of authenticity is the guarantee that makes their work so

effective:

If like for example, if {rutor] didn't help me in the ability to break things down and derive
things then 1 think I still would have been stuck because that is a key part of being, you
know independent. They should help... explain to you the skills you need to do independent
learning rather than not help you at all and force that upon you, and that's what I felt like
from this sixth form. But I think because I did do that Further Maths I had much more

confidence in mysclf and hopefully later on in life in... If anything I find initially hard T will

just work at it until it gets easy enough.
Further mathematics constructs Bob as becoming independent, flexible and reflexive, “key
skills” that will later make him employable (Brown, Hesketh and Williams 2003). He
invests in the risks and hardness of mathematics rather than its dependability: “It's not like
if you don't understand it then you'd never understand it, or you can't do it, it's like you try
and try and you get better”. Further mathematics makes mathematics feel “so much
casier” for him and this positions him in a discourse of ‘resilience’ that helps him keep

working in mathematics and may be protective at university (Hernandez-Martinez and

Williams accepted; Hernandez-Martinez, Williams and Farnsworth 2011).
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7.5 Simon: going it alone?

Simon is one of the students whose aspirations and achievements align him most
obviously with further mathematics. He is a successful student at Grants school doing a
traditional A-level combination of Mathematics, FFurther Maths, Physics and Chemistry.
He describes his family as professional middle-class British-Indians, and he intends to
become a software engineer. Simon’s father has a mathematics degree and works in IT,
and his brother had just qualified as a structural engincer; his mothet and grandparents did
not go to university. I use him as an example because although he is positioned as
belonging centrally in the further mathematics collective imagined by others, he insists that
no such collective exists. Iargue that he has other ways of belonging to mathematics and

that his refusal is productive, stemming from a desire to position himself as not fixed into

practices that limit his independence.

Simon chose mathematics in year 12 as an inherited, natural and affinity sameness that
matched his individual preference and abilities, “I always liked it, I was always good at it”,
and because it would help his ambitions: “Dad said with these sort of subjects...” He

expects me as a mathematics-related interviewer to understand the unspoken guarantee

that mathematics gets you ahead.

In mathematics lessons Simon purposefully scts himself apart from other students. He
summarised his attitude throughout year 12 and 13 as “I just try and keep to myself really,
do the work I need to do”. This is not always casy for him because he enjoys and values
collaboration; his ideal job will involve other people “because 1 quite like working in
teams” and indeed when he moves on to university he emails that:

I tend to work with my friends on any of the assignments. T ask them for help and they ask

me for help and we learn very well. It is also very relaxed at the university and so 1 like to

work this way.
In Mathematics and Further Maths lessons, however, Simon did not allow himself to work
with others. He worried that they would distract him from learning about mathematics
and about himself: “With someone else and they understand something and you don't, you
feel well why do they understand it and why can't I It's basically if you do it on your own,
you know you can understand it. That’s why”. FMNetwork lessons in year 12 happened
after school, in the computer lab, so he also guards against his own and friends’ tendency
to treat it as an ‘extra’ subject: “They probably think 'Further Maths, it doesn't really

matter if we talk a bit or do something clse with things'. That’s what I think. But if you
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separate them, they’d probably get on”. Hete he moves from thinking like his friends to
adopting a mature, teacher’s role, separating himself so he can get on. For Simon, then,
working on his own is not pleasant but it makes him “feel better” and is part of proving
that he is the kind of “special case” (Mendick, Morecau and Epstein 2009) who can use

mathematics to aim for “the best in the world” (Simon, year 12).

Other students at Grants notice Simon isolating himself within mathematics and for them
this docs indicate belonging. When they talk about further mathematics they describe his
success but also the cricket and socialising he has given up since starting A-level. The
collectives that Mario and Randall see constructed around their own A2 Further Maths
class cleatly involve Simon — “Obviously. He's amazing. [Teacher)’s always 'Oh Simon's
brilliant.” [...] Maths is his thing”. They struggle to reconcile whether belonging in further
mathematics requites natural talent or hard work, so that Mario says about himself (and

Simon):

1 seem to be doing Further Maths at A level, so there must be an clement of natural kind of

ability thete. Not as much as Simon though [...] But he doces, Simon does put a lot of work

in, and he is good [...] It just makes me think maybe, what can be achieved.
The male'” students at Grants consistently introduce Simon as occupying the “extreme”
sitc of fear and desire in mathematics, and wonder whether they could or would want to
emulate him. In Grants, therefore, the further mathematics collective is imagined around
the students who are physically present in the school. We saw in Chapter 5 that discourses
of precocity, illusion and examination performance were used to construct boundaries for
further mathematics, assigning true membership to the young, clever and successful. Here
there is also an almost dynastic sense of community where belonging relies on proximity
to the figure that Simon occupies. There was a similar sense at Moorden where students
described their classroom practices as how close they were to Charlotte (see my discussion
of Jodie, below). Tt was not so evident at Capital where the further mathematics students 1
interviewed came from different schools (although recall §5.3.2 where Sukina positions

herself as an extreme mathematician, nearly a teacher).

19 There we > y7, P Y er 5 . . < 1 { o1
There was one young woman, Ielen, in the Grants further mathematics and A2 mathematics class. Simon

was not mentioned 1n either interview where she was present, despite featuring prominently in the other

1 v. (A . 3, s 4 29 M

interviews as someone to compare one’s (male) self with. (Of course T was present throughout as a female

interviewer) It seemed that this way of belonging was not used to exclude FHelen, but it did not have the

same explanatory role when she was included.
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Simon himself avoids my questions about mathematicians as a collective, saying “I don't
know what a typical mathematics student is”. He narrows my question to the “people
who do maths in my class” but they have a variety of reasons and are not distinguished by
any mathematical samencss:

Simon They're just normal people.

Cathy Yeah.

Simon They're not really into... They're not into maths a lot.

Cathy Right,

Simon They're, you know pupils.

Cathy Yeah, pupils. Do you feel that you're more into maths than them?
Simon Lm... Probably have a better understanding but not into maths as such.
Cathy Are you going to be into software engineering? Is that...

Simon Yeah 1 think so.

Cathy Yeah.
Simon Well I will be. Yeah. In the coming months T guess.

This conversation fclt embarrassed as Simon’s short answers resisted producing a
classroom collective and positioning himself within it or against it. Simon describes his
class as “normal people”, which means “not into” the mathematics they study. Claiming
ordinariness can be a strategic defence against evaluative judgements that fix you (Savage,
Bagnall and Longhurst 2001) which suggests that Simon sces ‘being into mathematics” as a
potential constraint. This is also evident when he separates his ownership of “better
understanding” from being “into maths™: his mathematics success is natural/institutional
but not a chosen affinity sameness. He also positions himself and the other students as
“pupils”, so still in expectant time and not ready for the mature choice of being one thing
and not anothet. For Simon, the further mathematics collective as constructed by others
is an uneasy place. He is positioned by others as taking on personally all the good and bad
qualities of belonging to further mathematics, which include the risks of precocious
maturity that would settle him as a deficient and isolated adult. He delays talking about
belonging as long as he can, however in the end he clarifies that “in the coming months”
he will be “into” his university course. In the end, the requirement for self-determination
dictates what can be said about belonging: eventually, to be a successful student or

employee, Simon must show an allegiance to the work he has chosen.
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What Simon’s example shows us is the interplay of two different ways of experiencing
belonging in further mathematics. There are discourses such as working together for
happiness, moving/improving, getting good examination results (especially in the
important carly modules) that homogenise the collective and create a sense of “all in 1t
together”. There ate others that construct belonging as proximity to an extreme figure
represented by Simon’s success, isolation and hard work reconfigured as talent. Simon
could have positioned himself as belonging with his classmates or with imagined
collectives of distant further mathematics students, even as being particularly distinctive in
those groups, but he tries not to invoke collectives at all. For him, belonging in the further

mathematics collective is clearly problematic. What are the tensions, and the currents that

keep him participating?

Mendick (2006) suggests that mathematics is a subject that students use to prove
something about themsclves. It helps them occupy powerful positions because it 1s
discursively constructed as absolute, rational and masculine. Doing mathematics gives
Simon the possibility of proving that he is able, technologically-oriented, and hard
working. He certainly uses this discourse, drawing on family authority to make links
between mathematics, science, technology and “how the world works around us” to
project himself into a desirable future. He describes himself as “practical”, “numeratc”,
not “wordy”. However he also positions mathematics as perhaps too “theoretical”, only
providing access to the wotld of work whereas for physics “you’ve gotta understand”. So
although Simon is willing to associate himself collectively with powerful financial and
technological interests, he does not want to follow his father and do a mathematics degree:

1 felt a degree in mathematics would be too theoretical. Twanted a degree that would give

me some practical skills and 1 think, you know, software engineering is... you can get a lot of

practical skills in designing programmes, and testing programmes and stuff like that. That's

more... You... I think even the workspace, the work environment could be more useful to

that.

This imperative to be practical was often reiterated by his classmates (recall AgentX and
Tom’s emphasis on practical skills and maturity seen in Chaptet 5, and sce Smith (2010)).

I argue that Simon’s rejection of the theoretical strengthens his refusal to ‘do maths’ in a
collective where he is repeatedly positioned as extreme. Belonging with mathematics
means valuing learning over earning (the degree over “the workspace™) and accepting the
collective story that his ability is effortless. Simon has not found further mathematics casy,

working long hours to make up the reduced lesson time and in year 13 asking his old
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IMNetwork tutor to teach him privately. He does not want to appeat theoretical or
competitive: “my Dad says you've gotta get the highest A, and I'm like 4f I getan A for me
it’s fine”. Accepting his friends’ comparative judgements would increase the isolation that
he has imposed on himself in his work, and he is carcful not to offer judgements about
them in return. Choosing to belong to the collective in the way it is offered to him would
undermine his own view of his understanding and his success in managing his work, and

put him in a precatious position where working to keep on top precludes being there.

Simon has anothet ways of belonging with further mathematics: alongside his father and
brother in a male family collective jointly constructed around high-status technological
work. In my intetviews about half of the students, male and female, recalled their fathers
when I asked about their memories of mathematics and why they chose it. Mathematics is
even mote of an inheritance for Simon because it is associated with his British-Indian
ethnicity and the “transnationalism” (Rogaly and Taylor 2010) of the Indian diaspora. He
intends to find his first job in a big company in the UK but “I think America will always
sort of... Obviously a lot of people are attracted to America as well”. Family ethnicity and
mobility was described as important in other interviews™, for example when Michacel
traced his interest in mathematics to his dad’s encouragement: “he migrated over from
Vietnam and ever since then he has just been reviewing maths with me”. In these
discourses mathematics stands for an inherited sameness that lasts over time and travel.
O’Donnell and Sharpe (2000) report that such family negotiations are important in
migrant Asian families and do have effects of producing educational trajectories that feel
authentic. Varma (2005) ascribes the mathematisation of Indian (and Indian diaspora)
ethnicity to the simultaneity of two processes: west-bound migrants were changing their
practices of aspiring and belonging at the same time as rationality became dominant in
post-industrial societics. Simon articulates this construction when describing his family’s
beliefs by drawing on the link between mathematics and “basic knowledge” of how the
wotld works. I therefore read Simon as having a strong way of belonging with

mathematics as a British-Indian that supports him in ‘going it alone’ in school-based

mathematics.

2A1l the non-White students at Capital explicitly associated choosing mathematics with their cthnicity; this
was not the case elsewhere. Simon was the only British-Indian student in his further mathematics class in a
school of mainly White and British-Pakistani students and talked about family rather than ethnicity. Similarly

Hayley, the only non-White student in the Moorden cohort, did not mention ethnicity in her pair interview.
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Backed by his family, Simon can thus refuse to accept a school collective that positions his
hard work and success as natural to him but extreme for others. However he neither fully
rejects further mathematics nor distances himself from his friecnds who do it. T suggest
there are two reasons for this. First, although Simon constructs himsclf as simultancously
‘00od at mathematics” but ‘not into” it, he intends this to be temporary — only while he is a
pupil. The practices of success and effort that position him as successful in further
mathematics are inherited from his family and connect him to the present and past. He
repeatedly associates the values of competition and doing what is ‘good for him” with his
father. In contrast he associates collaborative work and practicality with his own
happiness and what he will do at university and at work. Thus Simon’s future as a sclf-
determining individual requires him to lcave his current ‘pupil’ self. His ambiguity about
belonging to further mathematics balances the threat of being fixed into an inherited-but-
fixed sameness with trying to keep open the possibilities for the future. 1t can thus be
framed as a neoliberal project and is supported by the institutional discourse of the gold-

standard acting as a currency for the future that we saw in Chapter 4.

Secondly, the uncase Simon fecls may also correspond to a contemporary discourse in
which the educational achiecvement of non-White (especially Black) youth is read as
victimising White pupils (Gillborn 2010; Rollock 2007; Sveinsson 2009). He may reject
the collective because it incurs risks of highlighting his cthnicity in an otherwise White
group. This is similar to the experiences of British Chinese students (Archer and I'rancis
2005) for whom the assumption of mathematical ability is double-edged. It protects them
against the cffects of low teacher expectations in schools but keeps them as outsiders. In
any case this refusal is rendered ineffective for Simon by the ways that others belong
‘around” him, and the contradictory ‘evidence’ of high examination grades. Simon
therefore both belongs (because of other pupils, school and family) and ‘goes it alone” to
avoid that positioning. Further mathematics aligns him with an ethnic and work-based
identity that is apparently independent of school although not of mathematics. But in
resisting the power of the collective to define him Simon keeps open possibilities for a

future of collaboration, ‘keeping it practical’ and self-determination.

7.6 dJodie - finding a home

I move on to Jodie because unlike Simon she does position herself inside a further
mathematics collective, and produces it as more or less homogencous. However, she too

. . , " N . .
goes it alone” by contrasting belonging in further mathematics with exclusions in school.
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Unlike Bob, who considered all his fellow pupils to be disadvantaged by the school’s
practices, Jodie feels individually excluded. In mathematics lessons Jodie does not fecl
secure or authentic among the dominant, middle-class, ‘popular’ students. However in
further mathematics she separates her aspirational self from her pupil identity: partly as a
defence against failure and also as an assertion of her agency. Although she talks about
ways in which she might not be aligned with the further mathematics collective, these
discussions always finish with pleasure that she car rule herself in and is thereby sccurely
enabled to “change her future”. Jodie does not explicitly make her identity in terms of
class, but I argue that she is positioned by the exclusions that class can operate (Savage,

Bagnall and Longhurst 2001), in particular by the ways that dominant, confident middle-

class students and teachers can close her down.

Jodie chose AS-levels in Mathematics, Health and Social Care, Business Studies and
Psychology at Moorden, and added Further Maths with the 'MNetwork. Her parents care
for the clderly in nursing homes, and het sister is training to be a teacher. Jodie originally
intended to pursue a carcer in childeare, having enjoyed Child Development GCSE.
During year 12 she changed her mind because she “hated” Health and Social Care, which
was “a bit of a pointless exercise”. Instead she continued A2 Further Maths in a group of
four students that included her best friend Charlotte. Deciding to move away from
vocational aspirations towards qualifications with high academic legitimacy involves taking
on middle-class values (Richards 2005) and changing the narrative inherited from her
family (Cohen 2006). Care as employment is an articulation of working-class femininity
(Lucey, Melody and Walkerdine 2003; Skeggs 1997) which Jodie rejects, eventually

choosing mathematics and management studies at university.

Jodie described herself in year 12 as a passive recipient of her mathematics education,

which has left her with a thread of failure:

[ don't get on well with basic maths because when T was younger, like in primary school, 1
was never good at maths. So I was in the lower groups and then I came here and T moved

into the higher groups and I missed out the middle stage. So basic things like significant

figures I really struggle with.

Things changed when she “got chosen” to take mathematics GCSL in year 10: “I didn't
really recognise that I was any good at maths just thought I was average. Then T did that

carly. After I gotan A, I decided then 1 wanted to do it at A level.”
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Later Jodic did poortly in an FSMQ®' examination she took in year 11, a set-back to her
new-found autonomy in mathematics. This is the memory she recounted when I asked for
memoties ot strong images of mathematics. However she rewrites her pain as “a good
lesson” that “woke her up” about actually needing to revise for A-levels:

I'm glad it happened. It happened. So? It didn't matter that much. Yeah it upset me at the

time but it doesn't affect my future.
Despite this claim of resilience, she suggests that it nearly did affect her future. She was
no longer supported in doing mathematics A-level: “all my maths teachers were like ‘Don't
do it. Don't do i’ and I was like ‘No I want to™. "This is another turning-point for Jodie

and she repeatedly positions herself as hanging-on to mathematics despite others telling

her she does not belong:

I always wanted to do it and then people told me not to which made me more determined

to do well. So that's what made me determined to do well in maths because T want to prove

it to them.
This narrative thread of failure means that Jodic's participation in mathematics is
continuously contested, but she uses this struggle productively to articulate a coherent
identity of self-improvement. In lining herself up against the school she rejects the
representation of a naturally successful student, usually considered as securely middle-class
(Paterson 2008; Reay, David and Ball 2005), presenting herself instead as an individual
entreprencur. To do so, she resists the unwanted identity that her school inscribes as
inherited and transforms it into an affinity sameness. Her position is made intelligible by
ncoliberalism which constructs its subject as an upwardly-mobile woman, autonomous

despite continuous scrutiny, making or discovering her self “in the image of the middle

class” (Walkerdine 2003, p239).

Jodic is very clear about the patterns of inclusion and exclusion that have organised her

life, and these resonate with exclusions based on class. Tn her talk she presents herself as
needing to work because she is ‘ordinary” without access to privileged positions of talent,
information about universitics or recognition by teachers. Ordinariness is an ambivalent

position that can be either working-class or middle-class (Savage, Bagnall and Longhurst

2001), it defends against being determined by others while acknowledging the power of

2 The Free Standing Mathematics Qualification course bridges GCSE and A-level. Some schools teach it in

year 11 when students sit Mathematics GCSE early (Pope and Noyes 2011). Jodie considered a pass as A-C.
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those judgements. Her biographical details and the disjunctions of her relationship with
(some) teachers and school suggest a working-class background and processes of class
mobility (Lawler 1999; Rogaly and Taylor 2010). Jodie is aspirational, although not sure

how high to aim without losing the sccurity of being average:

It's good not to think you're like a million times better than you are, because you're just

gonna come down to earth with a nuclear bump one day if you don’t [succeed).
As we saw above Jodie has been in lower and higher mathematics sets and fecls that
teachers’ judgements have caused her to “miss out” on learning opportunitics that
continue to disadvantage het. She is also aware of social exclusions within her peer group.
Before the sixth-form she and her friends were ruled out by the majority group of
‘popular’ students who “just [...] believe they're better than us. They don't mix with people
like us”. Other students in her school also talked about being positioned as “boffs” but
suggest that in recompense they were given a voice by teachers. Jodic accumulates being

excluded by both teachers and peers and positions herself as an individual seeking a

context in which to avoid constraints imposed in the past.

Unlike most of the students Jodie keeps her home life separate from school, not
mentioning her parents at all when talking about choosing A2 subjects or university, and
warning them only when she feared things were going wrong. These practices of isolation
and independence again position Jodie alongside other working—class students (Anderson
1991; Archer, Hollingworth and Mendick 2010; Hutchings 2003; Power ct al. 2004; Reay
2004; Skeggs 2004). They are rational and protective practices when students feel their
parents do not have relevant information about school choices (Ball, Maguire and Macrace
2000; Lucey, Mclody and Walkerdine 2003). Jodie does assert the influence of a few
friends, exemplifying the significance of such friendships in mapping the feasible higher
education choices of students of all classes (Brooks 2003). ‘This is particularly significant

for Jodie’s future because her close friendship with Charlotte is constructed around the

further mathematics collective.

Jodie describes how she signed up for the course at the initial further mathematics mecting
but, having only a vague interest, then needed persuading by Charlotte to actually attend.

We have scen that Jodie’s reluctant participation is part of the story of her past exclusions

but it is also the joint story of their friendship, so in year 13 Charlotte remembers:

Me and Jodie were always, she was just like ‘Oh I'm going to quit Further Maths’, and T am

ke NJ ’ erarrar ) . : .
like “No you are not because if you go I am going’ and we always talked about it, but we
never got round to.
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Although Jodie is positioned (and positions herself) as insecure and needing Charlotte’s

help she is consistently successful in her A-level class (without Charlottc) and in all her

further mathematics modules:

I thought I was giving up; I went and got an A. Charlotte was like you can't give up now,

you told me you'd stay if you got an A. It was supposed to be my get out clause, that one.

But I'm glad it wasn't now.
So in further mathematics A-level Jodie is able to tell a story of struggling to be accepted
that parallcls her previous mathematics experiences, but ends with different outcomes: this
time she ends up belonging, not only through success but through friendship. Itisa
context in which she overcomes the superficial judgements that others make about her.
There is a running joke about an episode that position Jodic as emotive, childish and again
neatly excluded, saved by Charlotte’s intervention that confirms her potential:

‘Complex numbers are our friends’ [Tutor] thought I was mental when T said that because

that was the first lesson he ever taught us and I couldn't do it and T got really annoyed with

it and then he explained it... T mean Charlotte explained it and then T did it and T went

‘Complex numbers are our friends” and he just looked at me. He thought I'd absolutely lost

my mind.
Of course as we saw in Chapter 5, the exclusions of sceming childish and emotive are not
always damaging. They can serve as samenessces in further mathematics where one can be
simultancously a child and get ahead, be practical, rational and “mental” (Mendick, Morcau
and Epstein 2007). For Jodie, as with Charlotte (see §5.3.3), further mathematics 1s a place

in which it is safe to be childish and experiment with failing,

This sccurity of being able, with Charlotte’s help, to legitimate her own belonging in
further mathematics is accompanied by Jodic’s continued sense of exclusion in
mathematics throughout year 12. Although her module resules establish her as successful,
she distances herself from the “cleverest” students in her “normal” mathematics class: two
boys who enjoy competing, race through their work and “like to argue about whose
method 1s right even if they're both right”. Flach of these attributes contrasts with her
description of herself as slow, quict and “just doing] what I need to do”. She is thus
associated with femininity and ‘not good at maths’ rather than masculinity and ‘good at
maths’ in the aligned binarics of slow/ fast, collaborative/ competitive, passive/active
(Mendick 2000). Jodie does not challenge the boys’ valuation of themselves. She is
however upset when one applies it to her, and says she “doesn’t deserve to do better” than

him in examinations. As we saw in Chapter 6, jodie resists this comparison by suggesting
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that she is more mature and has learnt from experience that what counts is work: “I did try
and he didn’t”. We can see here how the discourses of mathematics work to exclude Jodie

and how, in accepting the practices of others, she accepts that exclusion.

There is another classtoom practice that distances Jodic from mathematics but not further
mathematics. In mathematics she is reluctant to play the role of a good student by
contributing publicly: “I don't do any class discussions generally as you have probably
seen. I'd rather just sit and understand it myself”. She knows that this refusal positions

her as unconfident, perhaps immature, and that this will cause her teacher to judge her as

lacking ability (Black 2002; Hardy 2004):

I'd rather not say what I think or what I know because ... in case it's wrong. [My maths

teacher] scemed to think that that meant I wasn't good at maths and he just scemed to be

convinced that T was going to fail basically and he gave me 3's for my effort on my report

{..]. But then he suddenly got this new found confidence because T got an A.
Here she uses her successful examination results to back her judgement of her sclf against
the school’s. Jodic is one of the few students to talk about peer exclusion. In the year 12
mathematics lessons she notices that the students who once “controlled” year 11 are
getting less powerful. Adolescent popularity is constructed around audience (Currie, Kelly
and Pomerantz 2007) and Jodie distrusts these “loud people who just say what they want
[and] think ‘We don't talk to you™. As we saw above she does not readily challenge others
when they promote themsclves. Her silence in lessons can be read as a refusal to be

present in her subordination.
Jodie behaves differently in FMNetwork lessons:

I guess if I'm with my friends, well a group that T feel close to, like in Further Marhs T guess.
I still won't answer many answers but I'm more likely to because T know all the people and
i's a very small group, there's only like seven of us in it. So I'm not like as wary of people.
And [ understand what we're doing. It's like totally new to all of us. “That doesn't mean

we're all rubbish.
There are many overlapping reasons and fears here. The FMNetwork tutor (who they
nickname “Mr Further Maths”) comes from outside the school and is not implicated in

past achicvements and failures. At other times Jodie stresses that school teachers do not

understand how further mathematics works, and therefore do not understand her.
Secondly, further mathematics is hard for all the students who do it, a sameness which is
collectivising, and they are all expected to talk about what they do and do not understand.

The smallness of the group contributes to creating a collective in which they confirm cach
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other’s worth, especially in year 13 when they “all sit at one table, and work everything out
together”. For Jodie, “doing I'urther Maths has made us closer [...] we're the only people

who can help each other”, suggesting something of the loyalties of a gang but without the

moral panic (Hall et al. 1978).

By year 13 Jodic sounded more established in both classes, saying that “in maths we're all
kind of on the same level, and we all help cach other”. In further mathematics she
sometimes feels “not as good” as Charlotte and Paul who are “way up there”, but she
makes this into a reason for “trying harder” because she wants to be able to do it. Tor
Jodie then, belonging to the further mathematics collective is about shared aspirations, a
place to experiment and construction of autonomy. Within the collective she can ‘go it
alone’, matching the past rejections by school mathematics to her discovery of belonging
in further mathematics. This not only allows her the benefits of academic success, but
positions her as reclaiming her authentic entreprencurial self. School mathematics did not
scem to value her: silent when she should have spoken, practical not theoretical, hard-
working rather than ‘naturally able’, achieving whatever was not predicted. Jodie uses the
imagined collective of the 'MNetwork to express her independence and as a technology
for bringing together — although not completcly reconciling - her aspirational identity of
autonomous self-entrepreneurism with her identity of past institutional exclusion. Her
choice to combine mathematics with management studies in her degree (in case it was

“too boring” and theoretical) suggests that the insccurity of her position remains (Rodd,

Mujtaba and Reiss 2010).

7.7 Summing Up

I have explored these three examples in depth to show how it is possible to think about
currents and tensions between belonging with further mathematics and other forms of
belonging. T have argued throughout this thesis that students make choices about further
mathematics that are guided by a neoliberal model of subjectivity as being engaged in a
rational and purposeful project of self-expression, self-discovery and self-control directed
towards sociocconomic ends. In this chapter I have shown that the way students

experience themselves as belonging in further mathematics can be reconciled with the

requirements for coherence and autonomous self-determination that such a project

requires.

The production of autonomy is evident in all three accounts of belonging. Indecd they go

further and build in a trajectory that distances them from samenesses, particularly school -
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constructed ones, that they experience as inherited exclusions. In doing further
mathematics, they are doing independence: producing themselves as autonomous,
distanced from constraints, able to ‘write themselves differently’ within further
mathematics (Luke, 1995; see 1.2.2). Both Jodic and Bob constructed the further
mathematics collective in this way and themselves as newly enabled to choose where to
belong. Although they framed their trajectories as aiming for individual success, the
collective was necessary to their experiences. Jodie could not achieve without the security
of aligning hersclf through friendships, nor Bob without learning the expertise of his
teachet. They nceded the practices of the self permitted by the collective in order to
produce themsclves as legitimately the same as other members, happy in this knowledge.
Simon’s position of autonomously ‘going it alone’ needed more careful negotiation as he
was positioned as ‘naturally’ belonging to mathematics by his family, teachers and friends.
However by refusing to accept as secure and pleasurable the affinity samencsses that
inscribed him as having achieved belonging, and focussing instead on how the
FMNectwork requires hard work that is ‘good for him” as a pupil, he defers being fixed into
a position that appears stable but is actually precarious. Instead he allows himself room to

inhabit a more collaborative working future than his family ambitions and the mathematics

collective might allow.

The autonomous transformations in these accounts are presented as intentional, aimed at
creating a coherent sclf in face of the threatened unhappiness of being unable to reconcile
multiple identities. All three students searched for ways in which to ‘do’ individual success
without transforming themselves. They describe the belief that they can succeed as central
to themselves (and their family collectives in the case of Bob and Simon) and thus it is one
that would be unbearable to lose. The tensions that potentially prevent success come
from samenesses imposed by others in their schools, that is threats that have power over
them but that contradict their individuality. "The inside/ outside discourse of the FMNetwork
and, for Grants and Capital students, the fact that further mathematics was completely
separate from school were crucial in legitimating their claim to experiencing it as a place to

reconcile or avoid tensions between autonomy and institutional positioning (Futlong and

Cartmel 2007; Harvey 1989; Valentine 2007).

These accounts were thus told primarily as stories of success, conveying both a neoliberal

requirement to work towards the happiness of belonging and coherence, and a
developmental requirement that stories of adolescence end by reconciling gencrational

conflict and psychological unease. However, uncase does persist in them. Looking at the
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space “around” success as well as what it occupies (Mendick, Morcau and Epstein 2007,

2009) reveals the belongings that further mathematics does not completely reconcile, and 1

continue this in the next chapter.

The importance that students give to creating a coherent self is helpful in understanding
wider patterns of exclusion and inclusion. Simon and Bob give two different examples of
individuals reproducing themselves in the ways expected of them as young aspirational
British-Asian youth. Although this belonging was expected, I have shown it was not
without difficulties and they had to negotiate how they belonged to further mathematics in
ordet to achieve their own adolescent identity projects. I also argued that Jodie positioned
herself using discourses of exclusion — being silenced in the classroom, relying on friends
not teachers, being slow and caring rather than fast and competitive - that all resonated
with the ways that academic success is usually inscribed as White, middle-class male
subjectivity. The parallel discourses that associate the F'MNetwork with employability,
practical applications and non-cocrcive spaces were important in allowing her to contest
this representation and so to belong. All three students are working with tensions between
themselves and their schools that they sce as lasting into employment. All three maintain

their experiences in further mathematics as sclf-entreprencurial resistance that shows them

as able to reconcile these threats to their future success.

This does not mean that students sce further mathematics as climinating the other
constraints upon them, that they are 'subsumed' into mathematics (Hall, 1996). The way
that students’ talk embeds the FMNetwork in school practices (and contrasts it with them)
produces it as having only a temporary cffect in enabling a coherent resistance to
institutional and social positions of exclusion. Students had continually to reiterate the
FMNetwork discourse that further mathematics was both theoretical and practical in face
of other discourses that it related only to school. This would explain why many students
who enjoyed mathematics chose degree courses that included another subject. “1able 7.2
below shows the students’ choices of university degree course (for pre-UCAS interviewees
these are intentions only). The shaded names show students who completed two years of
further mathematics. Fven students who continued further mathematics to the end

hesitated about committing solely to mathematics at university.
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University course ... \pplied for

Intend to apply for

”7’//":7/’/ Ricky
Mathematics and Y5000 Joe 4 Michael
_

another subject
_

Mathematics

Science/ AgentX Mario  Steffi | 007
engineering
Computer science /%5/ // Tom

)
Business/economics Clive Steve Hayley
Arts Ellie Esther

Undecided/ not W
going )

Table 7-2  The university applications of participants

This chapter introduced the idea of further mathematics as an imagined collective, which
could be extended to a university mathematics collective. I started with the theoretical
notion of the FMNetwork as an community where belonging is legitimated by
homogenising samenesses that are not contingent on physical proximity. These belonging
practices could be specific to further mathematics. However, even when I asked directly,
aspects such as the FMNetwork branding, online resources, textbooks and attending
revision events did not feature strongly in students’ accounts of experiencing belonging.
The social practices of the school and classroom — how they allowed students to determine
themselves as the same or different to others, happy and secure - were far more important

in making it possible for them to belong or not.

One key practice that marked out sameness across the collective was examination
achievement. It is no surprise to find that A-level students continue the practices of
primary and secondary pupils and treat the outcomes of assessment as producing their
selfhood and determining their capabilities (Putwain 2009; Solomon 2007a; Wiliam and
Bartholomew 2004) In the crucial early year 12 modules, this emphasis was largely
productive, providing comfort that students belonged. Later, Further Maths results
featured strongly in students’ accounts as unpredictable, with effects that will need to be

explained in their identity projects and this risk to self-government was a main reason

given for giving up.

I have already discussed how neoliberalism enables the discourse of 'going it alone' to

override temporarily the exclusion of examinations, or in Simon's case the unwanted
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effects of inclusion. Bob and Jodic’s examples show that constructing relationships with

teachers is another way of negotiating belonging. Relationships that foster belonging were
produced as good mathematics teaching, as responding to learning needs, but primarily as
help that recognised the students as individuals who could succeed despite their perceived

failures or differences from ideal students. Watson describes how mathematics classrooms

often lack such relationships:

The kinds of teaching available often fail to match with the adolescent need for support for

the process of self-actualisation, and for other social, emotional and psych()logicnl moves

from childhood to adulthood. Teaching can be exploratory and life-developing at all levels

of mathematics, but is more often a mixture of offering rules which are hard to follow —a

cruel mixture of apparent safety which conceals high risks. (2004, p376)
Although T would want to unpick the ‘need for self-actualisation’ and ‘psychological
moves’, the characterisation that mathematics teaching offers deceptive comfort in rules
which are hard to follow scems very like Bob’s experience. He describes the independence
he gains when his 'MNetwork tutor is open about risks and explores his understanding
rather than repeating mathematics’s rules. This means he feels equipped to work towards
progress. Jodie too finds it possible to participate and share her understanding when the
small further mathematics A2 group works together and  the subject’s acknowledged
difficulty makes “going wrong” common for everyone. ‘The significance, and perhaps the

complexity, of maintaining such relationships will be evident in the next chapter too.

Finally, I want to note the importance of the fact that the further mathematics collective
was positioned as out of school. All three of the students 1 discussed here were enabled to
produce themsclves as successful precisely because further mathematics was not initially
offered in school. They not only took up an opportunity that the school could not offer
them, but they continued becanse it was not the school that was offering it. This aligned
them with the policy discourse of employability that relocates the responsibility for lifclong
and cconomically relevant learning to individuals rather than the state (Hesketh 2003).

The ‘war for talent’ locates employability in individual skills and self-presentation over and
above institutional credentials (Brown, Hesketh and Williams 2004). In the next chapter [
discuss how students positioned themselves as becoming more independent through

further mathematics and how (and in what circumstances) this could be understood as a

product of themselves or of mathematics.

179



Chapter 8 Struggling with Independence

In this chaptet, I argue two points. First, that students’ participation in further
mathematics is best understood as a means for them to experience independence.
Sccondly, that the practices of independence that ate allowed at the intersection of further
mathematics and school build in exclusions as well as inclusions. 1 do so by considering
the ways that further mathematics meshes with discourses of independence, and how
students can be inscribed within them. This develops my argument in the previous
chapter that students positioned themselves as belonging with further mathematics as a

way of escaping or at least adapting constraints inherited from school or family.

What does it mean for a neoliberal subject to be independent? This is almost a tautologous
question. I established in Chapter 2 that individual sclf-governance is at the heart of the
ncoliberal subject and its theorised relationship with society. Discussions of modernity
revolve around the freedom of the individual (Bauman 2001; Carter and Virdee 2008), the
lingering power of socictal constraints (Atkinson 2007a; Beck 2000; Mayo 2000), the
authority to personalise identity (Butler 2008; Giddens 1991), the adequacy of describing
experience as a pursuit of separate autonomy (Griffiths 1995; Walkerdine 2007), and sclf-

management as replacing state governance (Rose 1990, 1996).

Here I take independence as a practice of adolescence (and colonialism, sce Lesko (2001),
Fraser and Gordon (1994)) that claims autonomy and freedom as qualities that are
individual: not granted, devolved or imposed by others. Independent selves are produced
as units of truth-telling, governance and will just as independent nations are. ‘Thus the
independent adult self is “transpatent to itself and responsible for his/her actions and
exercising conscious 'choices” (Besley 2002, p335). Neoliberalism constructs individuals
as naturally self-governing but fallible. As such, they are always under scrutiny and in need
of re-shaping, but (in the first instance) by themselves and not others (Rose 1999).
Normalising practices of (self-)surveillance and (self-)management are understood as
desirable first for individual well-being and then for collective well-being. They are
necessary to inscribe subjectivity: being a neoliberal self means knowing and acting on
onesclf and constructing one’s independence in the spaces available. These spaces must

include the economic and hence this entails becoming an cntreprencur of the self (du Gay

1996; du Gay 2000).
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Of course, it is socia/ discourses that inscribe individuals with the opportunities and
responsibilitics of exercising ‘their’ freedoms and pursuing ‘their’ autonomy. But
‘becoming independent’ is an ongoing process through which individuals are
distanced/distance themselves from what is deemed social and external about these
inscriptions, adopting them as internal practices of the self. Tt is this that we saw above in
Jodic and Bob’s accounts of escape and Simon’s account of managing his own adolescence
between family, school and friends. These students constructed new discursive landscapes
in further mathematics where they could ‘go it alone’, ascribing themselves as with self-

knowledge, a will for self-determination and responsibility for following this personal will.

Rose (1999) stresses that social control and autonomy are produced together. Neoliberal
governments safeguard ‘private’ zones in which autonomy is to be respected, and
simultancously shape individuals® responsibilities for their conduct in these zones. Being
autonomous therefore means you have to be accountable for your choices and how
discourse positions you. In Chapter 2 we saw that practices of the self included moral
codes and sanctions (IFoucault 1984). The kind of punitive sanctions that work between
the individual and the state, or between individuals, are exercised more subtly in a
neoliberal society that relies on individuals governing themsclves. Threats of direct
punishment are replaced by re-organising the relationships between individuals and

institutions in order to make visible the threat of failing to make economic capital of

onesclf (Steer et al. 2007).

This works in two ways: education is the primary disciplinary mode of the neoliberal state -
it shows people how to deploy themselves effectively and “fixes’ them if they do not do it
propetly (Coffield et al. 2007; Steer et al. 2007). After compulsory schooling, there are the
welfare/employment technologies of lifelong learning and entreprencurism,
psychotherapeutic technologies that teach self-knowledge and care, and market-media
technologies that guide you in defining yourself by your consumption. All these are forms
of education in which experts provide us with 'public' languages, practices, techniques and
artefacts that we assemble into the 'private’ effects of psychological interiority (Rose 1996,
p220). Inside schools and colleges, teachers roles have changed not just to be experts in
their subjects but to be experts in how to teach students to be independent learners
(Blenkinsop et al. 2006; Edwards 2008; Young 1999). Indiviudals need to be taught their

tresponsibilities to monitor and improve themselves and be taught how to be happy with

them.
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Secondly, dependency is pathologised in a self-perpetuating spiral: the more suspect
dependency becomes, the more individuals aim to eliminate its socio-structural basts.

Men, middle-class women, pensioners and working women have in turn successfully
variously constructed themselves as independent, leaving dependency to addicts and
welfare recipients typically represented as poor, black women and children (Fraser and
Gordon 1994). The sanction for not becoming autonomous is being judged as unable to
choose for oneself. This renders one still a child, not employable, not civilised, and unable
to take part in the practices of seduction and consumption by which contemporary society

is simultancously integrated and individuated (Bauman 2001).

Independence is thus a particular concern of students, who are positioned as lacking it but
required to achieve it (Leathwood and Read 2009). Their need to become independent is
continuously undermined by their need to develop expertise in the institutional
technologies that demonstrate it. In this chapter I investigate the discourses that operate
in further mathematics, how they produce students’ claims to be independent and how
they prevent those claims. These feed into my research questions: Q2 concerning the
power relations in discourses of further mathematics and Q3 concerning the subjectivities
they inscribe. I start by outlining the relationship between students’ patticipation in
further mathematics and their descriptions of becoming independent. In the last chapter
showed how strong accounts of belonging were supported by managing discourses of
sameness and ‘going it alone’, and these gave new routes into advanced mathematics.
Drawing on the samenesses of adulthood, students could frame their experience as a quest
for independence within particular further-mathematical discourses of possibly-
precocious maturity. Here I look at the same discourses first through the accounts of
three students who struggled to find tenable positions doing school further mathematics,
and then briefly through emails from students after starting university. Together thesc
suggest the significance and continued effects of understanding further mathematics as

producing independence. It also shows how old patterns of exclusion operate through the

technologies of teaching responsibility.

8.1 Further mathematics as becoming independent

In this section I give an overview of how the students presented themselves as becoming
dependent/independent while learning further mathematics. Independence as a personal
quality was discussed explicitly by 23 of the 24 students. They also discussed their

dependence on others, sometimes explicitly, sometimes through their feelings of pleasure,
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pain and maturity as they worked with others. In the later interviews and emails I initiated
this by asking students to choose adjectives that did or did not describe them as lcarners
(sce appendix 4.5). Out of the seventeen responses to this question, twelve students
picked independent as applying to them and four as not, and many students also picked
realistic, competitive, lasy, flighty and disciplined (see details in Appendix 4.5). The subsequent
discussion around these choices provided a fruitful way into investigating what was
involved in students’ descriptions of dependence and independence, whether mathematics

or further mathematics wetre involved, and what effects there were for participation.

As discussed above, contemporary independence is shaped into a thinkable and
managcable form through discursive technologies that require personal will, responsibility
and expertisc in self-management. This was certainly consistent with how students
assembled the self-descriptions that combined other qualities with independence. Students
who felt ‘competitive’ explained that they were more “willing” to “go for it” and achieve
the best for themselves; while those who did not explained instead that they were

autonomous in scrutinising themselves and 7o/ being diverted by their peers:

Competitive, if you have a competitive spirit in a job you’re more willing to be quick off the
mark. You’re more willing to try and get further in your career. And independent, able to
work independently. Help, you know, go that step ahead, because they all relate in that
respect. And then... but, then again, you do need to work as a team. But it’s the

independent spirit can help to further it. (Esther, year 13, independent and competitive)

And I'm not... I'd rather not be competitive. That's just not in my personality because at
the end of the day I'm just trying to find the best answers for mysclf, whether that's like just
talking to [teacher] and getting answers or... You know, I'm not... I don't try and beat
anybody. I don't try and get better than anybody, I just settle for what I've got and it's... You

know, that's it. (AgeatX, year 13, independent and not competitive)

Fecling ‘lazy’, “flighty’ or not ‘disciplined” were described as not yet being able to control

work practices as schools or examinations required, but accepting the responsibility to take

over self-governance, the need to ‘do it myself”:

No one really sort of focused me; it has to be mysclf that does it. So it's only when T have
to be, only at the last minute when I sort of focus myself enough to get the work done,

which I normally manage eventually. (Tom, year 13, independent and flighty)

Discipline would probably be useful, but I think in the workplace I am disciplined in what [
do, it’s just with normal work, like school work that I'm not disciplined really. In the work

place I just get on with things and do it myself anyway. 1 don’t need someone there telling
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me what to do and to get on with it, I just get on with it anyway. (Steve, year 13, neither
independent ot disciplined)
Students described themselves as ‘tealistic’ when they accepted responsibility for their own

working practices and achievements, but also when they realised that they could not be as

independent as they wished:

Realistic. I know that if I'm doing... if I need more help or need mote work, I'll go and get
it. [...] U'm realistic in my grades that T think I’'m gonna get. I'm always quite like... You
know, like people will be ‘Oh well, I think I'm gonna get an ‘A”, and I'll be like “Well, T think
1 might get a ‘C’, so maybe I'll work a bit harder and try and get a ‘B”, or something. So I

think I’'m quite realistic in that sense. (Helen, year 13, independent and realistic)

If you ematl [the FMtutor], it's not like... "cos she can't like make you sce things, you just
have to write it and you just have to accept that she's right and not... Then you might be able

to answer the question. You might just have to be like, "Yes I understand that you can do it

but I don't think I can do it.' (Ricky, year 12)
In both those quotes we can start to see how easily realism can change from assessing the
situation and taking responsibility to accepting that one may not achieve. There is a
tension that realism may be necessary to give evidence of maturity and autonomy but

accepting the ‘realistic’ view may limit one’s pursuit of success/happiness

Independence was thus an imperative that underpinned students’ progress as learners. It
was also understood as significant for employment and adulthood. For example, it was
chosen most often as the quality that would be useful for later life, because of its value to
employers. In Chapter 6 I showed how the discourses of further mathematics made it
difficult for students to find happiness in the ways that they expected in mathematics
classrooms. Students negotiated these tensions by giving up on the secure dependability
of mathematics, thus meeting the imperative to become independent by accepting risks.
They continued to value working with peers but constructed it more productively as
distancing oneself from adult support, and thus another route to independence. Students
needed to make such negotiations because the dominant tone towards dependence was

detisoty, associated with regression to childhood:

When you're doing A2s you can't be really dependent on anyone clsc to do it, you have to
go with it yoursclf, find your own resources, etc make your own mistakes. Especially in
Maths, I think that you can't... Like if you make a mistake with a problem you can't just go
running to your teacher and be like I can't do it. You have to like do it again and again and

again until you get the right answer. (Jodie, year 13)
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I'm not as independent as I could be. I'm used to my mummy making my lunch for me, and

my mummy getting me up! (Mario, year 13)

You’re pushed so much by parents and teachers that it’s just so un-independent however

much they claim it is. But whereas next year I can do it when it suits me, even if it’s after a

big night out party, it’s when it suits me and there’s no one else to blame. (Chatly, year 13)
I used these self-descriptions to examine how the 22 further mathematics students
presented themselves as being independent, wanting to be independent or not yet ready to be
independent. These three positions are not a priori distinct: they reflect the underlying
imperative eventually to become independent adults and also the discourses identified in
the data, which positioned students differently in different lessons, at different times and
in different interactions. As in the quotes above, students could half-joke about being a
mummy’s boy and then describe completing extra homework unasked all year: there are a
whole gamut of complementary ways of being in/dependent. Therefore I refined my
analysis to focus on whether these accounts cited mathematics and/or further
mathematics as contexts that required, allowed or prevented the practices they described as
independence. The following three tables put the students’ self-descriptions in the context
of their participation in Further Maths. To do this I have grouped the students according
to the position that they constructed/were constructed by most strongly in their reflective
accounts: usually that taken towards the end of their participation when they reflected on
their development and choices. I do this to show an overall pattern: the students who

constructed the strongest claims to independence in further mathematics are those who

chose to continuc n year 13.
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Table 8-1 ‘T am independent’: shaded names are students who completed two years of Further
Maths.

Bob
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s Further Maths different subject
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Table 8.1 shows the 11 students who constructed claims to ‘already be/ have become’
independent in their school work. In the first column are those who produced their
independence within further mathematics. These include Bob, Jodie and Simon whose use
of further mathematics to ‘go it alone’ I discussed in the last chapter. All these students
continued for two years (as shown by the shading). In the second column are two students
who worked mainly outside their school lessons in mathematics - Joe on his own and
Michael with his father. After AS-levels they decided to concentrate on core subjects and
did not continue further mathematics. I have chosen to discuss Michael’s account in this
chapter because there are ways in which further mathematics does inscribe him as
independent although ultimately he cannot take these up. In the third column Esther and
Tom explained that they had achieved their independence from having to manage the

reading and research demands of English and Geography respectively, and both stopped
further mathematics.

Table 8.2 shows the students whose accounts constructed them as wanting to become
independent in their work: In the first column, Charly, Mario and Sukina positioned

themselves as becoming independent in further mathematics and completed two years.
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Table 8-2 ‘I want to be independent’: Shaded names completed two years of Further Maths
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In the second column, John described himself as independent in mathematics because he
found he “learnt more” by using examples from the textbook, but could not “get a hang
of it” in further mathematics where he needed the teachers’ explanations. He did continue
however, because he felt he could eventually do well. He called on two protective
discourses to legitimate this. These were his good early module grades in Further Maths,
and also his British-Chinese identity (Archer and Francis 2005) which he desctibed as
“mostly Chinese people are good at maths”. Finally, as we saw in Chapter 6, Clive disliked
needing so much help in mathematics. He articulated mathematics as denying him
independence and was thus tempted to give up. However he eventually stuck with it and
gave up further mathematics. Within these accounts too, the discourse of wanting to

become independent was contested in accounts of choosing further mathematics.

Table 8-3 ‘I am not ready to be independent’. Shaded names are students who completed two
years of Further Maths
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Table 8.3 shows the third group of students who explicitly said they were not ready to be

independent in a school context. The neoliberal imperative to become independent was

evident in the confessional nature of these accounts, and how they described their painful
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experiences of trying to succeed alone. The imperative to be happy impels students to

give up further mathematics, and the table shows that most did.

From this group I go on to discuss Steffi and Randall because they are students who
continued further mathematics and tried to find their own ways to become independent
within it. Steffi consistently tried to position herself as mature yet dependent on others; in
the end this discourse becomes untenable within further mathematics and other family
circumstances. Randall is a student who simply could not construct a cohetrent position in

which he could sustain his idea of personal, practical independence with that required by

the school.

The overall pattern suggests that becoming independent is indeed a significant presence in
the discourse of student choice. Further mathematics is a context in which independence
can be claimed and performed, but successful outcomes are not guaranteed. Where there
are significant tensions between the neoliberal requirement to become independent and
their experiences in further mathematics, then students tend to give up further
mathematics. The students who varied this pattern were largely those taking only AS-level
(Joe, Michael, 007, John) and it may be that the epistemic and social demands of AS-level
emphasise independence less strongly. In the next section I use the three chosen accounts
to show how students’ sense of autonomous choice was produced by the responsibilising

and personalising effects of discourses of educational independence, and how these

contributed to constructing failure.

8.2 Discourses of independence

In this last selection from my data, I start with Michacl and use his account to illustrate the
discourses that students used to position themselves as becoming independent through
further mathematics. These are resistance to school constraints (as we saw in the last
chapter), claiming authorify to speak for oneself as a learner, expertise in karning for and about
oneself and taking/ accepting responsibility. Then T use Steffi and Randall to explore some of the
ways that students are excluded by the imperative to independence and how they tried to
resist it. Finally I draw on emails from when the students had started university to

illustrate how the discourse of independence in further mathematics persists in the form of

self-management rather than solitary work.
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8.2.1 Michael

Michael studied Mathematics, Economics and ICT A-levels in the large sixth-form of a
London school and started AS Further Maths at Capital. His learning background has
similarities with that of other students: like Sukina, he had been accelerated in GCSE
mathematics and taken an AS-level module in year 11; like 007 he decided to retake his
year 12; like many he talks of his mathematics as a childhood pleasure that creates a bond
with his father. Although he constructs his account of independence as a combination of
personal circumstances and qualities, the outcomes, choices and discourses he uses are the

same as those that structure the accounts of other students who struggled.

Michael’s family are working-class British-Vietnamese. His father is a bus driver with
passions for mathematics and politics that have inspired Michacl to study economics at
university. I interviewed Michael once, when he had just decided to restart year 12

LEconomics and ICT, continuing with A2 Mathematics but dropping Further Maths

completely.

When Michael introduces himself as independent he weaves together the discourses of
independence as resisting school constraints, claiming the anthority to speak for himsclf as a

mathematics learner, and karning for/ about oneself. He is positioned to make this claim

because he does not learn mathematics in the classroom, but at home with his father:

I usually walk in knowing it already. But at home I lcarn a different thing. T tend to read the

text, basically our book yes, I read through how they explain it, examples, then I tend to do

the easy questions first like straightforward questions when they ask you about that. Then

they apply 1t to sentences and how they phrase different questions and everything. Then 1

try and figure that out as well. So thatis how I doit.
The practices underlying this explanation of Michael’s independence were similar for all
the students who claimed to be independent in mathematics or further mathematics (that
is, those 1n columns 1 and 2 of table 8.1). Around half the students insisted that their main
learning was at home from textbooks and past papers; the others felt the teacher was most
influential. I showed in Chapter 6 that working alone was a new and significant demand in
further mathematics. Many students found this requirement painful and blamed it on theit
school circumstance: only needed because they found some teachers’ explanations
formulaic, hard to follow or simply forgotten by the time they got home after an extended
FMNetwork lesson. Here, though, Michael uses his home-work as evidence of his
independence in mathematics. It justifies him in challenging the normative position that

learning takes place in the classroom, and distances him from his teacher and his peers.
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Thus he introduces his independence as an act of silent resistance: “I usually walk 1n
knowing it already”. The timelessness of “usually” and later “tends to” establish him as
having both self-knowledge and strength in this position. He then describes the way he
reads mathematics textbooks, building from explanations to “straightforward questions”
and word problems (“sentences”). The correspondence between what “ 1 do” and what
“they” do, sets up a personal dynamic that shares his thythm of learning with the
textbook’s authors, aligning his own learning journey with their logic and giving him
authority. Other students also gave similar overviews of the mathematics textbook. In
doing so they presented themsclves as effective in using the books independently, tailoring
their work to their own needs. They also present themselves being knowledgeable about
mathematics education technologies. By matching his learning with the textbook, Michacl

claims and reinforces his legitimate claims to speak for mathematics and for his own

learning.

Solomon (2009b) identifies teachers’ epistemic authority in the classroom as inducting
students into the practices and literacies of mathematics. It is inherited partly from the
certainties of mathematics itself, partly from socially-legitimated participation in a
mathematics community. Teachers also have social authority that derives from the social
practices of the classroom and affects who acts and what they are allowed to say and do.
Students can take over both kinds of authority. Here Michael claims epistemic authority in
his knowledge of books and learning and this permits an associated claim to social
authority. After describing his work, his summarising sentence “that is how 1 do it”
connects back to his initial claim “I usually walk in knowing it already”. It supports his
right to social authority and enables him to challenge school social practices that otherwise
create him as dependent. Thus these three discourses are mutually supportive in
demonstrating Michael as having an expertise (in textbook skills) that allows independence

and also a sense of wilful pleasure in resisting the school norm and being able to learn

alone.

Mathematics is the context in which Michael can show himself as able and successful,
resisting school constraints but accepting the goal of investing in his own self and its
cconomic self-actualisation. Because he learnt at home he could maintain a performance of
ability and autonomy while fulfilling the classroom imperative ‘not to work’ that I showed
in Chapter 6 : “Oh yes I am good in the class but I am very lazy, very lazy!” In the same
conversation he argued for the mature imperative to work: “maths, if you don't work then

you are not going to go nowhere, basically.” He reconciles these contradictory imperatives
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by assigning them to the different practices of school and home, assembled as

mathematics.

In further mathematics Michael also worked at home, trying to “figurc it out together”
with his father. Michael observed how his father would sit and spend the night working
through the textbook so as to be able to explain unfamiliar topics:

Oh that was different. I mean my dad didn't study that, so we basically went through that

together as well. So that was a new thing for him and it was a new thing for me. So we sat

down and read through the book ... yes it was completely different. Tt was good actually. 1

mean [ enjoyed it. I thought I was alright, until the exam results.
Although further mathematics felt different to mathematics, Michael describes how it too
involved the process of working with the text book and interrogating one’s own
understanding: that 1s, exactly what he used earlier to justify being independent. One
interpretation is that Michael simply achieves this independence in school by relying on his
father rather than his teacher, but Michael emphasises their actions as learning together.
He makes a slightly different claim: that his father’s example taught him how to teach

himself, and this change marks him in becoming independent from his father and from

school:

Yes. I mean, 1 got that from my dad really. Before I used to rely quite a lot but then |

started picking up how he used to do it so then I just started to do it myself as well. It's

yeah, I teach myself.
There is a slippage here: he uses this discourse of autonomous learning to claim
confidence and independence in mathematics but the experiences he draws on are those of
learning further mathematics. He “used to rely” on his father’s help in mathematics but
when they had to learn further mathematics together, Michael adopted that model for
teaching himself mathematics as well. Further mathematics is thus central to Michael’s
construction of independence as developing the expertise “to do it myself” even if it is not

the context in which he chooses to show authority or resistance.

The discourse that Michael makes most use of is independence as learning for/ abont oneself.
This discourse brings together two aspects of students’ work: firstly, when Michael (and
other students) talked about independence in further mathematics work they stressed their
own decision-making (e.g. sitting down and reading the book), their feclings of tentative
enjoyment (“it was good actually”) and their maturity in discovering this “new” practice.
All these associate learning mathematics with learning something abons onesclf. The

second aspect is how students connect their experience of working individually and with
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uncertainty to the type of learning that goes on in FMNetwork lessons. In the previous
chaptet we saw that Bob saw himself as enabled to become an ideal, independent student
when teaching recognised “how he learnt”. Michael also described FMNetwork teaching
as personalised, “aimed especially at you”. One of the most fiercely independent students
was Helen, at Grants, who in lessons treated many of her teachers as a nuisance, just
“standing over me and being like ‘Oh, you’re doing that wrong’, or ‘Oh, you need to do it
like this, don’t you?’ I like working it out for myself”. When it came to further
mathematics however, Helen connected her knowledge about the subject and hersclf to
the model of mathematical processes that her teacher had discussed with her:

You'll stare at them and sce like a really long equation thing with like trig functions, and

you'll be like ‘Oh my god?”. Whereas if you work it through like logically and slowly and kind

of bit by bit, you kind of realise ‘Actually, T can actually do this and I know what I'm doing’.

So I think that’s the way that I would approach it. That’s the way I've always been taught to

do things.
The students’ discourse of learning for oneself has similarities to the classroom teaching
aspects of the broader ‘personalised learning’ policy discourse™. 1 usc a similar term here
because one element of the personalised learning policy is to help (and make) students
recognise their learning needs and be responsible for their own learning. 1 think it likely
that Michael, Helen and other students were aware of this aspect of policy discourse in

schools and this helped to form their arguments that learning for yourself was a valuable

indicator of independence.

Michael’s independence in mathematics lessons showed itself as distance. In contrast he
“learnt quite a lot” during the FMNetwork lessons, where the combination of a “good
teacher” and a small group meant that he could ask questions and follow explanations.
Michael explained that the FMNetwork tutor, like his father, connected mathematics to his
own understanding. He did not resist his comparatively dependent position of having to

be taught in further mathematics. Instead, because the teaching was personal, he used it as

mote evidence of being independent.

22 Personalised learning has been adopted as a policy term for educational reforms that might broadly be
termed personalised pupil-management. School leaders are encouraged to tatlor teaching, assessment and

the curriculum to allow maximum individual student choice and rapid flexible interventions (Pollard and
James 2004; West-Burnham 2008).
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Despite this central explanatory role, Michael does not continue further mathematics after
recciving his AS-level results, and he does not interpret this as relinquishing independence.
This is because of the fourth discoutse that constructs independence as taking responsibility,
and as we saw eatlier (§8.1) connects it to realism, maturity and sanctions. In Michacl’s
case taking responsibility for his learning compels him to have to give up further
mathematics. At AS-level Michael got 2 D grade in economics which he found
unacceptable. He did not want to resit AS modules during year 13 and was allowed by the
school to start year 12 again. This freedom to choose an unusual trajectory keeps students
involved in choosing and managing their own ‘personalised’ learning but also ties them to
the school that provides that technology of independence. Hete choosing does position
Michacl as becoming autonomous, but he also has to accept responsibility for his dectsion
and for his failure. One of the negotiated sanctions is that he gives up further
mathematics, a decision articulated in his own interests: “it was because I decided to retake
year 12. So I can't afford to... I would carry on, but I can't afford to slip up on my two
subjects”. The responsibility of choosing imposes a rationale wherein any out-of-school
learning is a risk he must not take. It has the effect of binding him closct to the school

and its opportunities, so that the school discourse of neoliberal responsibility becomes

inescapable.

For Michael this was a moment when home and school discourses of independence
collided. The school discoutse prioritised responsibility and was backed by an
institutional logic of deploying scarce tesources. These were then read into the individual
as constraints arising from his own scarce capabilities. In the home discourse, the
priorities awarded to learning for/ about oneself; time and ability are presented differently,
without this limiting power. Michael had to persuade his father that it was an imperative
he had to follow: “I talked to him about it, how I think I have got to concentrate on my
two subjects. So he said yes, I should do that and maybe consider taking it next year
again”. This is the only occasion in Michael’s interview when he suggests that his
‘thinking’ has any power to overcome his father’s perspective on learning. He can do so

because he is backed by the school discourse of responsibility that he is compelled to
internalise.
Throughout this study we have seen how examinations are produced as disturbing old

understandings of the self and bringing in new ones. We sce it again here when Michacl

says “I thought I was alright, until the exam results”. However, his example shows that it

is not simply a question of grades presenting students with a new, ‘truer’ self-knowledge,
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neither is it knowledge they may accept or resist depending on their ‘mindset’. The
institutional effects of examination results position students as having to make certain
kinds of choices within discourses of rational self-investment. They have to give some
things up in order to stay responsible: Michael gives up the independence of sustaining a
sense of going-it-alone in his learning, for the possibilities of independence as school
success. This logic proved compelling despite the fact that Michael’s home- and
FMNetwork-based discourses of independence suggested that his work in further

mathematics was not a scarce or minor resource that competed with mathematics but

rather a productive source of help.

822 Steffi

Steffi is a White, middle-class student at Moorden, who studied Biology, Art, and
Mathematics to A-level. At the end of year 12 she got C’s in both Physics and IFurther
Maths AS-levels and had already decided that she hated Physics. In January she dropped
Further Maths too, after one more module. Steffi was one of the students who came to
mathematics with a sense of belonging, because her grandfather was an accountant and
het mother an accountant’s receptionist. Untl year 11 she had intended to build on and

improve this history by studying mathematics at university:

My mum’s like ‘you don’t really want to do an accounting degree because then you're stuck
doing accounting. So I thought well if T do a maths degree and then train as an accountant

afterwards, I'd then have other ways to go if it all, if I'm fed up of being accountant. T can

then go off to different things (year 12).
I have classified Steffi’s account as one of not being ready to be independent because she
explicitly said so, and because of the way her talk values and builds on conncctions with
others. Much of Steff’s account of her education concerns gathering around her people,
knowledge and experiences that will “help”, similarly to Ball and Vincent’s (1998) ‘hot’
knowledge. Here for example she describes what usually happens in her mathematics class:

I sit next to Mihail and we like tend to work through everything together and so if onc of us

gets stuck we'll help the other. And then sometimes we’ll ask Rob and Jay who sit the other

side, sort of on the other pair, and then Anna will sometimes turn round when she needs

help and doesn’t understand something so we'll help her (year 12).

When she looks back on further mathematics she expresses the benefit of completing the
January statistics module as the help it gives for her degree in marine biology. On the

whole, though her memories of further mathematics were of not getting enough help.
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I think that will help me though just because I've done, well because this year we did, 1 did
the Statistics 2 test and I did Statistics 1 last year so I've got quite a... which is the only bit
out of the maths I think that’s really going to help me at uni, because you do a lot of

statistical studies of environment and stuff. So that’s the only thing that’s going to, T think

out of the maths that will help me (year 13).

I ended up hating it. It’s like my physics which I ended up hating. I think whenIget.. 1

think it’s when I don’t get, when I can’t understand something and I can’t get the help to

make me understand it, Ill turn against that subject, I won’t want to do it(year 13).
Steffi’s insistence on help is at odds with the dominant discourse that avoids dependence.
Bauman considers traditional collectives as formed by a “fraternal obligation” (2001, p58)
to give and receive help over a period of time. He uses the fraternal tag to distinguish this
from contemporary communitics of self-identification and self-help. His example is
Weight Watchers, that he calls a “peg community” because it hangs on identifying a
problem and sharing or treating it temporarily. Bauman contrasts this with the sccurity
that the mutual-interest of a help-obligation engenders: there are people who will give you
help simply because you are proximate, not because they are the same as y()u23 or also gain.
This chimes not at all with the sclf-entreprencurism and affinity collectives of
neoliberalism, and only partially with the stress on patriarchal obligations in neo-
conservatism (Rose 1999), but it does appear in educational discourse. For example, both
Kyriacou and Goulding (2006) and Boaler (2008) put collaboration and mutually-helping
relations at the heart of engaging mathematics classrooms. 1 question whether the
distinction between traditional (mutual/‘fraternal’) and affinity (‘peg’) collectives is as clear
cut as Bauman suggests. In Chapter 6 I showed that students, including Steffi, described
managing happiness by managing help: working together in mathematics classrooms and
collaborating on further mathematics homework. Here too Steffi’s work of gathering the

help she needs is a way of personalising her learning and producing herself as directed

towards future economic goals.

Broadly, however, further mathematics could be seen as showing the insecurity of a peg
community for Steffi because she is awate of a sense of progress towards independence

that she does not keep up with. In further mathematics she feels “rushed” and “a bit

1 et a2 e . .
pushed aside”. When she described the experiences that cause her to give up further

’ . . - . .
2 Although Bauman’s use of ‘fraternal’ seems to me (in English anyway) to invoke sameness in a way that
does not support his argument.
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mathematics she describes the tensions she feels around asking for help, and connects her

feclings in the FMNetwork lessons with those she takes home afterwards. These add up to

make each other unbearable:

Steffi I think it was just the fact that it was two hours and it was not sort of like a little
bit and then you do a lot of like practice like we do in normal lessons. It was we got only a
little bit of practice and I found I wasn’t picking up the techniques easily enough. And I felt
if I didn’t understand something and T asked questions, that like I was being sort of, not
ignored, but it was dragging back the rest of the class because obviously they were then

going to get behind. So T just thought, T can't be doing with this.
Cathy So in a way was it not making you feel good about yourself?

Stefft No. I'd come back and my mother used to... When I came back from Further

Maths T used to be horrid. Twas just so sort of fed and up and frustrated and I'd just fly off

the handle at her and then go out and... T just couldn’t cope with it in the end.
In her further mathematics class Steffi feels herself becoming excluded by the tutor and
others, not necessatily from the class but from the practices of self that she otherwise
values. Steffi presents her sense of belonging in mathematics as framed around mutual
help. In further mathematics she recognises an imperative to be independent in order to
belong with the rest of the class, not to ‘drag them back’. This means she cannot accept
the amount of help she needs (although from my observations this appeared successful in
keeping her included in the lesson, and the tutor was keen for her to stay). iqually, the
help she does accept is not enough to enable her to continue:

Because we had to move at such a fast pace I found that there wasn’t really time for me to

sort of practice it with her there to help me. So T just didn’t get on with it so T just decided

thete was no pomt in it.
The discourse of moving/ improving runs frames this summative explanation of her choice
and is present in her description (above) of how she feels different/excluded during
lesson. But there 1s a second discourse of sclf-expression through family belonging and
mutual help that is stronger. Steffi can bear the tensions until she reaches home, when her
frustration causes her to exclude herself, this time from her family. It is this second
exclusion that really marks her pain: when further mathematics starts to affect her sense of

belonging at home. This was a particularly significant contrast as it happened during a

period when Steffi’s mother was ill, and needed her support. For Steffi the further

mathematics collective 1s positioned as one where some help is given but cannot be taken

happily, and home is where help should be given but is not, again causing unhappiness.
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Steffi’s example confirms a number of points. It shows that giving and receiving help 1s a
discourse of belonging that has currency in the mathematics classroom in other ways than
as entrepreneurial self-interest. Throughout my data giving and receiving help in further
mathematics are recognised as mutually beneficial, but here (as in Chapter 6) it also serves
as a happy object in its own right, promising secure belonging and causing pain when
threatened. It also shows that further mathematics is understood as eventually requiring
independence, even for students like her who try to resist the denigration of dependency.
Help as happiness is a compelling discourse, and in this casc it scems almost compatible
with the imperative to get ahead and become independent through further mathematics, as
she does persist despite slow progress in further mathematics. In the end though, the
emotive tensions stack up in Steffi’s experiences of lessons and at home and she gives up.
Thus we sce that contingent circumstances such as Steffi’s mother’s illness have effects on
how students can position themselves that are not recognised by a model of an
independent student. This recalls Leathwood and Read’s (2009) study of ‘higher education
subjects’ in which most undergraduates found themselves excluded at some time by the
dominant construction of the ‘independent learner’ — whether by their family ties, finances,

class, illness or disability, unfamiliarity with dominant culture, newness, shyness or any

other condition.

Steffi, along with Esther, Clive and Ricky, gave up because of frustrations that produced
them in an identity they found unbearable. Afterwards they rationalised this experience to
minimise the pain and render it a choice that recognised their individuality. Steffi presents
the decision as gaining a knowledge of both herself and the constraints of what is on offer.

She is not to blame, rather she has made a maturc assessment of the circumstances and is

caring for herself (and implicitly her mother):

If I had four hours a week like everything else and had a teacher that I'd go and sce sort of

like when I needed it, it might have been different. But with only the two hours a week it

wasn’t the right way for me to go about it.
These students did not reject their initial sense of belonging to further mathematics as
illusory. Rather they give accounts of finding that they do not or cannot belong there in
the FMNetwork context. They describe this choosing as finding “the right way for me”,
once again drawing on the authority to speak for themsclves, learning for/about oneself
and taking responsibility (McRobbie 2002). The discourses of choosing further
mathematics position these students as becoming independent by giving it up; and hence

by taking responsibility for their own exclusion. 1 do not intend to evaluate the ‘suitability’
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of these choices for any one student, but to point out how discursive patterns of exclusion

are read as individual self-expression and progress into realistic matutity (Currie, Kelly and
Pomerantz 2000).

823 Randall

Randall and Mario are best friends at Grants, with exactly the same subject choices,
Mathematics, Further Maths and Physics, and both hoping to work in sound engineering.
Randall usually speaks with more confidence, but Mario is doing slightly better in
examinations. The teason I discuss them is to reiterate that students who share the same
discourses can nonctheless position themselves quite differently, and that one student can
be positioned by a combination of discourses. Here I concentrate more on Randall, but I
have discussed Mario in Smith (2010). In year 12 Randall presented further mathematics
as being a test of “will power” and concentration in lessons, more like university “because
you're going away and doing it all yourself”. He argued that what he really needed in
further mathematics was the answers to the exetcise because “You can sec how you get to
that answer and you can learn how to do it and you can try it more and do it yourself”. In
this he articulated the discourses of epistemic and social authority, and learning for/about
oneself that often shaped independence through further mathematics. In year 13 he and
Mario jointly described their struggles with comparing lesson-notes and the textbook while
revising for their (now school-based) further mathematics course. But when T asked if
they took responsibility for their revision, Randall retorts with what “you generally expect”
school to provide for you and then moves on to excuse the lack of success that he has
achieved in trying to resist dependence and learn more directly from the book

Randall ~ Well T generally... you generally expect it for them to kind of like know what to

teach you kind of thing, and know... to kind of guide you. But no I haven't been doing really
checking up on the syllabus or anything. Just didn't... There's another thing, he [their
teacher] doesn't mark the homework. He sets homework but he never marks it.

Mario He used to.

Randall  No he used to, like a few months ago. Now it's just revision. But, you know he

gave us homework then never marked and it doesn't really give you an incentive to do it. So
alot of them I just didn't do because T thought well he's not gonna mark it, what's the point?
And I think that... that was bad really, because if T had done the homework 1 think T would
have been a lot more... It's my own fault 'cos T just didn't do it. But I'd have been a lot more
up to speed on certain things I think. But anyway. If he was... If I knew he was gonna mark

it, and be like 'Oh, you haven't done it, why haven't you done it?" T would have made sure 1
did it kind of thing,
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Cathy So you feel you want more kind of telling what to do ... more structure about

that?

Randall  Almost. I mean at sixth Form you don't expect it to be like uni kind of thing,
whete you go off and you do it yourself. I think in that environment, you know when you're
paying for a course and stuff, you make sure you learn the stuff. Here you can't... you still...
Even though they're trying to prepare you, you still kind of expect them to at least check the

homework to sce you've done it right and stuff. It is sixth form, it's not uni yet kind of thing.

So I don't know.
[T asked if Mario felt the same...]
Mario T wasn't conscious of the fact that he was gonna take it in or anything, just... I just

knew... I just knew I had to get some more practice, so I ended up doing the questions

because... But not all of them. I do whatever I need to.

Here Randall is quite clear that it is the school’s responsibility, not his, to structure the
course and to make sure that students complete their work. In this argument his own
independence is an issue only when an individual teacher is at fault in not checking
homework. Unlike Michael, Jodie and others who “go it alone’ in their learning, Randall is
choosing not to resist his positioning as a pupil, and here he starts to differ from Mario.
Mario’s defence of the teacher - “he used to” fits his own position that students should
become more independent over time. He contrasts himself with Randall by comparing
who they pay attention to: Randall is conscious of the social authority of others while
Mario just knows what /e needs to do. Mario expresses his independence not by
emphasising that responsibility but casting himself as driven by self-entreprencurism and

thus choosing to learn for himself.

In this discourse of conforming pupil, Randall rejects the demands on him to be
independent but he still has to accept the consequences of not having been independent
enough. Within his description of further mathematics he uses the terminology that
teachers are there to “guide” and “prepare” students, and that he owns the “fault” of not
having worked. In my question I described him as wanting to be told “what to do” (a
more negative position) or secking “structure” (more positive), giving him an opportunity
to refine his position. Instead he argues that independence is valuable only at certain times
“its not uni yet”). He distinguishes between school and university, a market-driven
institution that does responsibilise you because you “go off” and pay for it. So

independence 1s ascribed to adulthood and financial accountability, not learning.

In rejecting the personal responsibility to work independently Randall can be positioned
either as immature, not yet ready to be independent, or as trying to challenge the logic that

reads him as aiming primarily for economic freedom. In the adjectives task he describes
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himself as independent but his justification has many modifications ( “try”, “like”, “and

stuff’, “kind of thing”, “like I say”, “all the time™) and suggests that he is independent in

further mathematics only by necessity, not by desire:

Like I say, I do try and learn some stuff by myself, like teach myself it, and like look through

the book and stuff, and read up about it all the time. That's partly because T don't ever

understand it, and partly because I just need to kind of thing, to get the grades (year 13).
As we saw earlier, others position Randall as immature — maybe not clever enough to
belong and too ‘young’ to see the self-delusion. In this quote he echoes their excluding
valuation “I don’t ever understand it”, but as we saw in Chapter 6 he argues that the

discourse of precocious achievement in mathematics is the delusion.

There is a different discourse of educational success that Randall attempts to sustain:
studying as building up “experience” in the present. In further mathematics he suggests
that ‘trying’ can be worthwhile for its own sake and not just for grades: “the more you do
it, the more you're like looking at problems and trying to solve equations and stuff”. Here
he does appear to be challenging the logic of aiming primarily for cconomic freedom
because he not only applies this to working in mathematics but also to his aspirations
beyond school. By year 13 Randall is thinking about entering the music industry dircctly,
without going to university. Again he describes this as learning from doing and
experience: “there’s technical but you're just kind of... You can be taught it like and learn
it from cxperience. It's all about how a picce of music sounds and stuff like that”. “This
discourse of valuing experience in a slower timescale allows him to position himsclf as
successful and realistic without the responsibility of making progress: “I've still got
ambition and stuff, but I'm just realistic as to the fact that it might not happen as soon as 1
expected”. Slowing down avoids the risk of ‘getting ahead’ of one’s authentic self. It is
more desirable than progressing towards independence in further mathematics, which he
positions as running the risk of losing touch with coherent selfhood because you are so

concerned with learning as moving away from the present. We see this when Randall

challenges Mario’s plans:

Randall  I'm going to be there. But Mario's gonna be like working out all these equations.
Mario And I'm gonna be paid ten times more than you.
Randall

And I'm gonna be the happicr one. It's not all about money Mario,

Mario No. I'm gonna be happy (year 13)
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Randall’s attempts to adapt the discoursc of independence towards authentic activity
rather than responsibility colour his descriptions of struggling in further mathematics
classrooms. He represents himself as not belonging because he is not active, simply
watching the board and thinking “well I don't understand what the hell you're doing”.
Instead he prefets to go through questions himsclf (or with Mario), producing an active
independence that way even if it is not successful. He does use the textbooks quite

extensively in order to organise his experiences of mathematics but they often do not give

him the feedback he needs when he needs it:

I honestly, T read. T don’t know like how many hours I've spent trying to find stuff in there.
And then it gets to it and then it gives you a question that says, 'Now why is this like that?'
And I was like well that's what T want the answer to and you've just told me to work it out
myself. Give me the answer... (year 12)
Several other students also described the textbooks as frustrating in this way, and here the

online FMNetwork resources did secem useful in providing them with another source of

examples and explanations to make comparisons with. Randall did not comment on using,

this website, though Mario found it good.

Randall’s alternative valuation of authentic active experience over accredited progress is
sustained strongly by discourses of practicality and immediacy. These can be the same
discourses that mobilise to exclude working-class ‘people like us’ from higher education
(Brooks 2003). When Randall talks about studying further mathematics he says “we don't
seem like the kind of people that would I suppose”, and later he extends this exclusion
when during year 13 he decides not to apply for university. He is unsure whether his
future is in continued education, in casual sound-related work or in an industrial
apprenticeship. Staying in post-compulsory education, and studying more abstract
disciplines are the types of choices that produce structural class inequalities (Atkinson
2007a). So here the tensions that Randall experiences when trying to challenge how the

discourses of further mathematics and independence add up to exclude him in a way that

re-articulates class.

The three students I have discussed here, Michael, Steffi and Randall, are connected by
being ‘casualtics’ of further mathematics. Their exclusions are inscribed in various ways by
the understanding that further mathematics requires independence, and the related
meanings of independence as resisting school constraints, claiming authority to speak, learning

Jor/ abont oneself and taking responsibility. All three students claimed epistemic and social

authority in the mathematics/ further mathematics classroom; and all three welcomed the
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envisaged autonomy of being able to usc a range of technologics to organise their own
learning. These are necessary practices for successful adulthood and successful belonging
in further mathematics. However students who tried to resist these practices risk being
positioned as dependent and out of place in further mathematics. Steffi eventually found
it impossible to reconcile these discourses of independence with her sense of learning and
speaking for herself as gathering and managing relationships based on help. She could not
articulate belonging in further mathematics alongside belonging within her family
collective. It was the discourse of responsibility that caused tensions for Michacel and
Randall: they felt pressure to give up as a way of expressing themsclves as having self-

knowledge and being aware of how they were judged by others.

There is one last empirical contribution that adds to this weighing up of the discourses of

independence, and that comes from students’ emails after they had moved on to

university.

824 After school

My agreed research framework allowed me to email students for the Moorden and Grants
cohotts in the term after leaving school. In practice, it was not casy to maintain contact
into the third year of the study, but cight students did respond (just over half, see appendix
1). They were broadly the students who had followed mathematics-related degrees. 1
asked them whether their working practices had changed since they left school, and also

whether further mathematics had had any lasting effect. Once again their responses

focused on working practices that could be characterised as managing work with others,

and producing oneself as independent. Further mathematics was repeatedly linked to

these negotiations:

T often just rcly on lesson work in some subjects, not doing much work on my own. 1 think
further maths has taught me to do more work outside of school, even if | feel that 1 can
already do what is required. T think I am working the same way 1 did at school — try do as

much as possible on my own then meet up afterwards and fill in any blanks together, (Paul,

computing)

T've found that self learning is my favourite way of working through material. T currently
have 17 hours of contact time with staff but would be perfectly content with much less.
This isn't because im lazy, but because i can work through text/work books at my own pace
(plus im not much of a morning person!). With the learning side, its very much an
independent thing (same with others i suspect). But problems and coursework (after a stab

at it yourself) tend to be discussed between a group. (Mario, physics)
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I always attempt work, but I find other people working motivates me, and therefore I very
regularly will sit and do work with other people, even if they’re on an entirely different
course, 1 almost find it easier sitting working with people doing different work than the
same, as it then pushes me to try and figure out my own work, rather than ask for help
straight away. But I do find that when revising for tests, or important picces of work, a

group of us from the course will get together and study then! (Charly, mathematics and

business)
What is evident in these responses is the confidence of students’ claims that a combination
of working with others and working alonc is a legitimate practice of learning in advanced
mathematics. These are not now the casualtics of further mathematics. They are students
who have already negotiated a stance in which they can produce themselves as
autonomous and self-directed while working with others. FFor them doing independence
with the FMNetwork is not narrowly defined as solitary independent work, but rather as
recognising how one needs to learn and claiming both the authority and the responsibility
to manage the details for oneself. It was this that constituted most of them as belonging
to the further mathematics collective while at school. Once at university they articulate the
same discourses of going-it-alone but belonging with others. What is less evident is any
discourse of resistance, although all three emphasise that their motivation is their own.
This suggests that independence as cluiming epistemic and social authority, learning for] abont
oneself, responsibilify plus — crucially - collaboration is a resilient way of belonging in
mathematics. In fact Paul and Mario (and Simon who we met in Chapter 7) make stronger

claims for themselves working collaboratively at university than they did at school.

This does suggest that doing further mathematics has an cffect on university study,
because it contrasts with research findings that students are generally wary of accepting
organised peer support when they make educational transitions (Davis 2009b; Hernandez-
Martinez, Willams and Farnsworth 2011; Hoyles, Newman and Noss 2001). It has also
been suggested that they tend to rely on maintaining the continuity of existing work
practices associated with their ‘authentic sclf and do not readily try out new relationships
with others (Warin and Dempster 2007). Where mathematics has been articulated as
requiring isolation, this s likely to continue and lead to a cooling-off of engagement
(Daskalogianni and Simpson 2002). Tt is clear that peer-support does help students,
especially when it is institutionally supported, for example with work-rooms (Solomon
2009a). These few results suggest that further mathematics students ate ready to take up

such practices and see them as productive work on the self rather than remedial action.
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A second way that further mathematics had supported students was in frecing them from
relying only on one institution. This recalls the znside/ outside positioning of further
mathematics, where the productive effects came by bridging the aspirations of further
mathematics learning with the systematising technologics of schools. The effect scems to
have been that students see a personal value in making use of a range of resources and
perspectives from outside the university course. These all become resources in their
project of independence as making learning personal. These university accounts paralleled
their accounts of further mathematics, but with their previous experience taking the place
of the FMNetwork tutor as showing them how to become experts in independence. They
mention their management of minor technologies such as being used to late evenings,

emailing tutors and once-a week lessons, but also the books and the FMNetwork website

if still available to them:

Now im here, its amazing how much of a difference learning the further material at a level
has aided me. Lven though I had forgotten the majority of a level, T wasn't seeing any
maths based material hadn't seen before (complex numbers, further integration, power
series.. etc.)- whether 1 understood it is a different matter(l). T was able to go back on

notes/books from the further maths a level course and things would spring back. (Mario)

I had to do alot of self learning for both subjects (especially further maths) and T am using

similar methods to learn here too. Learning Further Maths has definitely helped me in the

Maths content of my course and has allowed me to have a head start over people who

hadn’t done it. The teaching of maths here is not very good so T feel very relieved to have

done further maths and maths to a certain extent. (Simon)
As I argued above, the significance of this range of resources is not solely that it exists but
that it allows students to manage their own learning for themsclves and widens the
practices that they experience as successfully doing mathematics. As independent learners

they can draw on their own selves as experts in managing these technologies.

8.3 Summing Up

I have used these three students and the university emails as examples of how further
mathematics positions students as engaged in a project of independence.. My analysis
showed four discourses — resistance, responsibility, learning for/ abont oneself, and anthority to
speak for oneself - that all contributed to this sclf-determination. These were supported
by the discourses and technologies of further mathematics. Some of these technologices
unambiguously produced students as required to manage their own independence, for

example when schools started study leave after the further mathematics cxaminations,
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allocating no time for students to revise. Others are more ambiguous, such as lack of
contact time or mote demanding examination questions. In the last two chapters [ have
shown how further mathematics provides routes for students to produce themsclves as
independent and independence provides routes to choose further mathematics. The three

unique contributions made by the FMNetwork context were:

o students met a range of texts, teachers and online resources. Fngaging with these

positioned students as authorities in mathematics and in their own pursuit of sclf-

improvement-as-autonomy.

urther mathematics was sufficiently ‘outside’ school that students could map a
Furtl themati fficiently ¢ de’ school tl lent Id
personal route through resits, schedules for learning, relationships with teachers
and negotiations with universitics; it was sufficiently ‘inside” school that the

outcomes of these choices had value. This gave students authority and expertise in

learning for and about themselves

The ambivalent discourses that abound in further mathematics — precocity/
maturity, breadth/depth, you have to work/not work, inside/outside - allow

students some flexibility in negotiating the tensions in their positions as currents of

opportunity, at least until they are closed down by responsibilising technologies

such as examinations.

Producing independence is an important discourse of education and adolescence, and it
also has particular resonance in mathematics. As we saw in Chapters 2 and 4, the
socioeconomic value of mathematics comes from its ability to circulate power as
individual, rational mastery that is realised in authority and wealth-creation (Walkerdine
1988; Wright 2006). The discourses of neoliberalism allow understandings to slide
between individual and social governance, and the discourses of mathematics allow
understandings to slide between the qualities of the discipline and qualities of its students.
I have shown how students can take advantage of this, using their constructions of
mathematics as safe and straight to bestow themselves with guaranteed future success.
But this elision of mathematics and ‘doing mathematics’ also imposes imperatives onto
participants to re-produce themselves in certain ways. In this chapter we met students
who were casualties of independence: they nearly managed to assemble themselves as both
further mathematics students and happy, sclf-entreprencurial adolescents but ultimately
failed. All three students tried to adapt discourses of independence in order to become

more successful: Michael by drawing on the ample resources of home rather than the
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constraints of school, Steffi by valuing mutual help as a way of building sccure
communities, and Randall by emphasising his experiences of engaging in mathematics

rather than progressing in it (or not). These adaptations did not and could not succeed.

One reason for the tight-hold of independence on mathematics students is its neoliberal
role of governance. Mathematics and independence go hand in hand to predict progress,
self-direction and wealth. For example, policy makers consider that “the global maths
economy is driven by high personal capability, initiative and logical thought” (Kounine,
Marks and Truss 2008, p5). This comment makes the familiar demands for economic
participants to be ‘good at maths’ (invoked in “capability” and “logical thought”) but also
translates these into generic “personal” skills owned by the individual beyond the
mathematics context, so that with enough “initiative” they can be transferred anywhere.
Experience of mathematics is thus read as a certain way of becoming independent —
logical, collaborative but not emotional, self-directing and not directed by custom or other
people — through which private entreprencurism becomes a public good. In the new
cconomies of ncoliberalism “the value of an individual to an employer is no longer
represented by the denomination of academic currency but the cconomy of experience”
(Brown, Hesketh and Williams 2003, p120). Itis simultancously the case that individuals
studying (academic) mathematics are valued as “our very brightest young people” who “by
doing so are ensuring that Britain has a bright future” (Wright 2009). Both make sense as
discursive constructions because within contemporary policy the academic currency of
mathematics depends on constructing the student mathematical experience as one of
becoming independently capable. Mathematics can accommodate other discourses —
geeks, nerds, geniuses and madmen - that render students incapable in particular ficlds

(Mendick, Moreau and Hollingworth 2008) but this only serves to accentuate their social

distance and thus their independence.

This policy discourse 1s in line with historical and contemporary requirements that
university students should be independent learners. Historically, universities framed the
reward of academic citizenship as developing an ‘independent personality’, and this

constructed the university student as male, adult, civilised and belonging to the western
intellectual tradition (Leathwood and Read 2009). The contemporary discourses of
neoliberalism and technological progress encourage universities to use resource-based and
online learning technologies that enable large numbers of students to ‘up-skill’ themselves
for the labour market. "The discourse of employability has changed the demands of /on

mathematics departments: fifteen years ago, the London Mathematical Socicty (1995)
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called for students who were fluent and accurate in A-level content, now they value
‘thinking mathematically’ above teaching for neat-petfect A* grades (I.ondon
Mathematical Society 2010). Undergraduates need ‘stamina’ and ‘mathematical habits of
mind’ to persevere through perceived failures (Hoyles, Newman and Noss 2001); they
have to be able to study independently to combine their new conceptual learning with
“drill and kill” practice of techniques (Engineering Council 2000, p11). Leathwood and
Read’s (2009) study of undergraduates (across subjects) found that most found themselves
excluded at some time by the dominant construction of the independent learner — whether
by their family ties, finances, class, illness or disability, unfamiliarity with dominant culture,
newness, shyness or any other condition. As independence is so significant in

mathematics, it secems likely that similar exclusions would operate when independence is

central to further mathematics.

This all adds up to the conclusion that neoliberal subjects are discursively required to
position themselves repeatedly as becoming independent in order to develop their identity
as students and future ecconomically-active adults This chapter completes my argument by
showing that engagement in further mathematics is a way for students to produce
themsclves as a neoliberal becoming-independent educational subject starting to capitalise
on his/her individual self. A central concern throughout this thesis has been to show how
this production of neoliberal subjectivities through further mathematics contains with in it
discourses of exclusion that make it difficult or impossible for some students to continue
with further mathematics. I have shown how these exclusions operate around the social

dimensions of class, gender and ethnicity, yet are constructed and lived as individual

narratives.
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Chapter 9 Conclusions

In this chapter 1 draw together the vatious analytic strands of what it means to participate
in the further mathematics network. In Chapter 1 1 suggested that the current model of
rational individual choice is unhelpful because it excludes other ways of making sense of
how students do and do not participate further mathematics. More complexity is needed:
in particular to understand why there are patterns in who chooses to study further
mathematics and how these patterned choices are related to ways of understanding
mathematics, identity and society. T argued in Chapters 2 and 3 that a poststructuralist

approach provides the theoretical perspective and methodological tools to unpick existing

understandings of choice and further mathematics, and to examine the new
understandings inscribed in the practices and contexts of the I'MNetwork. 1 came to see
that choices were made by individuals but were not simply individual. Instead, choosing
further maths articulates practices of the sclf in discourses of education, employment and

personal fulfilment, inscribing rather than furnishing young people’s relationships and

identities.

My search for complexity and difference continued throughout the five year study,
directed by the way my theoretical research questions unfurled from their starting point:
identifying discourses of choosing, schooling and further mathematics ((Q1a). ‘The five
empirical chapters of this thesis show how T used these research questions to unpick the
discourses in official texts and student accounts. I have examined the power relations and
the classroom practices that support them (Q2a), how they position students and what
practices of the self are intelligible within further mathematics (Q3a). T have looked at
how different discourses relate to each other (Q1b), how they construct individuals and
collectives (QQ2b), and how they combine for individuals in ways that support and

challenge participation in further mathematics (Q3b and Q2c¢).

In these empirical chapters T gathered my thinking around discourses that are coherent
because of the way they function together in participants’ talk and practices, presenting
very strongly in the data, for example around time and maturity, and breadth and depth. 1
also sought theoretical coherence, where discourses work together to shape forms of
conduct and meaning and when they inscribe students as subjects positoning fhemselpes.

My data includes discourses within further mathematics that function as practical moral
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codes, systems of self-judgement and modes of subjectification, which, as I suggested in
§2.2.3, ate necessary for analysing practices of the self. Overall this is not a question of
matching students with discourses (which would have been incoherent from my
theoretical perspective) but of analysing the similarities, and the surprising differences, in
how these discoutses worked on and are worked by students, and tracing the outcomes

that they make possible.

I also find theoretical coherence where I can trace continuities and discontinuities between
the discourses of further mathematics and the wider discourses of contemporary
cducation, employment and politics. By showing how ‘doing further mathematics’ (or not)
can also be ‘doing’ progress, maturity, work, happiness, belonging or independence within
discourses such as neoliberalism, I offer three things. First T establish validity for my own
analysis. Drawing parallels with the discursive frameworks used by others helps to make
explicit the methodological relationships (Brown and Dowling 1998) between my
theoretical concepts (discourses, practices of the sclf) and empirical indicators (language,
obscrved outcomes). Poststructural research cannot scek validity in an external frame of
reference. It establishes its significance within the academie field by spelling its relation to
previously published work; arguing its coherence; paying attention to detail, diversity and
explication; and demonstrating its relevance to other ways of making sense of the context

(Ramazanoglu and Holland 2002; Taylor 2001a).

Secondly, and continuing from this, I offer a policy contribution. Given the dominance of
neoliberalism in post-compulsory education policy, largely unaffected by the change in UK
government, my research can have an impact only if it can be interpreted as evidence
within that policy framework (Wiseman 2010) and T have therefore sought to make the
connections explicit while keeping a critical perspective. In Chapter 2 1 drew on the
literature to argue that contemporary education and employment are driven by a neoliberal
sclf-entrepreneurial view of identity and education: the self progresses towards future
success framed by sclf-governance, inclusion and the capacity for cconomic self-
expression. In each of the empirical chapters 1 have shown how further mathematics
sometimes works in tension and sometimes runs along with these neoliberal discourses,

and this permits me to consider how further mathematics could develop in the future.

Thirdly, I make a methodological contribution to mathematics education rescarch by
demonstrating how a poststructural attention to discourse allows us to investigate

participation within mathematics in relation to concerns beyond the strictly mathematical:
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“in order to develop a conception of the learner who is an historically particular, social,
embodicd, and interested individual, at once both rational and irrational” (Walshaw 2004,
p9). As just discussed, recent educational technologies prioritise individual choice,
learning and sclf-expression, and so mathematics education rescarch needs such
methodologics to have relevance for contemporary institutional practices. More
importantly, my study shows that students’ accounts of participating in further
mathematics are complex and bound up in their understandings of themsclves as maturing
individuals negotiating inscriptions of ethnicity, gender and class and how they belong to
family, school and friendship collectives. A theoretical focus on learner-identities in

mathematics is inadequate to account for these interconnections.

This research process of gathering coherence within complexity provided the structure of
the four chapters analysing student data. It is in this arca that I note a weakness of my
rescarch design which resulted in the fragmented collection of information about
participants’ social class, ethnicity and family/community sctting. 1 initially felt nervous
about asking personal questions about (for example) who students lived with and their
family educational history, especially in group situations, and gathered information in a
conversational ad hoc manner. I tried a more systematic approach through later email
questionnaires but without complete success. 1 did not therefore have a systematic set of
data on which to base comparisons. In some cases (g with Steffi) it only became
apparent later that students’ family circumstances were so relevant to further mathematics.
In future rescarch I would ask participants’ for such data at the outset, and thereby give
them the opportunity to reflect on their positioning (Savage, Bagnall and Longhurst 2001).
This was a limitation arising from my own class and cthnic positions, and also framed in

the deceptive discourse that mathematics is less personal than, for example, gender (Adler

and Lerman 2003; Mendick 2003).

In this conclusion I now discuss ideas that were raised across these chapters, and connect

them to my analysis of document-based further mathematics discourses in Chapter 4.

These ate:

® The discourses of choosing mathematics and choosing further mathematics are not
the same: further mathematics builds on and disrupts the dominant sense of

mathematics as ensuring progress.
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e The 'MNetwork provides new routes for participation in advanced mathematics:

it offers institutional and collective backing for students who want to improve or

resist some ways they are positioned in school.

o There are tensions within the discourses of further mathematics that can lead
students to exclude themselves: students who resist their school positioning are

precarious in their power to ‘write themselves differently’.

I then consider the implications for further mathematics itself, for participation in

advanced mathematics, and for future research. In doing so I discuss what my research

has to offer and its limitations.

9.1 The discourses of mathematics and further mathematics

are not the same

Throughout this thesis it has been clear that choosing mathematics and choosing further
mathematics both function as practices of adolescent selthood extending beyond the

classroom, but also that they function differently.

Choosing mathematics

In Chapter 5 I showed how choosing mathematics reinforces the modernist episteme of
progress and the expectant time of staged adolescence. Modernity privileges knowledge
that controls change in the present and future (Chandler 2011; George 1999; Mendick
2011; Sfard 2009), and the students could find such knowledge in their mathematics
practices. They associated mathematics with safety, straightness and what 1 called a
discourse of moving/ improving. This discourse was then applied to themsclves as
individuals, predominantly in the form of an inheritance from their parents, their cthnicity
ot their recognized past ability. This discourse of safe, straight progress constructed
participation in mathematics as something that endures within students and will guarantee
future improvements, but nevertheless needs to be developed by appropriate educational
technologies. In Chapter 6 I showed how mathematics produced students as engaged in
such developmental work on the self: becoming able to manage the ‘natural’ opposition
between work and happiness, indeed to transform it into the psychological rewards of sclf-
entrepreneutism. This transformation supported the progressive discourse of

moving/ improving, so that accepting and adapting the imperative to work was taken as
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evidence of increasing maturity and alignment with the practical/ financial realism of

employability (Hesketh 2003).

I also showed in Chapter 6 that students predominantly used their accounts of work and
happiness in school mathematics to orient themscelves towards the future, and then, by
securing that future, they could keep up happiness in the present. These discourses of
controlling work and happiness relied on practices that established mathematics as
dependable and allowing work with other students. Mathematics was dependable because
it promised future attainment and cconomic rewards; and because it facilitated students in
producing themselves as having epistemic and social authority in lessons. They felt able to
chat, argue, collaborate and resist some aspects of teacher control because they were
confident that they could — with a combination of sclf-motivation and peer explanations -
make sense of mathematics. Both the resistance and the self-confidence helped again to
produce them as maturing, self-governing individuals. In school mathematics working
together was thus intertwined with dependable mathematics as a resource for steadily

becoming mature, although always within the staged development of school progress.

Most students connected their sense of authentic belonging to the classroom collective
with dependability and working together: together these constructed a confidence that they
could rely on understanding mathematics with the help of friends (and sometimes
teachers). In Chapters 7 and 8 I showed how students such as Jodie, Bob, Simon and
(sometimes) Randall resisted the way they were positioned by the discourses of school
mathematics and instead tried to ‘go it alone’ in further mathematics. Here again what
they were resisting could be scen as the inevitability of mathematics: that certain positions
in mathematics offered few possibilities for resistance or adapration. Jodie, Bob and
Randall reacted against the ways in which they could be judged as not belonging, and
Simon reacted against his position of extreme belonging, because they understood these

judgements as posing powerful threats of exclusion from other futures they envisaged.

Choosing further mathematics

How was this different for further mathematics? There were two key relationships in how
students talked about choosing mathematics and further mathematics. Firstly they built on
the discourse of moving/ improving mathematics, and this happened particularly when they
described their year 12 decision to start the further mathematics course, They saw further

mathematics as offering impetus to the progress offered by mathematics. By choosing to

, .
‘do extra’, further mathematics students could express themselves as extreme/typical
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examples in mathematics and also as the aspiring ‘bright” students of neoliberalism,
successfully framing the rewards of work as psychological as well as sociocconomic (Rose,
1990, 1999; du Gay 1996). Hete they drew explicitly on the inside/ outside and gold-standard
discourses of the FMNetwork that I identified in Chapter 4. Being /nside the mainstream
curriculum allowed them to relate their choices of further mathematics to the shared
understandings of progress used in national pre-university qualifications. Being outside
enabled them to suggest extra qualities beyond that (often-criticised) scale. The go/d-
standard discoutse added to their positioning by reinforcing a value system in which
advanced mathematics indicates an enduring, objective measure of quality and qualities.
This representation was durable: throughout the two years certain further mathematics
students (such as Simon) wete positioned as the archetypal student who were going to

make good simply because of their (unexamined by others) disposition to study

mathematics.

Secondly, further mathematics disrupted the discourse of steady mathematical and
adolescent progress by suggesting you can ‘get ahead’. Instead of progressing expectantly
while learning mathematics you can make choices that project you nearer to independence
and adulthood. Whether viewed as an acceleration ot a calculated speculation, this
supported students’ decisions to participate in further mathematics. We saw this when
students described further mathematics as new, hopeful, not safe but accessing university
mathematics and ways of working. In this disruption, further mathematics students were
frequently positioned as precocious, attempting to inhabit both childhood and adulthood.
This position is familiar from the research of, for example, Burton (2004) and Mendick
(2006; Mendick, Moteau and Epstein 2007) who examine stercotypes of ‘born’ or a-social
mathematicians My study has shown that this position can also be productive and explain
participation in further mathematics. Dissenting from the dominant temporalities and
ascribing to alternative achronias is a way of articulating onesclf as an agentic knowing
subject in contemporary discourses where time is so closely bound with the self Nowotny
1994). Dissenting from the dominant discourse of mathematics as steady improvement
contributes to the construction of further mathematics as autonomy; while rejecting the
watched, expectant temporal technologies of adolescence constructs further mathematics

as doing independence from school constraints. The claim for precocity adds to the

M [3 1 . ] . ~ . .
discourse of ‘going it alone’ we saw in Chapter 7, and supports doing further mathematics

as an exercise of neoliberal sclf-improving endeavour.
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Choosing further maths is also made precarious because of this precocity: in doing further
mathematics you are out of your proper time and your development is both achieved and
halted. In Chapters 5 and 8 we saw how the discourses of maturity and the normalising
technologics of examinations mobilized against continued participation in further
mathematics. The association of further mathematics with effortless success presents a
similar dilemma: overcoming the opposition to work indicates adult achievements in
working on the self, but the imperative not to work was also associated with illusion and
childhood. This means there are flexible productive possibilities in not working (as for
Michacl) , but they can readily become threats. When work in further mathematics did not
lead to a sense of secure understanding nor recognized examination results, then it
exposed students such as Randall, Agent X and Tom to the fecling of having worked for
an illusion. Unlike mathematics, choosing further mathematics could be construed as
choosing an illusory future over the “realistic” expectant present and their socially-
maturing teenage sclves. Students who continued with it risked losing access to both

mature adulthood and the natural, authentic pleasures of childhood.

After investigating these differences between the discourses of choosing mathematics and
the discoutses of choosing further mathematics, it is clear that there are ambivalences even
in the basic relationship: further mathematics builds on mathematics, or disrupts it, or
both. In the discourses of maturity/risk and work/happiness, further mathematics acts as
a ‘conversion point’ that can turn good feclings into bad or vice versa (Ahmed, 2010).
These ambivalences allow for possibilities and for tensions, and it is these currents that we
see at play when students negotiate how they position themselves as individuals belonging
to the collectives and imagined collectives of further mathematics, school mathematics,
family and beyond. All of the students saw themselves engaged in the search for
autonomy, which they associated with the discourse of the “independent learner”
(Leathwood and Read 2009). As we saw in Chapter 8, students who trusted that school
technologies would allow them to combine independence and success tended to continue
mathematics but drop further mathematics. Students who distrusted or resisted school
practices tended to continue further mathematics. Of course, as I have argued, there is no
simple causality in these rclationships: the discourses of school construct mathematics
students as developing a natural staged autonomy, proving that they can ‘do’ the White,
masculine, rational selves of mathematics education (Mendick 2006). The discourses of
the FMNetwork can disrupt the educational progression and project students to more

individualised choices of employment and university, suggesting they ‘go it alone’.
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9.2 The FMNetwork provided new routes for participation in

advanced mathematics.

This thesis brings together ideas about choosing as identity work and what further
mathematics ‘s’ in the FMNetwork. My poststructural approach allows me to analyse
both these aspects through discourse: it is discourses that inscribe what choosing subjects
means for individuals, and what further mathematics allows them to say about who they
are and who they can be. Because poststructuralism has been more influential in generic
rather than subject-specific education rescarch, so existing literature has tended to frame
choosing as a practice of the self inscribed in the pastoral, carcers, personal and social
development aspects of school (Ball, Maguire and Macrae 2000; Besley 2005; Reay 2004,
2008), while futther mathematics is constructed in its curriculum, policy texts and
connections to university mathematics (Hoyles, Newman and Noss 2001). T have argued
throughout the thesis that these discourses are not produced separately. Instead, my data
shows how further mathematics and practices of the self intermingle in schooling and the
local contexts of FMNetwork classrooms. Discourses have effects, and one of my central
lines of argument has been to show that the FMNetwork does provide new routes for
participation in advanced mathematics because it offers institutional and collective backing

for students who want to improve and/or resist some ways they are positioned in school.

One significant component of my thesis has been the longitudinal study in three sites.

This offered the opportunity to examine subject choice in the context of the A-level
subjects that students started, completed, sometimes wished they had (or had not) done or
could have done. This means that my rescarch complements larger studies based only on
choice outcomes (Noyes 2009; Noyes and Sealey 2009; Royal Society 2011; Searle 20081,
Scarle and Barmby 2006). None of the students I interviewed would have been able to
start without the FMNetwork. When I first contacted the 22 further mathematics students
during year 12, 21 were considering continuing (this was a factor in my choice of site and
presumably their willingness to participate). By my last contact (six to twenty months
latet, depending on site and email permissions) 13 of them had continued for two years, 12
had accepted university offers for STTEM subjects with a further six ntending to apply (see
Table 7.2). This is a good retention rate for STHM subjects: for comparison, the UPMAD
project (Understanding Participation in post-16 Mathematics and Physics) found about
half of the students in their sample who were qualified to study STEM degrees were

actually doing so (Reiss ct al. 2011). Of course my participants had already opted once to

215



‘get ahead” through STEM when they started further mathematics, nevertheless most were
choosing to repeat that choice. Morcover five of the ten who chose mathematics or
mathematics-plus-another-subject at university had not studied a science A-level. Ttis
students such as these, with a mixed, non-traditional sclection of subjects, who are deemed
less likely to continue (Bell, Malacova and Shannon 2003; Kitchen 1999; Reeves 2008).
This is a significant group, comprising around 40% of mathematics/further mathematics
A-level students in England in 2005, 2007 and 2009 (Royal Society 2011) but they are less
studied because they are not qualified for science. This puts my rescarch findings in
context: although I have documented the complexities of choosing further mathematics,
the clear outcome was that a diverse group of students were able to manage these

complexities and continue a coherent trajectory in mathematics.

The second thread of this argument concerns how these new routes came about. Through
the literature review, the analysis of further maths network texts and students’ talk, T traced
a range of ways in which students can find themsclves belonging to further mathematics.
It was no surprisc to find the discourses of ability and inclination running through all the
students’ talk, as found in previous studies of mathematics participation (Hernandez-
Martinez and Williams accepted; Mendick, Moreau and Epstein 2009; Solomon 2007a,
2009b). Here these discourses inscribed stories of belonging to further mathematics as a
homecoming ot natural progression, completing a cycle. We saw in Chapter 4 how this
was supported by the gold-standard discourse of further mathematics that articulates
mathematics as having a bright timeless quality. T also argued there that the FMNetwork
presents itself as progtessive by balancing discourses of quality with equity, critical
compatisons with school measures of conformity. These come together in the breadih-plus-
depth discourse that offers new routes for participation through shoring up breadth, but
maintains legitimacy by reproducing depth as the non-examined, natural level where the
‘elite’ belong. Thus official discourses and students’ talk reinforce cach other in

foregrounding a sensc of searching-for and finding oneself in further mathematics.

However, although I found this was a widespread discourse, there were only two students
(Paul and John) for whom it was not contested. For most students, finding onesclf within
the breadth of further mathematics was a discourse they could usce to show themselves as
working towards belonging, but in doing so they had to work — they were not achieving it
as natural. In dealing with this dilemma, attraction could become a “lure”, and
homecoming became associated with escape or finding oneself in ways that were

wider
than mathematics.
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In Chapters 7 and 8 I examined how six individual students were positioned at the
intersections of multiple practices of the sclf, and how each negotiated their combinations
in ways that were subtle and unique but did nevertheless show commonalities in what the
discourses of further mathematics made possible. T want to draw out two of those

commonalities here: how further mathematics relates to independence and families.

Independence

In Chapter 8 I presented my argument that doing further mathematics was best
understood as a way of becoming independent. I supported this by examining the
accounts of students who continued with further mathematics, and by exploring cases
where tensions between the neoliberal requirements to achieve independence and
cxperiences in further mathematics caused students to give up. In my data there are four

related discourses that write further mathematics as a practice of independence:

not more legitimacy than school mathematics. Therefore it enables some students

to resist school discourses which may exclude them.

FMNetwork teaching practices allow students to learn for/about themselves.
Providing textbooks, online resources and the expectation to persist with extended
homework tasks are part of this practice. But students accorded more significance
to teaching that focused on the mathematics and responded to what they did or

did not understand, giving them skills for independent learning rather than simply

demanding it.

Students used further mathematics to claim cpistemic and social authority. They
described themselves moving between doing mathematics by themselves, with
peers, in their mathematics classrooms and in the FMNetwork group. It was often
acknowledged within their schools that they had unique or rare learning
expetiences. This was valued as an expertise in how school technologies should

apply to them, and they were accorded relative (although not complete) freedom in

choosing how to work and what examinations to sit.

In return for being granted the freedoms of independence, students were
positioned as responsible for their choices. This is the social contract of neoliberal

individualisation. It also supports the distinction between safe, straight
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mathematics which is dependable in itself and for its students, and further

mathematics which catries personal risk and hope.

Previous research has proposed that further mathematics provokes qualities of
independence in students. In some cases (e.g Kitchen 1999; Newbould 1981) this was
simply a ‘commonsense’ response to traditional school and assessment practices: since
successful further mathematics students completed complex questions when on their own
in examinations, and learned mathematics with less teacher support, then they were de facto
more independent. The gradual retreat of further mathematics to the larger or sclective
schools who could maintain viable teaching groups meant that this picture of independent
further mathematicians was dated. Similarly, since the 2004 A-level curriculum reforms,
Mathematics and Further Maths A-levels have shared optional modules and had similar
question structures. The difference in examination questions now rests primarily on the
nature of the mathematical topics rather than on the style of the questions. This can
indecd leave more decision-making to the students, so that in my data they described
further mathematics questions as more “intuitive” and “connected” than in mathematics.
They did not however feel that their developing intuition resulted from receiving less

teacher input, but rather from skilled support in how to tackle difficult questions.

The second approach to explaining independence in further mathematics focuses broadly
on “habits of mind” (Cuoco, Goldenberg and Mark 1997) engendered by mathematical
experiences and pedagogy. Independence is scen as a stage of having developed these
habits (Daskalogianni and Simpson 2002). ‘They are often aligned with an idea of students’
resilience, as when university tutors comment that further mathematics students’
advantage comes from their ‘stamina’ not their wider content knowledge (Hoyles,
Newman and Noss 2001). This association of resilience with independence positions the
pursuit of successful, autonomous sclfhood as always threatened and needing
reinforcements from within. Recent rescarch has examined resilience as a process of
interaction between soctocultural context and individuals’” developing agency, that can be
strengthened by having a “leading identity” (Black 2010) requiring mathematics, or
through reflective activities in which individuals become “consciously aware of their need
to break with what is taken-for-granted” (Hernandez-Martinez and Williams accepted).
My approach does not place such habits directly in the mind, but in discourse. It adds to
this discussion by showing how the practices of further mathematics make it possible to
pursuc an identity of escape or accelerated progress if it can be positioned as neoliberal

sclf-fulfillment (Lawler 1999; Lucey, Melody and Walkerdine 2003; Morcau, Mendick and
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Epstein 2009; Reay 2004; Rose 1999). Secondly, they do require students to think about
positioning themselves within ambiguous discourses (Ahmed 2008b; Butler 1990; Hall
1996b; Valentine 2007). Independence and success can be — and have to be - more

broadly defined than seemed the case for mathematics.

Families

One of the things that has been striking in students’ talk is how they can manage their
claims to belong in further mathematics in relation to the ways they belong in a family
collective, and how belonging to further mathematics can then function as a promising
happy object in the same way that family does (Ahmed 2008a). 1 have shown throughout
the thesis how students used relationships with family members, often but not always their
fathers, to explain why they felt an affinity with mathematics. This complements recent
research by the UPMAP project tracing the influence of ‘key people” on participation in
physics (Reiss et al. 2011): people whom the undergraduate identifies both with the subject
and themselves. Here I have examined these notions of identification: showing how
students could use the way that mathematics worked as a practice of the family collective,
and translate that sense of natural belonging to an inherited sense of belonging in
mathematics. This ties in with and 1s made possible by the mathematics discourses of
staged development that align mathematics with secure progress and inclusion. It also fits
with the finding that mathematics help students to feel chosen, reducing their ageney and

responsibility while increasing sccurity (Mendick, Moreau and Lipstein 2009).

For further mathematics, the discourses of ‘getting ahead” and ‘going it alone’ had a main
function of projecting students away from childhood. For example, Michacl learnt from
his father to work alone from a text book, and Helen learnt from her teacher how to feel
confident in tackling further mathematics examination questions. But this discourse
always brought with it the adaptation or resistance that participation was precocious,
allowing the imperative of maturity to be subverted. Hence further mathematics provided
routes by which students could progress while muddying the dichotomies of child/adult,
dependent/independent. I showed this through the examples of Sukina and Charlotte in
Chapter 5 who both used further mathematics to make claims for epistemic maturity and
authority while rejecting social maturity that would take them out of their intersecting
locations positioned by gender, class, ethnicity, by families, classroom collectives and

friendship groups. In Chapter 7 we met Bob and Simon who tied their participation in
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further mathematics to their family ethnicity but who were also aiming to break new

ground and challenge the family discourse of mathematics as a solitary endeavour.

9.3 Students who resist their school positioning are precarious

in their power to ‘write themselves differently’.

My study suggests that further mathematics was influential in providing students with a
route inside/outside of school that they could frame as a space of escape, of access to
ptivileged learning, and of recognition that they needed help in turning aspiration into
achievement. I have suggested above that ambiguities in the discourses of further
mathematics allow, and require, students to shape themselves (sometimes retrospectively)
as resilient, independent students even while they struggle with the repercussions of
examination failure. Similarly the ways they can/must frame how they belong to further
mathematics lies in their pasts and who they ‘are’ and also in their futures and requires
work on the sclf. We saw in Chapter 8 how some of these tensions added up to exclude
three particular students, but my purpose throughout this study has not been to sce
individuals as types but to examine how the discourses themselves make it possible (or
impossible) to choose or leave further mathematics. In Chapter 2 T considered how

educational discourses constructed school-ability, gender, class and cthnicity, and here 1

return to these concetns.

Ability

The mathematics A-level students in my study all had reasons to think of themsclves as
able. A school history of ‘always being in the top set’ was a widely-understood justification
for choosing further mathematics, so that having repeatedly ‘been chosen’ gave a
legitimacy, almost an inevitability, to choosing for oneself to get/ stay ahead. Other
students told a history of fecling excluded from the top ability group and, as we saw in
Jodie’s case, further mathematics allowed such students to stake a claim that went beyond
belonging in school mathematics into belonging with the imagined community of
mathematically-empowered individuals. In this sense the FMNetwork discourse of
broadening participation is reflected in the practices of students: it allows them to
challenge the past as restrictive. There is another aspect of ability that we see when
students encounter further mathematics, which is how much their "ability" relies on
institutional technologies and how at A-level these technologies narrow to examinations

and choosing responsibly to produce coherent belongings. Fxaminations are a normative
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technology of time, progress and risk that can verify your story of who you are, or ¢lse
expose and confirm you as excluded. If you chose further mathematics and do well you
are confirmed as special. If you fail in examinations you disrupt a significant practice of
belonging and (since you cannot actually escape your own progress) you are positioned as
dcluded, out-of control and inauthentic. One of the things that is strongly present in my
data is how students struggle to see themselves as successful once they have lost their
powets to produce themselves as unquestionably able. My analysis suggests that the
putsuit of independence and maturity takes over, and in further mathematics this can act

inclusively as for Jodie and Bob, or exclusively as for Tom and AgentX.

Gender

Gender is central to the social constructions of identity, learning and adolescence (Davies
1989 2004; Skelton et al. 2009), and central to mathematics in the school curriculum and
in Western culture (Mendick, Moreau and Lipstein 2009; Walkerdine 1988, 1989). In
Chapter 2 T discussed how the ‘problem’ of girls’ choices in mathematics shapes thinking
about the value of mathematics, about what equity should look like, and about gender. In
my study there was no obviousness about participation and gender in further mathematics
across the three sites. Moorden ended up with one young man in a group of four A2
students, Grants with one young woman, and Capital with small groups from single-sex
and mixed schools. Overall more young men started further mathematics and more gave
up. Idiscussed in Chapter 7 how two students were referenced by others in their groups

as extreme/typical further mathematicians; one was male, and one female.

What was clear in both FMNetwork texts and the student talk was the discourse of
proving oneself through choice that associates mathematics with masculinity, for boys and
gitls (Mendick 2003). We saw this in the alighment of further mathematics with
accelerated progress, rationally-backed speculation and controlled adolescence. This plays
out differently for young men and women. Rodd and Bartholomew (2006) suggest there is
a discourse of specialness for young women doing mathematics that does not exist for
young men, and this is partially supported in my data. For example we saw how Jodic
constructs further mathematics as a space for ‘going it alone’ within which she constructs
het significant friendships, her resistance to being positioned by male friends and teachers,
and a new visibility as a hard-working neoliberal subject. But we also saw how the
FMNetwork offers possibilities of distinction and specialness for young men through

Tic . 3 PN s tgon? > :
discourses of ‘doing extra’ and ’getting ahead’, although these may turn out to be illusory

221



(as for Tom) or unwantedly isolating (as for Simon). It scems therefore that a sense of
specialness exists but is perhaps not easy to combine with adolescent masculinity. It scems
likely that students learning further mathematics in school time would think differently

about their specialness, and this could be an area for future research.

Ethnicity

We are lucky to have a growing body of literature in mathematics education that theorises
gender without fixing what masculinities and femininities can mean. There are similar
arguments for research that recognises the processes through which multiple ¢thnic and
cultural positionings and identifications are ascribed, disclosed, un-closed and contested
(Carter and Virdee 2008; O'Donnell and Sharpe 2000; Ramiji 2008; Stevens ctal. 2011) and
these have been developed in mathematics for African-American and Latino/Latina
students (Gutiérrez and Dixon-Roman 2011; Martin 2006; Stinson 2010). My study can
make some contributions to identifying such processes within mathematics. 1 have shown
the dominance in choosing mathematics of the discourses of moving/improving and
adolescent development. These discourses are historically and institutionally linked to
western colonialism (Fraser and Gordon 1994; Lesko 2001; Martin 2010) but that

awarcness does not render them solely repressive: their circulation of power depends on

how they produce meaning for all involved.

Students in my study inscribed themsclves with a sccure, familial belonging in
mathematics. The ethnicity of White students formed part of this discourse by its
invisibility: their normative 1mages of family drew on childhood and where relatives
worked. Non-White backgrounds required/allowed students to accentuate their belonging
by aligning further mathematics with their specifically-ethnic culture. Sometimes, they
emphasised this culture as providing sccure origins from which they could choose to
inherit mathematics This was notably explicit for the three students who identified their
own ‘doing’ of mathematics with what their parents brought ‘from’ China or Vietnam.
Further mathematics was additionally aligned with the possibility of (positively) disrupting
patterns of progress. This fuels the metaphors of melancholy migrants, inter-generational
love and conflict that underpin prominent stories of cthnic-minority success and happiness
(Ahmed 2008a). Several students in my study were resourceful in weaving these stories
into learner identities that worked. 1 particularly recall how Sukina connected further

mathematics with her friends and her science-teacher brother-in-law, and thereby found a



route within the multiple meanings attached to being an aspirational, Muslim, caring,

intellectual, young woman living in a space between Bangladesh and one part of London.

Class

It is discourses of advantage, disadvantage and class that run most strongly through the
histoty of further mathematics, and get made over in the policy texts of the FMNetwork.
Throughout this thesis I have built a layered analysis of further mathematics as a2 way of
‘doing’ independence. Itis clear though that there are different ways to take up that
independence: as expectant, straight progress from childhood/pupilhood towards adult
and personal autonomy, as taking the risks of hoping for the future and the responsibilities
of accounting for one’s choices, and as resisting constraints as external and claiming
cxpertise in one’s own learning and progress. All these practices produce agency and high
technological employability; it would be hard not to read as favourable an educational
context which makes them possible. We saw in Chapter 7 how ncoliberal self-
entrepreneurism atticulates subjects with a desire to escape constraints and inscribes them
as empowered through self-knowing and hard work. However a major weakness of such
a consensus position is that “it ignores differences in the power of social groups to

enhance their employability at the expense of others” (Brown, Hesketh and Williams 2003,

p133). This study has also shown such differences in further mathematics.

I started Chapter 5 with Clive and Steve whose initial choices of further mathematics as a
way of ‘doing extra’ turned out to mobilise quite different perceptions of what
mathematics was for. Clive, focussed on accruing high-status qualifications, was urged by
teachers and middle-class parents to face the challenge of mathematics. Working-class
Steve readily used the discourse of personal employability to convinee his mother and
teachers that he could spend his time better in vocational A-levels. The practices of the
self in further mathematics that enhance self-governance and scelf-entreprencurism are
strategies of middle-class self-making (Archer, Hollingworth and Mendick 2010; Richards
2005; Sveinsson 2009), that construct working-class culture as an ‘other’ to the
independent learner (Lucey, Mclody and Walkerdine 2003; Moreau and Leathwood 2006).
The binarics that oppose staged maturity to precocity, learning to earning, expected
progress to illusions are all part of this construction of class as individual (Archer,
Hollingworth and Mendick 2010; Skeggs 1997, 2004). My data has repeatedly shown how
students can experience the ambiguities of further mathematics as exclusions gathering

round inauthenticity. Randall was a notable example of student framing his attempt to
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study further mathematics as an illusion that distanced him from his ‘truc’ status as a
dependent pupil. Simultaneously he argued that success in further mathematics would
distance him (and Mario) from his autonomous adult goal of ‘being there”. These ways in
which he and others struggle with further mathematics resonate with the same tenstons

that problematise working —class learning as having to change and let go of one’s natural

and autonomous self.

9.4 Implications for future participation and research

The FMNetwork came to an end in July 2009 but was replaced with the Further
Mathematics Support Programme. One of the reasons given for this revision was the
success of the network in promoting further mathematics so that the focus needed to
change from providing tuition to supporting school groups (Stripp 2009). Both the
schools in my study planned to bring further mathematics in-house. Yet what this study
has shown is the clear differences between the discourses of school-based mathematics
and network-based further mathematics. Thus the positioning of the FMNetwork as
outside school and yet inside the school and UCAS systems was a significant factor in their
practices. I‘or the students it was a new space in which privileged or powerful identities
could be “donc” and “undone”, creating new fluiditics but also remaking exclusions
(Valentine 2007, p14) Those students who presented their continued participation in
further mathematics as most surprising were those who found a way to resist how schools
had positioned them in the past, and who drew on further mathematics teaching and
online resources to give them expertise in managing their own learning. When students
continued to university they used their experience of multiple ways of working to engage
resourcefully with new demands and to maintain their sense of self-inclusion through sclf-
wortk. The particular discourses of belonging as becoming independent that were practices
of the FMNetwork groups may not be supported in the same way in newly recruited
school groups. It would therefore be interesting for future rescarch to trace how they are
adapted, closed off or perhaps enhanced for different students. There are also policy
implications for the Support Programme. In this study we have seen the FMNetwork
provide new beginnings, alternative support groups, and an authority that excuses
examination failure and allows students to try again. | suggest the new FMSP should try to

maintain the imagined community of further mathematicians as one which can mediate the

relationship between students and schools in such ways. This will not be an obvious shift:

the old relationship between the FMNetwork and schools was primarily institutional in its
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framing of mutual benefits, but the new relationship closely involves classtoom teachers,

their relationships and 1dentity projects.

My study has also something to say about post-16 mathematics ‘intervention’ programs
and curricula. First, the FMNetwork was extremely effective in matching their vision of
an enrichment program with what schools expected from further mathematics in the past
and what they wanted it to ‘do’ in the present and future. They balanced quality,
conformity and accessibility in such a way that students — however long they continued
further mathematics — consistently framed their experience as having benefits in its
contribution to mathematics and work on themsclves. The parallels between the
discourses found in official texts and students’ talk were significant; schools, students and
FMtutors had the same expectations about individual lessons and administration, revision
conferences and online resources (with the exception of synchronous online revision
workshops which my students did not experience as valuable). This was brought about
through a careful attention to what would ‘work’ in schools and in the curriculum. The
FMNetwork 1s thus a good example of innovation that tackles an issuc raised in the recent
Wolf report on vocational qualifications (Wolf 2011): that qualifications gain value
primarily from social practice not academic certification, and that value is casily ‘distorted’
if new programs fits poorly with existing institutional technologics. Sccondly, the nature
of post-16 mathematics A-level has itself been under question, with proposals to climinate
modular examinations or to group them into clearly-marked pathways (ACME 20104,
2010b; DATE 2010; Royal Society 2011). My study confirms that there are complex
connections between institutional practices and individual choices which have effects on
participation. Very few students in my research sct out to study further mathematics
through to A2. It was an ‘extra’, the last priority when work got tight and always first in
line to be dropped. The ‘turning point’ for many of the students who continued was one
of the first modules they studied in year 12, discrete mathematics. Not only did most
achieve relatively high grades on a restricted timetable, but they enjoyed the application to
business and planning (much more than statistics which was scen as boring, fiddly number
work). As we saw in Chapters 5, 6 and 7 a sense of mathematics as managing progress in
the real world contributed to the discourses of maturity, realism and independence that
students used for their own self-management. This suggests that maintaining entry-level
applied mathematics within the further mathematics curriculum will be important to

retention.
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Exploring the discourses of further mathematics and sclfhood have given me a fascinating

five years of study. I end with lines by Gerald Manning Hopkins where he introduces the

self as practice:

As kingfishers catch fire, dragonflies draw flame;

As tumbled over rim in roundy wells

Stones ring; each tucked string tells, each bell’s

Bow swung finds tongue to fling out broad its name;
Fach mottal thing does one thing and the same:
Deals out that being indoors each one dwells;

Selves -goes itself; myself it speaks and spells,

Crying What I do is me: for that I came.
Hopkins summons us to hear the compelling sclf-creation of subjectivity with an internal
logic which for him (re-)articulates divinity. I wish I could match the energy of his poem
in my argument that, through the complex inter-relations of practice, choosing further
mathematics compels and creates certain possibilities of sclfhood. 1 have traced the
internal power that circulates when further mathematics articulates an independent,

improving ncoliberal self. Tam heartened by the possibilities, albeit precarious, of other

discourses that value mutual help and the present experience of working with

mathematics.
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Appendices

Appendix 1 List of participants (alphabetical order)

These biographical details draw on biographical information asked for in interviews and an
email. I decided not to pursue details if I did not get a full answer (which happened fairly
frequently in joint interviews and emails) so it is not uniform. In identifying cthnicity and
class I have combined specific responses given in some emails about cthnicity, parental
occupations and education with relevant information given more anccdotally throughout
the research.  Specifically I have used parental occupations and the Office of National
Statistics Standard Occupational Classification 2000 to describe students as working-class or
middle-class, and then further described students whose parents did not have a degree-
level qualification as lower middle class. This educational criterion gave a distinction that
tallied with my data regarding sociogeographic differences between sites and friendship
groups within sites (Butler and Savage 1995), . I know the degree subjects cight students
“went on to study” because they emailed during their first year at university; for another

cight students I know the offers they held at the end of year 13;for year 12 interviewees 1
know only what they intended to apply for.
Overall then, my participants consisted of:

e 14 young men and 10 young women;

5 of these were working-class (W), 8 lower middle-class (1.M), 8 from upper

middle class (M) and 3 whose class was unattributable.

e 15 students were British/White, 2 were British/ Bangladeshi and there was one
student in each of the following groups: British/I'ilipino, British/Mixed White
and Asian, British Indian, British Chinese , British Vietnamese, Vietnamese and

White Irish.

The students:

007

from Capital is a working-class British/ Filipino boy studying Mathematics,
Chemistry and Economics (A2), Further Maths (AS). His parents work as hospital porter

and midwife, and he is resitting year 12 to improve last year’s grades. He intends to study

civil engineering.

N
PN
o



from Grants 1s a lower middle class British/White boy studying
Mathematics, Geography, Physics (A2) and Further Maths (AS). His parents work as an

engincer and a housing assistant. He is an ambitious student and went on to study civil

engincering.

from Capital is a British/Bangladeshi boy studying Mathematics, Physics,
Accounting (A2) and Further Maths (AS). He did not tell me his parents’ occupations but
his brother works as a pharmacist. He found that he hadn’t chosen the right subjects for

medicine ot finance, and had an offer to study environmental engineering.

from Moorden is a middle-class British/White girl studying Mathematics,
Further Maths, Physics, Psychology (A2) and Classical Civilisation (AS). Her parents work

as a police officer and social worker. She went on to study mathematics and engincering

mathematics.

from Moorden is a middle-class British/White girl studying Mathematics,
Further Maths, Philosophy and Psychology (A2) and Sociology (AS). Her parents work as

a marketing director and teacher. She went on to study mathematics and business.

from Moorden 1s a middle-class British/White boy studying Mathematics,
Economics, Geography and History A2) and Further Maths (AS). His parents work as a

chief executive and teaching assistant. He had an offer to study cconomics.

from Moorden is 2 middle-class British/White girl studying Mathematics,
Music and Biology (A2) and Design Technology (AS) but she did not have time for

Further Maths. Her parents work in computing and teaching. She had an offer to study

music.

from Moorden is a middle-class British/White girl studying Fnglish,
Performing Arts, and Classical civilisation (A2) and Mathematics (AS). She started Further
Maths AS level and stopped after the January module. She did not tell me her parents’

occupations but her grandfather was a mathematician. She had an offer to study English.

from Moorden is a lower middle-class British/Mixed White and Asian girl
studying Mathematics, Biology and Psychology (A2) and Chemistry (AS) but not Further

Maths. Her mother does secretarial work. She intends to study Business or Accounting.

is the only girl at Grants studying Further Maths (A 2). She also studies

Mathematics and History (A2), and Psychology (AS). She is lower middle-class and



British/White and her parents work as a police officer and school administrator. She went

on to study mathematics.

from Moorden is a working-class British/White girl studying Mathematics,
Further Maths, Business, Psychology (A2) and Health Care (AS). Her parents are care-

workers for the elderly. She had an offer to study mathematics with management studices

from Capital is a working-class White Irish boy studying Mathematics,
English Language and F.conomics (A2). He started FFurther Maths and stopped after one
module in June of Y12. His parents are not employed; his father lives away from the
family but encouraged Joe with his mathematics. He intends to study cconomics and

mathematics.

from Capital is a British/Chinese boy aiming to study Mathematics,
Accounting, Physics and Hconomics (A2) and IFurther Maths (AS). Although “most
Chinese people are good at maths,” his parents do not work with it because they came to

England. He intends to study economics and mathematics.

from Capital is a middle-class Vietnamese girl studying Mathematices,
Physics and Economics (A2) and Further Maths (AS). Her school teacher is helping her
study more modules to get urther Maths A2 if possible. Her parents own a business in

Vietnam and she lives on her own 1n England. She intends to study mathematics and

management science.

from Grants is a lower-middle-class British/White boy studying
Mathematics, Further Maths, Physics, Chemistry (A2) and Design Technology (AS). His
parents work in enginecring, secretarial/ insurance. He went on to study acoustic

engincering,

from Capital is a working-class British/Vietnamese boy studying,
Mathematics (A2). He is retaking Y12 to improve his grades in 1C1 and Feonomics (AS)
but continuing with Mathematics. Although he started Further Maths AS, he stopped for
the resit year. His father is a bus driver who “has a passion for” mathematics. Michacl

intends to finish A2s and another AS and study economics and mathematics,

from Moorden is a middle-class British /White boy studying Mathematics,
Further Maths Physics, Computing (A2) and Psychology (AS). His parents work as a

telemetry engineet and teaching assistant. He went on to study computer science,



from Grants is a lower middle-class British/White boy studying
Mathematics, Further Maths, Physics, Chemistry (A2) and Design Technology (AS). His
patents work in engineering. He aims to work in music. He was the only participant not

applying for university.

from Grants is a British/White boy studying Mathematics, Psychology and
Physics (A2) and Further Maths (AS). His father “sort of” works with mathematics but
without a degtee. At the end of Y12 he intended to study mathematics but in Y13 he told

me he found A-levels more difficult, and did not take part in further emails or interview.

from Grants is a middle-class British Indian boy studying Mathematics,
Further Maths, Physics, Chemistry (A2). His parents are professionals. He went on to

study computer science.

from Moorden is a lower middle-class British/White girl studying
Mathematics, Art, Biology (A2), FFurther Maths and Physics (AS). She continued Further
Maths for one more module in Y13. Her mother and grandfather work in accountancy.

After a gap year studying floristry, she had an offer to study Marine Biology.

from Moorden is a working-class British/White boy studying Business
Studies, Liconomics and Law (A2), Mathematics and Further Maths (AS). His mother and

brother work in accounts. He had an offer to study business management.

from Capital is a middle-class British/Bangladeshi girl studying
Mathematics, Biology Chemistry (A2), Further Maths and Psychology (AS). Her brothers
are in business and she is inspired by her brother-in-law who is a science teacher. She had
an offer to study pure mathematics, and was angry to find that some courses required

Further Maths A2.

from Grants is a lower middle-class British/White boy studying,
Mathematics, Physics and Geography (A2), and Further Maths (AS). His parents work as

a postman and I'T manager. He went on to study computer science.



Students by Gender, Ethnicity and Class

Gender Ethnicity Class
M British Filipino W
M British White I.M
M British Bangladeshi Unattributed
F British White M
F British White M
M British White M
F British White M
¥ British White M
F British Mixed White/Asian | 1.M
F British White 1.M
F British White W
M White Irish W
M British Chinese Unattributed
F Vietnamese M
M British White 1.M
M British Vietnamese W
M British White M
M British White I.M
M British White Unattributed
M British Indian M
F British White I.M
M British White W
I F British Bangladeshi 1.M
M British White I.M
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Student participation in interviews and emails

Y12 interview Y13 interview Number of emails
- Alone 1
With and With 3
- Alone -
Alone Alone then with 5
With Alone 4
Alone Alone 1
Alone Alone 2
With Alone 3
With - 1
With and Alone 1
Alone With »then alone 4
- Alone .
Alone - _ -
- Alone 1
With & With 3 o
- Alone o
- Alone Alone 4
With & With 7 -
With and - A
Alone Alone B .‘MV“—_-:(_ T
i Alone Alone Ty -
With Alone 3 =
- Alone A -
With and With T - 3




Appendix 2 Documents used

I selected these documents as representing further mathematics and the FMNetwork to a
range of audiences. All of them are public documents: published, distributed or made
available on the web. (The FMNetwork 1s now called the Further Mathematics Support
Programme (FMSP) so much of its documentation is slightly renamed). I selected the
documents in four main areas (see headings): in the first two, the authors can be
considered as writing for the FMNetwork; in the second two, authors outside the

FMNetwork relate it to wider discourses of mathematics.

FMNetwork internal and public promotional

Here I sclected three documents in which the I'MNetwork made a case for its inception,

aimed to involve others who recognised a mathematics ‘problem’, and build up a
> I

momentum for reform.

Why study FM? (no date). Leaflet and webpage
www.furthermaths.org.uk/student_arca/whystudyfm.php. [accessed 17/3/11).

This is the recruitment leaflet that the F'MNetwork distributed to schools and students

from the beginning of the project. It sets out the “good reasons” for students to take

Further Maths, and how they can benefit from studying with the I'MNetwork.

Newly completed network provides access to Further Mathematics thronghout 1ingland. Vurther

Mathematics Network Press Release, 7 September 2006. Available from
www.fmnetwork.org.uk/press_teleases.php. [accessed 17/3/11).

This press-release presents the newly-established F'MNetwork as a ground-breaking DfILS
intervention to reverse the decline and narrowness of Further Maths, using favourable
quotes from schools, universities and government advisors.

A-Level Further Mathematics Celebrates Further Increases. Further Mathematics Network Press

Release, 13 August 2007. Available from www.fmnetwork.org.uk/files/PRO7-
8_Further_Mathematics_Network_A_levels.doc [accessed 17/3/11].

This media-release explicitly associates the FMNetwork with “Impressive” increases in

Further Maths A-level numbers, and encourages more universitics to make it an entry

requirement.

Explaining the FMNetwork to undergraduate mathematics educators

Here 1 selected three documents written by staff associated with the FMNetwork for

lecturers in mathematics-related higher education. In them, Stripp and Porkess summarise
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the problem of declining mathematics numbers and inform their readers that the

FMNetwortk 1s addressing their concerns.

Stripp, C. 2004. The changes to AS/A level Further Mathematics for September 2004,
Mathematics, Statistics and Operation Research Connections 4 (3):15-16.

This journal has a readership amongst university staff interested in new insights on

teaching mathematics. Stripp informs them of changes that “give grounds for optimism”

and asks for help in promoting the pilot Further Maths programme.

Potkess, R. 2006. Unwinding the V'icions Circle. Paper read at IMA international conference
on Mathematical Education of Enginceers, at Loughborough, April 2006.

This talk analyses the multiple causes of mathematics decline and proposes the

FMNetwork as a logical solution. The ‘vicious circle’” has been influential, with versions

appearing in later reports (e.g. self-perpetuating cycle of decline).

Stripp, C. 2007. The Further Mathematics Network. Mathematics, Statistics and Operation
Research Connections 7 (2).

This follow-up article to Stripp’s eatlier contribution (above) sets out the mission

statement and national structure of the 'MNetwork, and implications for universities.
FMNetwork evaluations

These four documents from researchers at Durham University report the findings from
independent evaluation of the F'MNetwork pilot and programme. They set out criteria for
judging institutional success and in doing so position the FMNetwork according to wider

discourses of mathematics education policy.

Barmby, P. and R. Coe. 2004. Livaluating the MEI 'Enabling Access to Further
Mathematics' Project. Teaching Mathematics and its Applications 23 (3):119-132,

This was published in a small journal popular with university mathematics educators at the

time of extending the project.

Searle, J. & Barmby, P. (2006) Iivaluation of the MEI Vnrther Mathematics Network: nitial
Report. Curticulum, Evaluation and Management Centre, Durham University.

Scatle, J. 2008. Eraluation of the MIEI Further Mathematics Network: Interim Report 2. Durham:
CEM Centre, Durham University.

These are reports designed for an already-interested audience including the F'MNetwork
and 1ts funders.

Seatle, J. 2008. Fraluation of the Vnrther Mathematics Network. Power pomt slides of a paper
read at Improving Educational Outcomes Conference, at Durham University.
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This describes some of the evaluation findings as work in progress, showing some of the

criteria that did not end up in the final report.

National mathematics policy documents

I selected four key documents that appeated contemporancously with the FMNetwork and
addressed the ‘mathematics problem’ and used these to investigate how the discourses of

the FMNetwork are similar or different to those of government policy.

Matthews, A. and Pepper, D. (2005) Lvalunation of participation in A-level mathematics. Interim
Report. QCA, pp 1-11, 73-4.

Matthews, A. and Pepper, D. (2007) ralnation of participation in GCLE mathematics: Vinal
report: QCA. pp 1-22, 68-69

Two influental reports on A-level Mathematics which include FFurther Maths as a

subsidiary interest. I have looked closely at the Introduction/Summary scction from cach,

and the scctions that report findings for further mathematics.

more_maths_grads. More Mathematics Graduates Press release, 23 April 2007 Available from
http://mmg.scenta.couk/ db/ documents/070423 mmg_ launch.pdf.

I attended the launch of this national project whose remit to promote mathematics has

similarities with the I'MNetwork. It scemed fruitful to compare their press-releases.

QCA (2007) Offering further mathematics as part of the A level curviculunr: Qualification and
Curriculum Authority.

A rare QCA document about teaching/structuring further mathematics that deseribes the

FMNetwork amongst other ways to promote and offer further mathematics.
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Appendix 3 Observation design

I chose to gather information from obscrvation for two reasons: to obtain accounts
produced by students and teachers about identities, arising in the natural context of
mathematics and further mathematics lessons, and to provide background information and
shared knowledge of classtoom practices to enable me to conduct interviews and analyse
the data. At Grants and Moorden, I decided to observe mathematics lessons for a full
week, in mid—term so that teaching was uninterrupted, visiting cach of the relevant A-level
teachers at least once. As the schools had different Mathematics A-level groups, usually
with two teachers each, it was impossible to obscrve every student’s full mathematics
weck, and ad hoc observations continued over a period of time. Clearly this sclection of
lessons to observe offers a spread across the school, the students and teachers, but little in
the way of generalisability. For further mathematics, T observed an initial sequence of
three consecutive lessons in each school, with occasional observations of the weekly

lessons over the research period, preceding other contacts such as email and face-to-face

interviews. At Capital I was only able to observe one lesson in cach year,

I recorded information from the observations using ficld notes, as their exploratory nature
did not suggest pre-formed categorics of interest. Instead, the situation was one in which
“the researcher enters the setting with a range of questions, interests, orientations” (Brown
and Dowling 1998, p50). In taking ficld notes, there is inevitably a sclection of material to
record and an organisation in the manner of recording it that requires ongoing
consideration of the underlying principles by which this is done. For my ficld notes 1

made an initial choice to include:

¢ Information relating to students, time, place and a description of sctting

¢ Outlines of the mathematical tasks introduced by the teacher, the questions asked,
approaches and variations discussed,

¢ A record of connections between mathematics and further mathematics verbahised
by teachers or students, or noted in the lesson tasks;

[ ]

Descriptions of the approaches to learning in that classroom — noting episodes of
teacher/ peer talk, written mathematical activity, group, pair or individual goal

setting, who provides and critiques the mathematics.
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Records of comments made by teachers or students about the process of learning

ot doing mathematics;

® Descriptions of how identities were offered or taken up by the students and

teachers, particulatly common models such as ‘exam candidate’, *hard-working

gitl’, ‘isolated mathematician’.

Records of any emotions or power relations expressed by the teachers or students.

Records of using common gendered binaries 1n their reasoning e.g. hard/casy;

calculation/reasoning.

Notes in all thesc areas were collected under four broad headings, Classroom setup,
Pedagogy, Identities and Emotions /Connections, and annotated to show the chronology
of the lesson. Despite the ambitious scope of the categories of information to be
collected, the nature of the lessons, with usually one person talking at a time and regular
periods when individuals practised mathematical techniques, meant that it was usually

possible to decide and record the information considered to be relevant.



Appendix4 Interviews
Appendix 4.1 Year 12 Schedule Further Maths Students
Introduction Rescarch context — choice, experiences, feelings
opinions
Confidentiality — storage and use
Consent — taping Withdrawal
Name

What were your A-level choices?

Choose research name

How did you come to choose those
subjects?

What was the first one you chose?

Which is/was your favourite?

When did you think about doing Maths A level?
Did you think about maybe doing I'urther Maths?
Do you think your friends ot family influenced
your choice? Or your teachers?

I have got twelve words here — varied
descriptive words.

warm green  repelling painful

new  fluid  straight  talkative

safe  stale  cloudy  hopeful

Can you choose three that definitely apply to
Maths, and three that definitely don’t - and tell
me why?

What about three for your favourite subject?
And for IF'urther Maths? Why are they different?

Can you describe how your class
usually interacts in maths lessons?

Who is your best friend in maths?
Are there people who don’t work well together?

How do you feel about your share of teacher
time?

Can you describe to me how you workd
on a recent topic in maths or I maths?
E.g. integration , complex: nnmbers, fixed poin
iteration

What happened in class with your teacher?
How did you get on with it when you were
working by yoursclf?

What are good practices for you in learning
maths?

What are bad practices?
Arc they different in different subjects?

Do you have any strong memories or
images of you working on maths?

How does working on maths now compare?

Got a sct of photos of various
situations in study and employment.
Arc there any that appeal to you in
terms of your future, say in 3-5 years
time?

What subjects will you have continued to A2?
Will you be using maths at all?

*What do you feel about learning
from your maths textbook?

How 1s 1t different working in Maths and Further
Maths?

*How important to you is your
teacher when you are learning?

Do your different maths teachers expect different
things from you? AMaybe in lessons? Vor homework?

*Do you think that being “good” at

maths is the same as being good in
maths exams?

Do you have a sense of how good you are at
maths?

Does it matter to you how well you do m CxXams?

Fnd

Thanks. Check on consent.
Fimail Questions to follow?

Starred questions were optional that I omitted if time was short and/or if the student had

already talked about similar issues.
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Appendix 4.2 Year 13 Schedule A Further Maths students
Introduction Research context. Confidentiality — storage
and use.
Consent — taping. Withdrawal
Subjects?

Target grades? AS grades?

What are you planning to do next year?

Subject? Where? Or what?

How did you make that decision?

What kind of advice did you take on those
choices?

How certain are you about the choice?

Did you feel that the A levels you chose
made a difference when applying?

What kind of work environment are you
looking forward to at university?

How do you think it will be different to
school?

I have got twelve words here — varied
descriptive words.

independent flighty lagy  natural
compelitive matnre cragy infuitive disciplined
skilful quick  realistic

Can you choose three that definitely apply
to you as a student, and three that don’t?

Are there any lessons that particularly
bring out those qualitics?

What qualities will be useful in later Life?

Looking back at year 12/13, when have do
you felt happiest doing your school work?
When have you felt most miserable?

C3/C4 A-level question: How would your
teachers tell you to approach this question?

Just talk through what you’d try and what
you think would happen.

Can you tell me about any differences in

your learning styles or skills between now
and year 127

Describe how the class works

How would you describe the people who do
maths with the FMNetwork?

Tutors? At revision days? Other students?
Are you a typical maths student?

*What effect does it have that the FMN 1s a
national programme?

Online resources?
Revision online and meeting days?

*What advice would you give someone in
year 11 who had chosen further maths or
maths for A-level?

How much work is 1t? How should you
organise your work?

*Do you feel that your different A levels fit
together well? Have they been connected?

Can you give me an example of any time
when something you learnt in mathematics
helped with further maths? Or Physics?

*What do you think is most influential in

learning maths — the school, the teacher, or
the student?

Responsibility?

What do you think you will you be doing
around 5 years time?

What kind of maths might you be using in
the future?

¥nd

Thanks. Check on consent Fimail Qs—
uni?

Starred questions were optional that I omitted if time was short and/or if the student had

already talked about similar issues.
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Appendix 4.3 Year 13 Schedule B Maths students
Introduction Research context. Confidentiality — storage
and usc.
Consent — taping. Withdrawal
Subjects?

Target grades? AS grades?

What ate you planning to do next year?

Subject? Where? Or?
How did you make that decision?

What kind of advice did you take on those
choices?

How certain are you about the choice?

Did you feel that the A levels you chose
made a difference when applying?

What kind of work environment are you
looking forward to at university?

How do you think it will be different to
school?

I have got twelve words here — varied
descriptive words.

independent flighty lazy — natural
competitive mature crasy intuitive disciplined

skilful guick__ realistic

Can you choose three that definitely apply
to you as a student, and three that don’t?
Are there any lessons that particularly
bring out those qualities?

What qualities will be useful in later life?

Looking back at year 12/13, when have do
you felt happiest doing your school work?
When have you felt most miserable?

C3/C4 A-level question: How would your
teachers tell you to approach this question?

Just talk through what youw’d try and what
you think would happen.

Can you tell me about any differences in
your learning styles or skills between now
and year 12?

Describe how the class works

How would you describe the people who do
maths with the FMNetwork?

Are you a typical maths student?

*What advice would you give someonc in
year 11 who had chosen further maths or
maths for A-level?

How much work is it? How should you
organise your work?

*Do you feel that your different A levels fit
together well? Have they been connected?

AS only: can you give me an example of
any time when something you learnt in
Further Maths helped with mathematics?
Or Physics?

*What do you think is most influential in

learning maths — the school, the teacher, or
the student?

Responsibility?

What do you think you will you be doing
around 5 years time?

What kind of maths might you be using in
the future?

End

Thanks. Check on consent
mail Qs— uni?

Starred questions were optional that I omitted if time was short and/or if the student had

already talked about similar issues.
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Appendix 4.4

Year 13 Schedule

AS-only Further Maths

Main Questions

Optional Prompts

Introduction

Research context — choice, experiences, feclings,
opinions

Confidentality — storage and use.  Consent —
taping,

Withdrawal. Choose rescarch name

What were your A-level choices?
How did you come to choose those
subjects?

What was the first one you chose?

Which is/was your favourite?

When did you think about doing Maths A level?
When did you think about doing Further Maths?

Do you think your friends or family influenced
your choice? Or your teachers?

I have got twelve words here — varied
descriptive words.

warm green  repelling painful

new  fluid  straight  talkative

safe  stale  cloudy  hopeful

Can you choose three that definitely apply to
Maths, and three that definitely don’t - and tell
me why?

What about three for your favourite subject?
And for Further Maths?

Why are they different?

Can you describe how your class
usually interacts in maths lessons?

Who is your best friend in maths?
Are there people who don’t work well together?
How do you feel about your use of teacher time?

Docs 1t make any difference that
y()u'vc done IFurther Maths in your
normal Maths lessons?

Can you describe to me how you worked

on a recent topic in 'Maths?

Lig. integration , complex nunibers, fixed poin

teration

What happened in class with your teacher?

How did you get on with 1t when you were

working by yoursclf?

What are good practices for you in learning
maths?

What are bad practices? Textbook?

Are they different in different subjects?

How would you describe the people
who do maths with the I'M neowork?

Tutors? At revision days? Other students?
Are you a typical maths student?

*What effect does it have that the
I'MN is a national programme?

Online resources?
Revision online and meeting days?

*What do you think is most influential
in learning maths — the school, the
teacher, or the student?

Responsibility?

What do you think you will you be
doing in around 5 years time?

If uni, do you feel that the A levels you chose
made a difference?

What kind of maths might you be using in the
future?

bnd

Thanks
Check on consent

Starred questions were optional that I omitted if time was short and/or if the student had

already talked about similar issues.
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Appendix 4.5 Adjectives task

Design and rationale

In the ‘adjectives task’ I asked students to choose three words from a bank of adjectives
that they thought applied to mathematics and three that did not, and then to talk through
their choices. This was repeated for further mathematics and/or their favourite subject.
The themes that I tried to include through my choice of words picked up on metaphors
for mathematics and leaning and beliefs about participation. The first theme was to echo
metaphors for learning that I had obscrved the school teachers use, such as “following a
journey’, ‘saying’, ‘sccing’ for understanding and learning (Cameron 2003). So the
adjectives strajoht and fluid suggest movement, falkative suggests speech; while green and
cloudy were chosen to be visual terms. (As an example of the personal nature of
evocations, one student explained that green meant ‘go’ and suggested a pleasurable journey
in mathematics). The second theme picked up on the feelings of 'not belonging' (Solomon
2005) and ‘exposure’ (Nardi and Steward 2003; Rodd 2002) prevalent in accounts of
studying mathematics at university. 1 chose warm, repelling, safe, painful, talkative, bopeful to
evoke emotions and sensations associated with acceptance and rejection in social groups.
Similarly, research has found that mathematics students described their emotions
concerning the subject as “frustration” (Rodd 2002), ‘cooling down/off” (Daskalogianni and
Simpson 2002). They also used metaphors related to death and dis/solution (Farly 1992),
uncertainty and unfinished problems. Gerofsky (1997, np) describes how anxieties and
desires are articulated by students: “desire in traditional mathematics education scems to
be for an immediate closing down of messy living spaces, foreclosure on the unknown”, 1
chose clondy, fluid, warm, painful, stale, straight, new, safe, bopeful as words that echo these fears,
but also the associated possibilities for new beginnings. Finally, the discussions were
taking place in the context of cducational choice in which choice 1s thematised as largely
concerned with comfort, utility and rationalism (Blenkinsop et al. 2006; QCA 2007; SHM
2006). Twelcomed the associations with futurity, direction and self-care of hapeful, repelling,

new, straight and safe. 1 avoided wseful as too obviously associated with choosing and

mathematics.

All these words were chosen by some students for some subjects. Safe was the most
popular word, as described in §5.1.1. Talkative tended to be used in the same way by

students within a teaching group — they agreed that their mathematics lessons were cither
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talkative or not, and this was a good introduction to describing lessons. Green was rarcly
sclected in relation to any subject, although it provoked the odd intetesting comment in

passing that mathematics had nothing to do with green issues or nature.

In Year 13 interviews I used a variation of this task with twelve adjectives that applied (or

not) to them as learners. I asked students which lessons brought out those qualities, and

which would be useful in later life.

independent SJlighty lagy — natural disciplined skilful

compelilive malture crasy  intuilive quick realistic

Results

This table shows how often cach adjective was sclected during the tasks. Not all students
gave three responses, and some groups/pairs students gave joint responses, some
individual responses. The numbers are therefore indicative, which is why I have used a
word cloud to compare them in the thesis. Here T have marked the common responses in
bold, and undetlined the adjectives where there is a difference between mathematics and

further mathematics.

MATHS (17 responses) FURTHER MATHS (15 responscs)

DO DON’T DO DON’T
warm 4 2 3 1
green 0 3 0 2
repelling 1 8 1 3
painful 3 10 6 2
new 6 2 10 2
fluid 4 2 4 4
straight 9 2 2 6
talkative 6 6 4 5
safe 10 4 1 10
stale 0 5 3 5
cloudy 5 6 7 2
hopeful 6 0 7 3
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For the adjective task that required students to describe themselves as learners, 17 students

gave these responses:

MLEEAS A LEARNLER USEFUL IN LATER LI
DO APPLY DON’T YIS NOT
independent 12 4 9 1
flighty 7 1 - 1
lazy 4 9 - 1
natural 1 2 -
disciplined 2 11 3 2
skilful - 1 -
competitive 8 5 3 1
mature 3 2 3 1
crazy - 6 -
Intuitive 1 2 -
quick 3 4 3
Realistic 10 1 3 1
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Appendix 4.6 Design and rationale for Photographs task

The photographs in this task were chosen after analysing the further mathematics
documents. The I'MNetwork website (www.fmnetwork.org.uk) uses a range of
photographs of further mathematics students and carcer mathematicians.  Presenters at
the More Maths Grads launch and FMNetwork revision days also showed eye-catching
images and associated them to mathematics. These were aspirational images associated
with beauty, mystique, travel, access to impressive buildings, technology and institutions,
and with a social picture of race and gender inclusion, leadership and teamwork. So the
design clement of this task was to introduce some of these visual discursive practices of

further mathematics but bring them into interactions where students described their own

choice-making.

To create this resource I searched for copyright-free photographs on the internet that
matched my specifications. 1 chose photographs for the images because of their
implications of access, authenticity and realism. T decided to mute the dominant effects of
aspirational photography by finding images that matched in their topics but not the quality
of production, and by including other, more mundane situations that students might be
familiar with. T was asking participants to identify themselves in imagined futures so 1
avoided images that put objects centre-stage in favour of individuals and groups of people
in action. However I chose photos where people manipulated props to match the
metaphor of control noted from the FMNetwork document analysis, and to offer
complexities and possibilities in the student comments. 1 paid particular attention to how
the photographs portrayed group relationships in terms of people’s age, gender and
cthnicity, aiming for photos that were varied and inclusive while not overtly challenging or
stercotypical. Finally T avoided full-face portraits because 1 wanted to signal that these

images were of roles not characters.

The final selection depicted (to me):
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A woman and man
adding to communal

post-it notes in front

diagram.

of a poster-sized spider

A man at his desk
using telephone and
four computer screens
with a view over
colleagues and a

cir\'sczlpc.

S

Two women in
adjacent personalised,
desk-spaces working
with computers and
piles of folders in a

colourful office.

Three men at two
computers, revealed
behind complex

wiring.




Four young presenters
pointing to graphs on a
data projector screen
in a darkened

auditortum.

Six colleagues in lively
discussion of shared
documents around a
small circular table in a

town office.

A young woman
reading books in a
blurred book-lined

library/office.

H

A young man and
woman writing and
manipulating
equipment in a room
full of boxes, tubs and

shelves.

JE

o
o




Appendix 5 Example of Email Questionnaire

Questionnaires were sent as word forms so participants could type only in the highlighted

boxes.
Questionnaire for -e--ee---

October 2007

I hope you have had a good beginning to year 13. Thanks for filling in my questionnaire
again.

Some boxes have single questions that I am looking for an answer to, while in other boxes
I have put a few related questions and I am interested in anything you have to say in that

general area. The questions do overlap slightly. Please answer in every box, but if you
have written a longer answer somewhere then don’t feel you have to repeat yoursclf.
g Y peaty

Cathy

Which of these AS levels have you continued to A2?

Psychology

Sociology

Philosophy and Fthics

Mathematics

Further Mathematics

How does choosing A2s compare to when you chose AS levels?

Did you consider not continuing with maths or further maths? Can you describe the kind
of experiences last year that have influenced your feelings about continuing?

What factors came into your thinking when you chose the A level subjects to continue?

When did you decide?

263



What happens in a typical further maths lesson this term? How ate you feeling about
your learning? How does it compare to your normal maths or last year?

Please describe any differences in how your maths class works with each other and the
teachers now that you are in A2?

Personally, do you feel differently about maths and your other A level subjects now that
Y, doyou . y ); )
you ate experiencing them in A2?

What are you thinking about in terms of plans for next year? How do you feel about
having to make them? Have your ideas changed at all from when we spoke in April?

Thanks again. If you have any queries about this, then please do email me.

To know more about my research, check http:/ /www litlington.org.uk/cas/

Cathy Smith
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Appendix 6 Talks, Papers and Awards from this thesis

Talks

“Not knowing and not being too safe": happiness, work and further mathematics. Invited

lecture to the day conference of the British Society for Rescarch in Learning Mathematics,

Leeds University, 11 June 2011.

“Sometimes I Think Wow I'm Doing IFurther Maths...”: Tensions Between Aspiring And
Belonging. Sixth International Mathematics Education and Socicty Conference, Freie

Universitat Berlin, 25 March 2010. Published in refereed proceedings (Smith, 20100b)

Choosing more mathematics: happiness through work? British Ilducational Rescarch

Association Conference, Manchester, 4 September 2009.

Choosing more mathematics: working for happiness? Cambridge Colloquium in

Mathematics Education, Cambridge University, 11 May 2009.

Choosing more mathematics: happiness through work? British Society for Research into

Iearning Mathematics Conference, Kings’ College, London, 15 November 2008, Informal

Proceedings 28 (3):114-119.

Who wants to be a Mathematician: further mathematics A-level as identity work?

Birmingham Science Education Research Group mecting, London, 3 May 2008

Who wants to be a Mathematician? London Metropolitan University research student

seminat, London, 21 Nov 2007

Publications

Smith, C. 2011. 'Sometimes I think Wow I'm doing Further Maths...”: balancing tensions

between aspirations and belonging, In Mapping Liguity and Quality in Mathematics Viducation,

ed. B. Atweh, M. Graven, W. Secada and P. Valero. New York: Springer.

Smith, C. 2010. Choosing more mathematics: happiness through work? Research in

Mathematics Edncation 12 (2):99-116.

Award

Janet Duffin Award for 2010; awarded by editorial board of Research in Mathematics
Education for my paper (Smith 2010 above).
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