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Abstract:

What can the particular context of 'further mathéics tell us about
conceptions of quality and equity in mathematicacation and their
changing interactions over time? Further mathenmtig-level is a
traditional gate-keeper qualification in the UK, tomany state schools
lack the resources to teach it. A national projextwiden participation
has promoted further mathematics and allowed stisdeEnopt in to out-
of-school classes. In this chapter | argue that adwg further
mathematics links quality and equity to understagdi of the self as
individual project and narrative. | show how theoprotional texts of
further mathematics use metaphors to sustain andremd tensions
between quality and equity. Drawing on interviewighvone student, |
identify how these representations of further maidwgcs intersect with

liberal 'practices of the self'. | argue that quglias depth is a powerful
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construction that inevitably disables students frammderstanding

themselves as belonging within further mathematics.

Keywords: advanced mathematics, discursive pragticelentity, interviews,

neoliberalism, participation, policy

Further Mathematics A-level is a small but prestigi secondary school qualification
in England and Wales that acts as gateway and -gfaluidard’ for advanced
mathematics. Despite repeated changes in teadagassessment practices it
remains at the centre of overlapping discoursesutabgorous mathematics and
guality, widening participation and equity. My raseh follows Hart (2003) in using
a particular context to examine how conceptionguaility and equity in mathematics
education have interacted over time, and | link séheto Western, liberal
understandings of the self as individual projecd aarrative. The design brings
together two approaches: one analysing how furthathematics is constructed
through the public documents and practices of nma#ites education; the other
analysing students’ talk about choosing and stugyimther mathematics. | take
‘aspiring’ and ‘belonging’ as processes by whichdsints live out the discursive
concepts of quality and equity as practices ofd4bk. This chapter addresses the
guestions: how are students’ accounts of studyurthér mathematics structured
discursively by its sociohistorical positioning,dahow is this positioning in turn
effected through the accounts of students? Whasweéh knowing allow/disallow

students to identify themselves both as aspiriryksionging?

p2



Why does further mathematics matter?

A-levels are the traditional academic qualificaidn the English and Welsh
school system, studied by 40 per cent of 16-18-gkw as preparation for university.
A-level students specialise in only three or faulbjects over two years. Mathematics
is the only subject area with two qualificationsittltan be studied alongside each
other: ‘mathematics’ and ‘further mathematics’ Adés. Taking both is necessary for
entrance to some university courses, and about7Lnrathematics students do this.
Further mathematics matters because the ways inhwteachers and students talk
about studying further mathematics construct oudewstandings of quality in
mathematics education, and we use those constnscte position ourselves within
its practices. The same applies to equity. Studeotsnot have equal access to
studying further mathematics: they are constraibgdindividual’ factors such as
prior attainment, and ‘social’ factors such as sthesources. When teachers and
policy commentators speak their concerns aboutetls#sictural inequalities, they
create and draw upon particular constructions afteq

Recent UK policy texts (Matthews & Pepper, 2007rkieses, 2006) have
linked further mathematics to alarm about declinpggticipation in mathematics.
Their primary concern is to encourage the majoatyl6-year olds to continue
mathematics, and rightly so. However this is aquanied by celebration of “our
very brightest young people” studying mathematind science A-level subjects who
“by doing so are ensuring that Britain has a brigiture” (Wright, 2009). This
hitches concerns for social justice both to advdnoathematics and to a neoliberal
economic concern for the mutual benefits and naticmompetitiveness that are
assumed when individuals gain a technological eBgeeoliberalism, | mean a way

of understanding society and politics that conssrube process of governing as
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guiding and regulating free individuals in a qudést mutual — although not
necessarily equal - economic success (Rose, 19%8gse policy texts define the
equity issues of A-level mathematics accordinght® dominant “system of reason”
that has underpinned the policy-making of succes&iK governments since the
1980s, thereby constructing a problem that seertid sad deserving of attention
(Popkewitz, 2002). They also construct solutiamghiose given ways. A national
government initiative, the Further Mathematics Natw (FMNetwork) was
established from 2005-9 to promote further mathemmatnd provide teaching to
students whose schools lacked resources and dtaHive taken this program as the
focus of my research because it gives previouslclueled students the
opportunity/responsibility to make different chaceTheir accounts contribute to an
understanding of how new teaching practices worlongdide traditional
representations, producing potentially differemiaaptions of what it means to them
to aspire and belong to further mathematics.

My theoretical base is a poststructuralist perspecPower circulates within
local practices: it is at the levels of schoolacteers and individuals that knowledge is
constructed and reconstructed about who can studiielr mathematics and how
(Foucault, 1991). Martin (2006) suggests thatiést way to understand equity is to
ask how students live and explain their day-to daperiences of mathematics in
relation to school, community and sociohistoricahtexts, and how this interacts
with the senses of the self that are have meawinthém. | find this compatible with
a poststructuralist methodology, analysing in détanat is given to us as universal,
necessary, obligatory” (Foucault, 1991, p45) aboathematics education, and how
this knowledge is legitimated over what is preserae “singular, contingent, and the

product of arbitrary constraints”.
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The chapter continues with an analysis of the hisdb literature on further
mathematics, showing how it constructs quality aseenes of measurement and
comparison with the past, and inequity as deficitschools. | then take promotional
and regulatory texts of the new FMNetwork and exerhow they sustain those old
truths alongside constructions of quality as camity and breadth-plus-depth, and
equity as systematised access. In the third sedtidrmw on interviews with one
student to identify how representations of furtheathematics intersect with liberal

‘practices of the self’ to enable and disable sth@ddoices.

Historical constructions of further mathematics

Forty years ago some 45000 students passed matbeidevel, and a third
of these also took the equivalent of further mathigrs and so became eligible for
mathematically-demanding university courses (Hogleal., 2001). Schools were free
to choose among several syllabuses, but thesadlatsimilar structure with two A-
levels called ‘pure’ and ‘applied’ mathematics. gtdivision in terms of content
represented an implicit educational hierarchy. Puorathematics was seen as
fundamental in its own right and as necessary pagipa for science and engineering
degrees; applied mathematics was the ‘optionalaexfiving practice in the pure
techniqgues.  This familiar classed abstract/corcrbinary (Mendick, 2006)
configured practical applications as deviationgrfrthe higher education route and
preferred the abstract, middle-class qualificatmmassess everyone. In his historical
study of further mathematics, Newbould (1981) fodhdt many students achieved
relatively low grades in pure/applied mathematioat that these were invisible
casualties with, for example, no records of how ynstudents dropped out of the

courses.
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Through the 1980s the UK saw a gradual evolutiomAdével syllabuses
under private exam boards. Increasingly configuesd businesses, the boards
diversified and competed to attract schools andesits: the market and choice were
entering educational discourse. New A-level sylsdsu introduced the current
division into mathematics and further mathematicMathematics’ combined the
lower levels of the old pure and applied conteRurther mathematics’ contained
topics that are relatively isolated from the coratmematics content (eg complex
numbers), or develop it (eg differential equatioms)are applied in different contexts
(eg mechanics/statistics). This format proved pearpin part because students tended
to get at least one good grade, and the old pykeapformat disappeared in 1997
when exam boards were regulated by governmentin@tinis time national policies
had encouraged more 16-year-olds to stay in a broadademic program,
normalising the A-level/university trajectory as idicator of educational success.
Simultaneously the primacy of pure mathematics wast as unwelcome
specialisation, and applied mathematics was reedahs relevant and necessary to
national economic success. So it was not surgrishat schools and students
increasingly chose to enter students for the singkthematics A-level, whose
syllabus covered both pure and applied content gawe a better grade (Kitchen,
1999). The whole period saw a steady decline inbrermitaking further mathematics,
falling to only 5000 candidates in 1999, a tenthhaise taking mathematics A-level.

How does this historical genesis position furthetmematics with regard to
quality? First, the title and the very existencduwther mathematics suggest that the
content of A-level is now structured hierarchicallihe syllabus split has designated
particular mathematics topics - and the experiemédsarning them — as ‘further’,

creating a measure by which they are deemed mdifieutti less accessible and
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therefore higher quality than others. Whether meagucontent or mathematical
thinking, further mathematics is awarded a symbaie in emphasising difference
(Hoyles et al., 2001). It constructs quality asraperty of extremes, standing out
from the norm in some measure of mathematics. Thedirst meaning for quality

constructed as ‘given’ within further mathematiss that quality in education is
measurable and there is a way of ranking matheaiatiady. It is worth recalling that

mathematics and further mathematics A-levels amghtconcurrently to the same
students so this ranking cannot be solely detemime prior requisite knowledge:

‘further’ is not simply ‘later’ but ‘better’.

Secondly, quality is constructed alongside furtirathematics as embedded
in tradition and the past. Modern society is atermmanaging change and positions
individual subjects as responsible for negotiatimgks; thus stability becomes
personally desirable (Bauman, 2001). Further nmattties certainly offers an
ongoing link with the education of thirty years agalthough feeling familiar
reassurance alone is not recognising quality. iQualso requires observation and
evaluation. Bauman argues that when the world a@raws changes, the normative
response of modern individuals is to make sensetadt is happening to us, to
rationalise and compare old and new practicekd this change-inspired evaluation
as legitimating quality. Because the history ofther mathematics positions it as
relatively stable in a fast-changing educationalimmment, it evokes narratives of
sense-making that heighten its visibility and positit as a context for evaluation. |
call this a ‘gold-standard’ construction of qualitige gold-standard only has meaning
because we no longer pay in gold. However, by ienpthe rationale of calculating
back, it continually reinvents itself. So in furth@mathematics we have stories of a

past golden age in which students were well-prepare science subjects and
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competed to enter mathematics degrees. Thesesstmve currency today, even as
we accept that practices have changed.

However, further mathematics would be of littleeirgst if it were not for the
accompanying story of those who resisted the chasgperal thousand candidates
continued to study it, from a minority of schoofskEngland, Wales and abroad, and
the elite universities continued to request italoulture of choice, why did it matter
that some schools and students continued to chfwteer mathematics? | have
suggested above that further mathematics featureseoliberal discourses as a
problem that needs addressing both as a searauédity, for “bright futures”, and
through the ways it was publically configured asguitable. | now examine these
constructions of equity in more detail.

The ‘rules’ of the A-level curriculum are that setjs should be roughly equal
in teaching time and value, for example they shlmreommon ‘points scale’ for
university entrance. This background parity posgid-level grades as a meaningful
discriminator of any individual's “reality of mathmeatics’ achievement” (Matthews &
Pepper, 2007, p10). But alongside this official klerige, teachers and the media
disclose a hidden, ‘expert’ knowledge that certibjects and subject combinations
have greater exchange value for university entramcel these include further
mathematics even with a lower grade. We know thadents from White middle-
class backgrounds tend to seek more expert adbicet dheir choices and choose
these high-status combinations (Ball et al., 200@jormation about further
mathematics is thus differentiated by class andiety. Moreover, student choice is
constrained by what their schools can offer. Sthee1l980s the smaller, state-funded,
non-selective schools have been affected by shestar qualified mathematics

teachers, financial pressures on teaching smadiseta and measures to compare
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schools by A-level grades (Smith, 2004). Studentgate comprehensive schools are
3 times less likely to study further mathematicghasse in independent or selective
schools, and 1.5 times less likely than student$6i18 colleges which tend to be
larger and city-based (Vidal Rodeiro, 2007). Thdsgkerences in school provision
challenged liberal notions of equity in all thregpects identified by Hart (2003):
students did not have equal opportunity, treatneerdutcomes in their mathematics
education. Further mathematics was a context inclwhhese differences in
individual experiences were made visible as strattdifferences between schools,
not explainable as individual choices, and as stighosed a problem to policy
makers. For example the government’'s advisory Huoaly distanced itself from its
own qualification: until there is “universal anduad| access to Further Mathematics”,
it is not “appropriate for higher education tutols use [it] as a legitimate
discriminator” (Matthews & Pepper, 2007, pl14).

The role of further mathematics in quality and &gis part of a narrative that
society tells itself about itself: we understanck tdecline of class and class
distinctions as central to modernity (Atkinson, 200 In this narrative quality and
equity are linked, but they function as opposit€aciety needs more workers able to
use mathematics, so mathematics applications weheded in the single A-level and
the ‘higher’ pure topics were left out. Studemsni all schools should have equal
access to university mathematics courses so uitiesrshad to modify their
curriculum. This framing is not simply a zero-sgame but one that is oriented in
time. Quality is constructed as the rules of thstpequity as including more students
in the future. The opposition seems natural becatber factors are taken as

unchangeable: the comparability of A-levels, the oant of teaching an
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undergraduate should have, and mathematics it3délése are not debated but rather
crystallised in the practices of teaching and examgi that make up school.

In the next section | turn to the recent FMNetwarkl consider the narratives
used in its organisation, promotion and evaluatidndon’t aim to criticise these
choices but to understand more about how they isuptssitionings of equity and

guality, and how these relate to traditional cotioss.

Changing further mathematics

The FMNetwork was commissioned and funded in Erlimom 2005-9. A
national hub provided branded materials in the fofra website, promotional texts,
and teaching resources. Regional teaching centeriited locally for further
mathematics, employed tutors to visit schools aotlected performance data.
Schools effectively subcontracted further matheesateaching for a group of their
students. The centre agreed to teach on a contahtsghedule, typically only a
weekly 2-hour session after school. The schoolaamdre negotiated money, timing,
duties, access to resources — all means of cimglgower at a microlevel. Such
deployment of a market model in publicly fundedtitndions in order to serve

particular agendas of quality and equity is typaladpplied neoliberalism.

Bringing quality up to date

The constructions of quality discussed above wepged in the past or in
mathematics content that appears timeless, butFWbletwork supports a new
construction that is rooted in present-day techgiel It does so by emphasising that
further mathematics is an A-level just like anyetHollowing the rules and practices

of the now-regulated examination system. For examjpl encourages students to
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choose further mathematics by stressing the teabsithat integrate the two A-levels
(such as exchanging modules to get higher finatlaga Thus one way that the
FMNetwork constructs quality is as a property ajorously conforming to an
improving school system. This quality-as-confognptomises equity in the form of
universal access to further mathematics, and thowed life-chances that follow.
For example, the FMNetwork tells universities ttthe new QCA rule changes [...]
will make it far easier for ordinary schools to esffFurther Mathematics” (Stripp,
2004, p15) positioning ‘ordinary’ schools as theprapriate focus of universities.
However conformity downplays individual and schaaency and positions the
structure of A-levels as powerful in itself: theaim actors here are ‘rule changes’.
Stripp adds that schools can “increase the supgflyhathematics students, but “it's
up to the universities to ensure this happens lmatorg the demand.” (pl16).
Changing the rules and demands for further mathes& taken to be enough to
change what schools will offer and students chooskhis claim suggests the
neoliberal framing of modern society as a compkxarm’ of individual trajectories,
all choosing according to economic forces but chmgpalike (Bauman, 2001). The
FMNetwork positions itself with universities andlipg makers who understand how
power works within the swarm and can use that kedgg for change.

| have now traced three constructions of qualityso&iohistorical perspective
on further mathematics sees quality as historicaitiouity and standing-out-by-
measurement. Those constructions were reconciled régyresenting further
mathematics as a gold-standard. Because these wfewsality were located in the
past; the inequities associated with them couldubderstood as outdated white
middle-class privileges. The third, recent, congtan was quality as conformity; this

time enacted as progress in a presently-improvihgc@&ion system and looking to
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the future for equity. Clearly these co-exisitingnstructions introduce potential

tensions: is quality judged in the past or preselogs it concern conforming or

standing out; are inequities over or still beingnied out? | have identified one more
construction in the FMNetwork texts that functiots resolve these potential

conflicts: quality as achieving breadth-plus-deptifhe duality in this metaphor

manages tensions through flexibility and ambiguityther mathematics is valuable

because it is broad or deep or both as required. fdw metaphor was enabled by a
specific rule-change that changed the discursiekstavailable. In 2000 the first half

of an A-level course was given its own name — Aflle- allowing separate identities

for each year of further mathematics.

How does this breadth-plus-depth construction waéik&tly, the FMNetwork
follows many government texts (e.g.Smith, 2004associating the AS course with
breadth. Breadth provides a metaphor for wideniogess and inclusion, and also
becomes a marker for quality when education is sseaiming to provide universal,
flexible skills suitable for an unpredictable wargilife (Rose, 1999). When Porkess
describes AS students encountering “exciting nexasd like complex numbers, as the
building blocks at the start of Further Matheméti€z006, p13) he uses ‘building
blocks’ to evoke utility, flexibility and progressall seen as important for future
careers. ‘Building blocks’ evokes children and momnwork, including them in
further mathematics. | find it an unexpectedly gl metaphor for complex
numbers. Compare it, for example, with a furthethamatics student’s description
of them as uncomfortably abstrasbmething that doesn’t even exist. Just, it makes
me feel sick, the thought of ltsuggest that the difference illustrates theampive

for the FMNetwork to construct the AS syllabus esessible.

pl2



The second half of the metaphor follows from th&drical re-organisation of
syllabuses that associated further mathematics witgher-level’ topics. The
FMNetwork texts use this association as a gived,raphrase it in terms of depth:

The new AS will be more a ‘broadening’ than a ‘desipg’ option. This means

that AS-Level Further Mathematics is no longer alite’ qualification, suitable

only for A-level Mathematics high-fliers. (Stripp004, p. 15)

Here breadth is written up as a modern contendelefith, but there is still ample
reassurance that ‘high-fliers’ should be takingtHar mathematics. Depth is
separated from particular mathematical content,ratiter defined as being what the
‘elite’ study, and so inherently bound up with exgibn. It is still firmly attached to
quality through the continuation of familiar standi& “The stretch and challenge for
the elite is still provided by going on to the fllllevel in Further Mathematics [...]
which is just as demanding as ever”. (Stripp, 2@0B5).

In summary, the FMNetwork justifies itself as aremagfor change by arguing
for a new construction of quality as broader rete@eaand participation. However,
since breadth departs from the traditional exchsighe change is only enabled by a
successful defence against itself, that is by demelously arguing for depth. Breadth
and depth are thus held together as two forms alitgLexisting on either side of the
AS-level but pulling in opposite directions, oneliuding and one excluding. What
holds them together is students’ responsibilitydiooosing: inclusion is systematised

by universal access to AS-level, exclusion can teukeft to individuals.
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What is equity for the FM Network?

In my discussion above | have started to show homsttucting quality in
certain ways might entail corresponding construngtiof equity. | now use two recent
evaluatory texts to exemplify how these constructiof quality and equity function
together. One reports the independent evaluaBear(e, 2008) commissioned by the
FMNetwork to justify government funding; the otl{¥iidal Rodeiro, 2007) reports an
assessment agency’s research into A-level partioipalhese texts necessarily draw
on, and contribute to, the policy discourses afhieir mathematics.

Examination data show that the FMNetwork programaded with a revival
in further mathematics: from 2004-8 the number arididates taking the ‘one-year’
AS-level course more than tripled and the numbi@ntathe two-year A-level course
nearly doubled. Searle’s (2008) evaluation hiditBghat over three-quarters of this
growth was in state schools and concludes thatsaaecording to school sector was
becoming more equal. It thus prioritises the histrperspective that class-based
differences in provision between schools were thwagry problem of inequity. This
increase strengthens the network’s claim to achgyguality-as-conformity alongside
equity as systematised access.

Searle then examines equity in more detail by irejaschool region to
socioeconomic status. More affluent areas of Emblaocounted for much of the
growth in the two—year A-level, but the ‘one-yeaB-level grew very significantly in
deprived areas. Presenting this data makes a welake for progress in ironing out
differences according to class, but it does stremgtthe suggestion that the
FMNetwork AS-level is broad in its appeal to prewsty-excluded students. Hence
the FMNetwork is positioned as partially successfulits aim to achieve quality

constructed as breadth-plus-depth. However | segidns between this construction
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and equity as universal opportunity that are uedtahow can we account for the
social differences in who engages with the ‘deepesaterial and who stops at AS-
level. What individual and social factors might &eplay? My research includes
students who after one year of study choose to stafhematics — which can be
construed as an exercise of individual agency —alsg some who are being taught
only the AS-level content over 2 years, a strudtaoastraint. A discussion of equity
would be further informed by analysis that linkedlividuals’ outcomes to course
opportunity. The fact that this type of data is nathin the remit of the official data-
collection illustrates how neoliberalism avertsgeze from issues of how individual
and social factors interact (Atkinson, 2007).

As well as socioeconomic status and school type other factor reported in
detail in Searle’s evaluation is gender, perhapmgwo its ease of classification and
the longstanding concerns over girls’ participatiormathematics. The proportion of
further mathematics students who are female, betvB8eand 40%, has not changed
in the period. This is left without comment: itngt clear whether any change was
desired or feared. Other individual backgrounddecare not reported. We know
that students who are Black African, Chinese, Indi@akistani and from a mixed
background choose mathematics/science subjectomia@mplly more than White
students (Vidal Rodeiro, 2007), but not how thewehaengaged with further
mathematics over time. Nor can we find out whetsardents from different
socioeconomic backgrounds, but in the same sclubmipse differently organised
lessons and obtain different outcomes. Throughctimces made in these texts, no
doubt for necessary reasons, equity is construadetie absence of those differences

that relate to institutions, and what affects imndiial choice is left out of the enquiry.
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In summary, the FMNetwork makes use of an educatitachnology — the
decoupling of AS from A-level - to sustain roles fwth breadth and depth, and find
a compromise where each has a different functidrebah conforms to institutional
requirements. Quality as depth is described in gesfrthe past and an elite, and thus
linked to quality as gold-standard. There is a megerstanding of quality as breadth
with everyone doing more mathematics, and thisslind quality as conformity.
Equity is constructed as the opportunity for anvitiial to start further mathematics
no matter what type of school, how teaching is oiggd, or what was previously
learnt. The first year promotes this goal of unsadity and recruits for the full course,
but it also legitimates selection in the secondryedhis selection is no longer
understood as a means by which schools necesegpiigduce privilege because, for
the purposes of further mathematics, schools asgtipoed as operating with an
agency that is informed by economic truths. Chaisgguaranteed by calling on
practices aligned with neoliberalism and individudlave the responsibility for
choosing further mathematics for themselves. e tiext section | turn to
individuals’ accounts so as to consider an exampleow quality and equity enter

one student’s account of choosing whether or nobtdinue with mathematics.

Practices of the self

From 2006-9 | have conducted research in threes sifering mathematics A-
level in school and further mathematics with theN¥work. | followed 24 students
over 18 months, collecting data from interviewsssten observations and email
guestionnaires. My analytic focus was what Foucél890) calls ‘practices of the
self’: the knowledges and processes that inscribatw means to be a successful

individual within a particular history or cultur@ractices of the self establish the
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norms and means by which people explain themselgegern themselves, and
engage with others. | have explored the internmigglof discourses of further
mathematics and discourses of the self by analysmgial data in the form of
observation field-notes, interview transcripts aghail exchanges. | chose one
student, Mario, to discuss here because he oftpeaapd uncomfortable with seeing
himself as a further mathematics student. It isguiste that provides the title of this
chapter.

In our conversations Mario positioned himself vasly as successful and as
struggling, as a natural and as an outsider, aed @ut different ways of justifying
his decisions to continue. | interpret the wayswihich he argues whether doing
further mathematics is “doing any good” as exammés$how he participates in
constructing quality. Mario also describes whattady” threatens his engagement; |
see these as examples of ways-of-knowing througichwimdividual agencies
contribute to social patterns.

Mario lives in the centre of a relatively deprivEdglish industrial city. The
school he went to until age 16 was replaced by sinkgs-sponsored school that
offers further mathematics to all its mathematitgdents. Mario is white and his
family show characteristics of both middle-classl avorking-class cultures (Ball et
al., 2000): Mario’s father is a graduate enginegtr e lives with his mother and
receives some government income support. Maricssipa is rock guitar.

In his first interview Mario describes his initiglubject choices as based
around maths — the “four core Maths subjeckée presents evidence he has gathered
to support this claim for the centrality of matheits all university courses want

high grades, and mathematics “comes into everythifigese claims are based on its
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power as a widely accepted currency and a knowlddgewill be relevant even — and
especially - when he attempts a more idiosynceatieer linking science and music.
Choosing further mathematics is also a way of destnating success in
unexpected ways:
First of all when | said about Further Maths my mwass ... 'This is... No, you
can't do it." And | was okay at Maths at GCSE bever like that star, that
everyone else was like getting full marks all theet And when | said Further

Maths she was quite shocked and didn't think |¢ald that. And that made me

want to do it even more.

Mario ascribes his mother’s doubts to his gradesaitional examinations at age 16
which were good, but not the best. | suggestedvalibat further mathematics
invokes quality as a gold-standard. Mario drawglos representation to challenge
the defining power of grades: for him, choosingtfar mathematics is a way of
aspiring to stand out as being different but jgstj@aod or better. Mario sets the stakes
high by making his comparison with “full marks #fle time”. The sociohistorical
context that positioned further mathematics asfiedribecause it was limited to
certain schools has been reinterpreted as a peasftindividual choice so that further
mathematics aligns the chooser with extreme pelsqnalities of ability and
dedication.

So far | have commented on those aspects of Madce that position
further maths outside the narrow focus of schoot,Mario also uses arguments that
further mathematics conforms with schooling. Hisrkvexperience mentor has
encouraged an academic route to his dream; he tak#da physics degree first and
then work in acoustics. Mario also cites univésitelling him further mathematics
is the right preparation for physics, and his fartmathematics teacher’s view that it

gives you a head-start at university. These reasmustheir authoritative institutional
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sources, emphasise the progressive nature of sofatbematics and position further
mathematics as ‘further’ along that path. Togethéer justifications suggest that his
aspiriations match the FMNetwork’s breadth-plustbegonstruction of quality. He
aspires to study further maths because it is bevaaligh to provide both academic
certification and application in a ‘real-life’ sett), and because it is deep enough that
he can get ‘ahead’, making sure that he is includdatie niche he has picked out as
desirable.

In these examples Mario uses constructions of tyuaifurther mathematics
to maintain overlap between the talented outsitkus that comes with his dream
and the reassuring possibilities of exam succe$eri¥ario’'s AS grades were lower
than he wanted, he was once again threatened bgunesaent. Other students in the
class excused their low grades and nearly all gpprther mathematics; but Mario
and Randall continued. At the end of their secpear | asked why they had chosen
differently. During the discussion (lines 576 to9%4Mario deals with conflicting

understandings of what studying further mathematieans to them and about them:
577  We were a lot more clever than them.
594  |think a lot of people say it's the hardedeyel.
596 And everyone knows it as well. Which makesags €ool...
602 It'sjustit's... | didn't mean it makes ud famol, it makes us look stupid.
622 And it doesn't make you... People makes nktiiimakes you a genius.

624 We should be really clever, but something ahkigumaybe a bit of
common sense, like we just... sometimes we jug, fiaybe the time of the day,

or what mood you are in, but sometimes we feelyealipid.

Mario is conscious of positioning himself as cleveool and different but,

importantly, not alone in ‘belonging’ to further thamatics. The feelings are
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described as the result of their common choices smgersonal tdoth of them.
Mario starts here by comparing himself with othdms, belonging is based on their
exclusion from ‘the hardest A-level'. He ends upriied by how “it” positions him
compared to the “genius” model he has just helpeluild. This illustrates again
how exclusion is inherent in these constructiongjwdlity. Mario not only has to
defend his sense of belonging against structuralath such as AS grades but also
against how he explains his self-practices to hiimdehe doesn’t “feel” clever, how
can he belong? In line 624 he calls up an explamatvhich constructs two
oppositions: either his self-doubts are momentagtional lapses from cleverness, or
cleverness is not related to common sense andqabekxperience. This answers one
threat to continuing, but introduces a second thwé@w he sees himself as practical
and ‘hands-on’. This recalls the historical classashstructions of advanced
mathematics as removed from work applications. idormulates this in terms of
his personal qualities when he wonders:

whether I'm patient enough to actually go throuljthe Physics and stuff, and be

good, really good at it at the end, or go straigtd it and build up experience in it.

Again Mario links education with having to be “fgagjood”, and contrasts having to
“go through” it with actively ‘building’ authentiadirect experience. Staying in post-
compulsory education, and studying more abstraciglines are the types of choices
that produce structural class inequalities (Atkms2007). Here Mario is constructing
them as choices based on truly understanding hims&andall, too, positions
mathematics as inauthentic, and Mario as excluldimgelf from their dream:

Randall: I'm going to be there. But Mario's gonreliixe working out all these

equations.

Mario: And I'm gonna be paid ten times more than.yo
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Randall: And I'm gonna be the happier one. It'saticibout money Mario.

Mario: No. I'm gonna be happy.

Mario is on the defensive. He uses mathematicsaiera claim for economic success
but Randall excludes him not just from practicgbexence but from happiness. From
a neoliberal perspective, the key practices ofsilé are concerned with gaining the
self-knowledge to pursue personal happiness (Rb889). Mario’'s case is an
example of how the constructions of quality anditgqun further mathematics can
reappear as ways of understanding oneself as iedladd excluded not simply from

mathematics but from one’s self.

Conclusion

In this chapter | have used the context of furtheathematics A-level to
analyse how its sociohistorical role provided ustirdings of equity and quality as
privileged access to a ‘gold-standard’ mathemagidscation; how an influential
reform program created new agendas of universabrtyppity and had to reconcile
them with existing understandings of quality in@rdo recruit support; and how an
individual explains his experiences and choicewdrys which translate these issues
of quality and equity as saying something about dus self and his choices.
Throughout, | have tried to show how the opporiasifor choosing built into the
education system in England and Wales positionadstend government as powerful
in guiding rational economic choices but individugtudents as responsible for
making them.

The FMNetwork has tried to preserve quality whitidi@essing inequity by
removing barriers to starting further mathematiéswever the ways in which quality

is constructed mean that some students must beded;| or rather must choose to
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exclude themselves. School factors do excludeestsd for example reduced
teaching time affects AS grades so that studentsoop Students also experience
guestions about belonging that spring from the sdiseursive representations that
made them join. In further mathematics the associstof quality with measured
success and abstract learning is difficult to sosé@ainst the risks associated with
competition, and also against a desire for presappiness and authentic experience.
It is easy to focus on ways in which students miag themselves threatened
in belonging to further mathematics, but therease ways in which they can resist.
Mario described his final push for success as dagitb change how he thinks about
himself and his goals, giving up some of his inagelnce and using FMNetwork
connections to find a tutor. In the process of udolg himself, he strips further
mathematics of the quality of separateness thag attcacted him: “it should just be
called different modules”. Quality as depth iscavprful construction, but aspiring to
include ourselves is accompanied by consciousnes®ww to exclude ourselves.
Although my policy analysis suggests that the FMMek required a dual breadth-
and-depth construction in order to defend itseHiast the past, individual students
may show how ‘further mathematics’ can be rethought an inclusive ‘more

mathematics’.
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