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Abstract

This paper addresses the question of how locatftecta educational outcomes,
through analyses at two scales (the school andsuberegion) of the relationships
between English secondary school exam resultshaadlded and local socio-
demographic characteristics. As a complementaiodstrd micro-analytic approaches
to identifying significant peer group or neighbooold ‘effects’ on pupils’ attainment,
it takes the existence of significant non-lineastiin aggregate relations as its key
indicator of these. At the school level, strongdewnce is reported of such effects,
both in relation to the ethnic/class mix of localrilies, and to the ‘quality’ of the
school's own intake, with its disciplinary orderrggied by low absence rates)
identified as a key intervening variable, confegrstrong advantages on pupils in the
most advantaged areas and schools. At a broadsdy beth social class variations and
access to selective schools appear as importainentes. Controlling for these,
results appear significantly worse in those ecoratly successful regions where

teacher recruitment / retention is hardest.
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1. Introduction

‘Education, education, education’ was Tony Blaik397 formulation of the priorities
of a prospective New Labour administration in th, Weflecting a clear view about
the strategic significance of schooling to achiegatrof its ‘modernising’ goals of
competitiveness and of social inclusion (where fttis was to be on shifts from
‘welfare to work’). The strategy involved ‘modesmg’ initiatives within education
itself, where outcome targets and competition betwschools were to play key roles.
Rhetorically, the phrase clearly echoed the estgjents’ traditional ‘location,
location, location’ explanation of the key to pragevalues, standing perhaps for
access, reputation and neighbours, each of whiaspimportant roles in the new
guasi-market for local schooling. In this quasi-kedr — where competition is
mediated by factors other than a direct serviceeprilocation is perceived as making
a substantial difference to educational attainmevitjle educational factors are
recognised as of increasing importance to locatlenisions and social/economic
geographies. A more specific link between schgoplind estate agency has come to
the fore since 1997, with the very widespread dmssation of spatially indexed data
on local school results, together with more diseersnspection reports, alongside
other neighbourhood indicators, including housegqwi— with an official web-site
now making available kinds of ‘neighbourhood datelevant to home-movers
pioneered by private agencies. And, while linksween middle class housing
choices and perceived school quality are by no sieaw, their implications in terms
of the implicit price of access to ‘better schodiave come to be much more clearly
documented in this period, through a series ofeiasingly sophisticated hedonic
analyses of house prices (Gibbons and Machin, 2068shire and Sheppard, 2004;
Brasington and Haurin, 2005).

The basis of these analyses is the fact that nesadéocation has a major impact on
the set of schools to which children have effectieeess — both through bureaucratic
rules determining formal catchment areas for paldic schools (within the state
sector), and in terms of feasible/acceptable travalkchool (within either the state or
independent day-school sectors). Where schoolitguahries appreciably, this
becomes a source of differential locational valaie)east for those who have (or
anticipate) children in a relevant age group. R@revith concerns about their

children’s education are then faced with trade-bH$ween: access to good schools;
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satisfying other residential and/or consumer pesfees; and pursuing other routes to
better education (via purchase of non-local inddpat schooling, or supplementary

tutoring, and/or greater personal involvement).

Beyond this, the logic of the residential choicedels implies the possibility of
strong influences on the social composition of sraeound relatively ‘good’ and
‘bad’ schools. The former should attract morehafse with children, a strong interest
in their educational attainment, and greater fir@n@sources - while the latter are
liable to be populated with more of the childlabg, less educationally-concerned, the
poor and/or those lacking control over their ardaresidence. A very likely
consequence then is that the ‘good’ schools conuisfulay even better examination
results (and the ‘bad’ schools even worse), whesimaply because pupils entering
the former enjoy other educational advantages ydich parental interest and
affluence), or perhaps also because their predends to raise the performance of all
in the school — with a corresponding vicious circle outcomes in the schools
originally identified as ‘bad’. If this is the caghere are a number of important
implications, including the possibility of progréss polarisation over the long run in
local population mixes, school performance and llgcaperty values. But it also
raises questions as to how well-founded (or notghtibe the underpinning
judgements about school ‘quality’, where these seaply on published exam results
that may be heavily influenced by differing mixekmore/less advantaged pupils

(Brasington and Haurin, 2005)

At this neighbourhood-level more is currently knoahbout how education affects
locational behaviour and outcomes, than about howational attributes affect
education. This is also true at the broader sohlgties and regions. Here there is
now a strong body of evidence about the crucialortgmce of human capital stocks
for growth and productivity. Glaeser and Saiz (208dow (for the US) that these
have particular positive effects in otherwise disadaged regions, perhaps because
education enhances adaptation to change. For UKngg\Vionastiriotis (2002) found
positive spillover effects from human capital t@guctivity There is evidence also of
strong divergence across (US) cities during the039@ levels of human capital,
presumably mainly as a result of selective migratbthe more skilled toward areas

with an already better educated population (Bemy @laeser, 2005). But much less
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seems to be known about the geography of humarnatawoduction at this scale,
particularly as it relates to schooling (as didtifrom skill development within the

workforce).

In this paper the focus is on identifying and actowg for the geography of
achievement patterns (at school and area levelthen General Certificate of
Secondary Education (GCSE) exams taken by Endiiglests at the end of their last
compulsory year of schooling (at age 16). It bailgh preliminary analyses for
schools in the London region (within Gordon and Mstiriotis, 2006) but extends the
scope across the country, using more recent dataldoess questions about value-
added, as well as about sources of regional vaniati performance. In the following
sections of the paper: we first outline the thaoattrelationships between school
inputs, outputs and value-added in a spatial corigection 2); then we present cross-
sectional evidence on the relationship between GfeS#lts/value-added and a series
of school and neighbourhood characteristics (se@)othe spatial dimension of these
is examined with specific reference to inter-schocoimpetition, neighbourhood
effects and broader regional influences (sectigraddl finally some conclusions are
drawn about the interaction between location anecation in this country (section
5).

2. Relating School I nputs, Outputs, Value Added and Spatial Context

Schooling is recognised to have a great varietgfigicts (mostly, if not all, positive)
on those who go through it, including not only tbevelopment of skills and
knowledge of many kinds, but also of fitness, adkis/tastes and social networks.
However, in this paper, as in most work on geogezpbf education, the focus will
be exclusively on formally certificated outcomeshis is primarily because of data
availability, but similar informational constrainis the real world mean that these
results play key roles in mediating both the efeaft local education on individuals’
competitive prospects (in work and further educgtiand parental judgements about
which locations offer those ‘better’ schools tha¢ avorth expending resources to

access.
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In the tradition of education production functiomadyses (Hanushek, 1979) we may
think of such ‘outputs’ from a neighbourhood schaasl being produced with a

combination of six sets of input:

(a) individual pupil endowments (potential intelligenoeotivation etc.);

(b) family inputs (time, money, aspirations, human/abcapital and strategies);

(c) interaction of pupils or parents with peers in ¢bexmunity;

(d) interaction of pupils with peers in school/class;

(e) teacher quality;

() school management and other school resources.
These can be grouped in several ways: for exan{pleto (c) and possibly (d) may be
taken to representommunityinputs; (d) to (f) and possibly (c) may be seen as
contributing toschool quality of the kind worth paying for in one way or anathe
while, for local pupils, (c) and (d) together regert theneighbourhood effedh a
strict sense — i.e. the impact of local populatmymposition on outcomes for
individuals, over and above the direct influence tbéir own background and
characteristics. A value-added version of this apph, for a particular stage of
schooling, simply relates outcomes of that stagbéstockof learning/skills brought
from the previous stage and tthew of inputs of each kind during the current stage. |
the inputs are additively separable (i.e. if thsr@o substantial interaction between
them), then value-added during this stage couldsdmn as the sum of elements
associated with each of the input types, with @mging groups of these again
defining the contribution from the community, frasshool quality, and from any
neighbourhood effects.

This kind of framework underlies a vast numbertatiges — especially in the US but
also in the UK — which have examined the relati@ween schooling outcomes,
those educational inputs open to manipulation byicpo and uncontrollable
background factors. For the manipulable inputsumber of reviews have suggested
substantial dissensus about which are really sagmt — reflecting problems of both
collinearity and control in real world analysesheugh a few basic findings do seem
well established at least in the American literatuiThus, Barrow and Rouse (2005)
report clear evidence that teacher quality mattevgh experience and prior

attainment as possibly relevant factors, and thaller class sizes also tend to
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improve outcomes, though the impact seems to viagtly, probably being stronger
for otherwise disadvantaged groups. In Englandent multi-level analyses of
secondary school performance find significant éffefrom both behaviour and
teaching quality, as rated on OFSTED inspectioren{@n et al., 2003). Little or no
evidence has been found, however, for effects pflyteacher ratios on performance
in English state schools (see e.g. Dearden e2@02). School type has been shown
to make a big difference, but this is very muchrmbup with issues about selection.
At the family level, British studies show strongpactts of parental interest/time
inputs (Feinstein and Symons, 1999), together with baifeqts’ education level and
family income (Blanden and Gregg, 2004). Ethnigiaralso has important effects,
although after even a crude control for economicuchstancg pupils from all non-
white origins apart from Afro-Caribbean and ‘blacther® actually exhibitbetter
GCSE results, while all are apparently associatéith \greater progress during
secondary school (Wilson et al., 2005). In termpe®r group effects, there is strong
evidence from British secondary school pupils ofipee externalities, from having
classmates who are abler, and/or from families igh hsocio-economic status
(Feinstein and Symons, 1999), while Gibbons (20@&)s significantadditional
benefits at a neighbourhood level from living ieas with better qualified residents.
The quality of educational inputs too may be atfdcby pupil or area mix factors
(Lupton, 2005, 2006), whether through varying strésvels impacting on teacher
performance, or through greater difficulties indeer recruitment and retention in
those schools/areas with more ‘challenging’ pupikea (Smithers and Robinson,
2001).

Much of the cited work operates within a value-atlflamework, in that it relates

secondary school achievement at a given dbagjeto variables relevant to that stage
and measures of attainment at an earlier stage. Gussidh a framework of analysis,
measures of ‘value-added’ during part of the edonaprocess have an inevitable
degree of arbitrariness to them, since educatideaklopment cannot be measured
simply in terms of differences in a stock of puilowledge between two points of
assessment. In England, where value-added indgsc@tAl) have recently been

added to raw measures of exam performance in fglalischool league tables — to
create a more level competitive ‘playing field heyy simply represent differences

between pupils’ actual results at a particularestagd expectations of these based on
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relative achievement levels in the previous stdfjeas we should expect, the flows of
various kinds of ‘input’ are positively correlatetross successive stages (so that
many of the same children are (dis)advantaged am)edhis method will clearly
produce biased measures of value-added, obscuramdinging disparities in
educational progress across successive Stagither more specific kinds of bias can
arise at points where the basis of assessment ebaag at age 16 within the English
system, where it shifts from the earlier standa&stst (KS1 to KS3) on a common
curriculum of English, maths and science to pubkaminations (for the so-called
GCSE), where students may take and pass quiterdispaixes of exaisin these,
the core subjects can be replaced, as well as augtheby a wide choice of others,
including many vocational subjects, now treatedfidly equivalent to traditional
academic disciplines. In this respect it seemd thaasures of ‘output’ from
schooling now reflect political values (of inclugyy more than those of the labour
market. In any case the shift in bases of valuatmmfuses the significance of value-
added measures. Empirically, this is reflected imarked disjunction between the
patterns of VAI found for the first two years ofceadary schooling (between KS2
and KS3), where measured value-added was signifycéamgher in academically
selective schools, and those for the next threesygetween KS3 and GCSE), where
these schools did significantly worse than averagele those with arts and business
specialism§ achieved higher VAI scores. Schools with less athged pupil mixes
can also be seen to have done absolutely or relatbetter in these terms after KS3
(Taylor and Nguyen, 200%) Similar discrepancies are evident in local atitiior
league tables, where the most deprived areas @chigher VAI scoresifter KS3.

At an individual pupil level, there is no compamtdvidence of pupils from poor
families starting to do better when the basis &feasment shifts, but there does
appear to be an upsurge in performance amongdkedevantaged ethnic minorities.
This pattern of findings supports the notion thalue-added estimates linking
GCSE/NVQ results to KS tests are subject to sigaifi biases because they do not
actually compare like with like, reflecting a shiét more inclusive bases of valuation
after KS3 as much as real additions to value. Thdagfrom perfect, these new data
do, however, cast some important additional lighttbe pattern of variability in
secondary school outcomes and the extent to whishréflects differences in intake

mix, as between both types of school and geographk&s.
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How far residential social geographies affect thiesake mixes should depend on
three sets of factors: the scale and rigidity dfosd catchment areas; what autonomy
schools have in selecting pupils, and how theyitysed parents’ varying capacity to
pursue/access preferred schools outside their inateecarea. In England the
catchment area system has always operated diffgrfentselective, voluntary aided
and grant maintained schools than for community memensives, though the formal
scope for parental choice in these was greatlynelet® by the 1988 Education
Reform Act. An indicator of the varying extentvidiich this has been taken up is the
proportion of parents appealing against initialuiss to access a first-choice school,
which ranges between 20% in the top quartile ohauties and 5% in the bottom
quartile’®. Another indicator is that across England as alevi®6 of pupils now
attend a secondary school outside their home kathlority (over 20% for London),
with net shifts evident out of areas with largeogmrtions of black or lower class
families. Generally, we would expect that middlassl groups were better able (for
both financial and informational reasons) to exptbe full range of school choices
potentially available (Stillman, 1990; Taylor, 20p2hough those locating in
traditional middle class suburbs for housing/envinental reasons, as well as those
who have deliberately moved to ‘good’ school catehtrareas will have less reason
to do so. For those among the middle class witrerhoban’ tastes, as well as strong
educational interests, accessing non-local schpasides an alternative means of
exploiting their advantage in the quasi-market,reasing the potential tendency

toward polarisation of school intakes.

3. Regression Evidence on School Performance

Our empirical analyses focus on school level pertorce (rather than measures for
individuals or areas), relating GCSE success rades, the associated VAI, to
attributes of schools themselves (on the one hand)of surrounding areas (on the
other). The basic data set is taken from the DEES8Ilblished 2004 school
performance tables for English secondary schal¢hich include information on the
proportions of pupils in their last year of compuis education who meet minimal,
basic or median standards of achieverfembgether with VAI scores for the period
since the KS2 tests at age 11, the normal pointanfsfer to secondary education.
Whether for historic or political (anti-elitist) asons, the official tables omit any

parallel measure of numbers achieving high stangaskes, though this gap can
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partially be filled from press sources. The addisibbackground information which
the official tables provide covers the formal ssatdfi the school (whether independent
or more/less state controlled, its gender admissioolicy, whether academically
selective or not, and whether catering for spangads pupils), together with data on
pupil numbers, age ranges and absence rates. Raelyuior policy reasons the public
tables include none of the information on pupil releéeristics from the Schools
Census (now included in the PLASC research datjbastowever, that census
(despite useful information on ethnic and languaaekground) includes only a single
binary indicator of family economic status. In argse, our primary interest is in the
relationship between school outcomes and charattsriof the local population,
rather than with schools’ own pupil mixes. Forstlwe rely on Population Census

data for families in wards close to the schooluesfion.

The omission of measures of high individual achmeest from the published tables is
a significant gap, both because distinct influenoey come to the fore at this level,
and because it obscures differences among thedualgieving schools: in 2004 for
example, 5% of pupils went to schools which hadcess rates of 97-100% by the
median (5 A-C) standard. The recording of ovémints’, based on a weighted sum
of successes at different grades, does not fél glap because they are too sensitive to
varying school practices in entering students fddigonal subjects. We have
therefore made use of partial data on results gita®le and above compiled by two of
the broadsheet national newspapers for sets of dggleving schools. One set from
the Daily Telegraphprovides figures on high performance success ragssure in
terms of the proportion of pupils achieving at teéasigh level (A/A* grade) passes —
directly paralleling the published data for med&nd basic successes — but only for a
set of (some 500) leading state schools. Timees list includes schools from both
state and independent sectors (though 500 of @se8#ries come from the latter, and
it includes many fewer comprehensives than doesldélegraphlist), but presents
results in terms of the proportion passesachieved at high grad€s Fortunately,
from the 273 schools appearing in both lists the tweasures are well enough
correlated to allow reasonably reliable conversfomm one to anothét, while
prediction of higher level success in other scha®igsossible from relationships with
achievement rates at the lower levels and schadat poores in relation to school type

observed in this data set. These are used inpdy®er to generate two sets of

-9-



Research Papers in Environmental and Spatial AisaNs. 116

estimates for the proportion achieving 5 high lgya@tses, one quite direct set for all
of the 1077 schools covered by one or both ofTimeegTelegraph tablegcovering
about a quarter of the age cohort), and a secasddeect set for the full range of
schools, most of which are expected to have suaedss at this level well below
those of the bulk of schools covered by these peses®.

Additionally, we have computed a summary measureoweérall GCSE/NVQ
performance for each school intended to approxiregunpublished) capped points
score from which the DfES’s VAI are computed. Tikerence between the capped
figures and the published totals is that the forrtedee account only of grades
achieved in up to eight subjects. To achieve alainstandardisation we have used
regressions of total points on schools’ estimatentess rates at high, medium, basic
and minimal levels (none counting grades in moenth papers), and then rescaled
these to match the VA1 We shall refer to this summary output measuredjssted
points’ (AP).

For our statistical analyses we have excluded dshmaiering solely for pupils with
‘special educational needs’ (SEN), together withsahools that cater wholly for
boarding pupils, while schools which are part-bosgdvere down-weighted pro rata
to the boarding proportidh We also dropped schools with missing values fiyr af
our variables and those with only 30 or less pugpilshe GCSE cohort, leaving us
with a set of some 3300 schools, between them oay88% of GCSE entrants (98%
of those from state schools and 39% of those frbenihdependent sector). After
exploratory analyses, schools were grouped into lbooad types - selective schools
(and City Technology Colleges); non-selective iretefent schools; directly funded
or voluntary aided comprehensives (from the staetos); and community/local
authority controlled comprehensives and secondasglems — with a cross-cutting
distinction between boys, girls and mixed schodibree other school variables were
derived from the DfES tables: pupil numbers in @G@SE cohort; day pupil absence
rates (whether authorised or not); and the progportf SEN pupils in the GCSE
cohort (with a conservative 50% down-weighting bbge without formal need
statements).

-10 -
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Compositional measures for the local populationewall derived from the 2001
Census, relating to proportions: from lone paremifies; with parents born abroad
and/or with potential language ne&tisrom households with nobody employed; from
Black or Asian ethnic origins; from professionalfmgerial (SEC1-2) or working
class (SEC 6-8,U) families; and of parents withrdedevel, or no, qualificatiofs
For each of these we computed spatially averageasunes using three alternative
distance weights to reflect more or less localisielctive catchment areas. In contrast
to earlier work focused on the London region (Gorémd Monastiriotis, 2006) we
found that the most localised versidfunction provided the best fits for just about
every variable, with no clear class variation, #md was adopted for all. Exploratory
analyses showed a quite strong pattern of inteetmion among the socio-
demographic variables, with two principal compogeassociated respectively with
social class/qualifications and ethnicity/immigoati At least initially, however, we

included the full set of these variables in theesgion analyses.

All regressions were estimated by Weighted Leasifgs except for those relating to
the highest level of achievement, where a maximisdihood procedurd was used

to counter obvious selection biases in the ‘sampkrived from theTimesand
Telegraphlists of top schools. This procedure involvedtfimodelling the chances of
schools being selected for these lists — in refatmtheir success rates at basic and
median performance levels together with the sizktgpe of school, its location and
the local population mix — and then including poteldl probabilities of selection (the
‘inverse Mills ratio’) as a control in the main regsio>. This Heckman procedure
was also used — with a regression equation inciujgist success rates at the basic and
median levels, interacted with school type (indeleewstate by selective/non-
selective) — to generate predicted ‘top level’ ®sscrates for schools outside these

lists.

The base set of regression results are presentebalhe 1 for four levels of

attainment: the minimal (1 or more passes at gfadar above); basic (5 or more
passes at this level); median (5 or more passgsade C or above); and top (5 or
more passes at grade A or A*). These are nestitla,tle same set of independent
variables used for each, so that looking alongrtve one can see the incremental

effect of each in lifting attainment from one levelthe next. Strong associations are
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evident between performance and both school aral @raracteristics. For schools,
the strongest effects, unsurprisingly, tend todsdamic selection on the positive side
and the proportion of SEN pupils, on the negatide.s But results also appear to be
significantly better in girls-only schools, thoseitiw larger pupil numbers and
independent or voluntary/directly funded (non-seéled schools. Apart from the
school-size effect, results are generally consisisrbetween the more/less restricted
regressions for high level results, and suggeseralency for gender-mix and
selection/control both to have stronger effectsvaltbe basic qualification level.

-12 -
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Table1l. Regressionsof school-level GCSE results on school and area char acteristics

Qualification Leve

Minimal Basic Median High High
(published) (published -
predicted)
Constant 103.9 104.5 55.31 36.43 8.53
(69.7)** (35.7)**  (8.8)** (2.0)* (2.3)*
School characteristics
Girls school 0.89 2.18 5.88 4.73 5.48
(3.2)** (4.0)** (5.0)** (2.8)** (7.8)**
Mixed school -0.48 -0.76 -1.18 -0.78 -0.70
(2.0)* (1.6) (1.2) (0.5) (1.2)
Selective/CTC 1.10 4.55 37.82 20.75 35.44
(4.5)** (9.5**  (36.8)* (11.2)** (58.3)**
Voluntary aided 0.80 2.41 7.01 -0.35 2.45
/directly funded (6.9  (10.7)** (14.4)** (0.3) (8.5)**
Independent non- -2.80 -0.22 22.82 5.60 13.10
selective (4.3)** (0.2) (8.3)** (1.3) (8.1)**
SEN pupil % -0.15 -0.43 -1.06 -0.36 -0.37
(14.3)** (215> (24.7)* (2.9** (14.4)**
Pupils in year (logged) 0.54 1.53 4.95 -1.25 1.27
(3.5)** (5.0)** (7.6)** (0.9) (3.3)**
Area characteristics
Lone parents % -0.17 -0.42 -0.58 0.04 -0.16
(7.9)** (9.8)** (6.3)** (0.2) (3.0)**
Born abroad % 0.07 0.15 0.54 -0.78 0.12
(1.4) (1.6) (2.6)** (1.8) (2.0)
Language need % -0.08 -0.24 -0.75 0.62 -0.17
(2.3)* (3.4)* (5.1)* (2.0)* (2.9)
Workless household % 0.01 0.09 0.30 0.07 0.09
(0.2) a.7) (2.7)** (0.3) (2.3)
Asian % 0.09 0.26 0.68 -0.65 0.13
(3.1)* (4.6)** (5.6)** (2.5)* a.7)
Black % 0.13 0.32 0.51 -0.19 0.05
(4.9)* (5.9)** (4.4)* (0.8) (0.7)
No qualifications % -0.16 -0.38 -0.35 0.21 0.05
(6.0)** (7.4)* (3.1)* (0.8) (0.8)
High qualifications % -0.01 0.01 0.43 0.46 0.33
(0.7) (0.2) (6.3)** (3.9)** (8.3)**
Professional and -0.05 -0.07 -0.11 -0.21 0.004
managerial % (2.2)* (1.6) (1.2) (1.3) (0.2)
Working class % 0.03 0.06 -0.23 -0.16 -0.10
(1.0) (1.2) (2.1)* (0.8) (1.5)
Observations (schools) 3304 3304 3304 759 3304
R-squared 0.25 0.40 0.64 0.63 0.72

Notes: 1. Bracketed values are t statistics; 2. Asteridknote significance levels: * = 5%; ** =1%,; 3.
Omitted categories are: boys and community/comdolion-selective schools; 4. Observations are veigh
by the square root of the number of day pupilh@year.
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In terms of the characteristics of local populasioit is qualification levels in the

potential parental population which emerge as irtgmdy rather than occupationally-
based indicators of class — with absence of gquaatitns mattering up to the median
level, and degree-holding from there upwards. ptaportion of lone parents also
exerts a strong negative effect (though less atapeend), while the only significant

relation with worklessness is perversely positivédmong the ethnic/migration

variables, the proportions from Asian and blackjios appear to exert strong positive
effects up to the median level, while the propartiborn abroad also shows a
significant positive effect at that level, wher¢lsre is a significant negative relation
with the language need indicator at least up taribdian level. At the highest level,
the results for these groups are less significant| differ somewhat between the

more/less restricted regressions.

These summary regressions leave a large part ofatfi@nce across schools in GCSE
success rates unaccounted for, particularly ab#dstc and minimal levels — in other
words this combination of school and populationrabgeristics is not particularly
successful in explaining the cases where a sulstaminority of pupils fail to reach
the ‘basic’ level of GCSE attainment. With thimplem particularly in mind, we turn
to an extended model including information on sélasence rates, which we take as
a potentially important intervening variable betwgmpulation/school characteristics
and performance, since it can represent not ordgretraint on achievement by the
absentees but also an aspect of schools’ gene@iplitnary order. In Table 2 we
report results for the summary ‘adjusted pointsfarenance measure both with and
without inclusion of the absence rate, togethehwitregression of this absence rate
on the other attributes. The results bear out guyootinesis, with the absence rate
emerging (in column 2) as the strongest influenceowerall performance, while its
inclusion substantially reduces the effects atteduto many of the other variables
which appear to operate in part at least throughahsence rate (column 3). In
particular, it appears that the selective/indepetideluntary school advantage is
largely attributable to their lower absence ratasd(or stronger school order), while
the effects associated with variations in the Igegulation mix also appear to run in
large part through this behavioural factor. Tisisnost strikingly the case in relation

to the proportion of lone parent families, whichexges as the strongest influence on
2
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absence rates. But all of the effect of parerdak lof qualifications, most of the
negative effect of language need and the posiffeets of non-white/migrant groups
also seem to be mediated in this way. The exaepsothe positive effect of a
graduate presence among the local population, wkitierges as the strongest
influence on results after controlling for the afse rate — maybe because its main
effects are at the higher levels of GCSE perforraaarmong pupils less susceptible to
absenteeism. After controlling for the absence, thieworking class share appears as
a significant negative influence (previously oft-dey its association with lower
absence rates). More detailed results for eatcheo$eparate qualification levels (not
shown here) indicate that the absence rate hagniicant negative impact at each
level, and is the most significant of all the indegdent variables except on success
rates at the highest achievement level. Its inafusloes particularly improve the
regression fit for the minimal level of achievemeit this still remains much the
least satisfactory. Overall, this set of resuliggests the existence of two rather
separate patterns of association between the pmyallation mix and school exam
performance: one contributing to better/worse @igtary orders in the school; and
the other perhaps more directly associated withatrans in individual pupils’

educational (dis)advantage.
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Table 2. Regressions of school-level GCSE and absencerates

Adjusted points  Adjusted points Absencerate
Constant 302.9 351.9 4.50
(18.4)** (26.6)** (5.0)**
School characteristics
Girls school 17.59 16.91 -0.06
(5.7)** (6.8)** (0.4)
Mixed school -4.03 -0.32 0.34
(1.5) (0.2) (2.4)*
Selective/CTC 97.27 61.95 -3.25
(36.2)** (26.9)** (22.0)**
Voluntary aided 18.62 10.27 -0.77
/directly funded (14.7)** (9.9)** (11.0)**
Independent non- 48.09 12.50 -3.28
selective (6.7)** (2.2)* (8.3)**
SEN pupil % -2.91 -1.78 0.11
(26.0)** (19.0)** (16.0)**
Pupils in year (logged) 12.71 10.52 -0.20
(7.4)** (7.7)** (2.2)*
Absence rate % -10.87
(42.9)**
Area characteristics
Lone parents % -1.90 -0.25 0.15
(7.9)** (1.3) (11.4)**
Born abroad % 1.37 0.56 -0.08
(2.5)* (1.3) (2.5)*
Language need % -1.91 -0.70 0.11
(5.0)** (2.3)* (5.3)**
Workless household % 0.75 0.54 -0.02
(2.6)** (2.3)* (1.2)
Asian % 1.81 0.53 -0.12
(5.6)** (2.0)* (6.7)**
Black % 1.53 -0.05 -0.15
(5.1)* (0.2) (8.8)**
No qualifications % -1.28 -0.04 0.11
(4.4)* (0.2) (7.1)**
High qualifications % 0.99 0.79 -0.02
(5.6)** (5.5)** (2.9)
Professional and -0.34 -0.33 0.00
managerial % (1.4) a.7) (0.0)
Working class % -0.40 -0.96 -0.05
(1.4) (4.2)** (3.3)**
Observations 3304 3304 3304
R-squared 0.65 0.77 0.46

Notes: see Table 1.
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Table 3. Regressions of school-level results and value added

GCSE Result Entry Quality Value-Added
(Adjusted since KS2
Points)
Constant 376.2 -672.2 1048.5
(47.1)* (117.9)** (189.3)**
School
characteristics 16.91 -6.15 23.05
Girls school (6.8)** (3.5)** (13.4)**
Mixed school -0.09 -7.89 7.80
(0.0) (5.3)** (5.4)**
Selective/CTC 61.73 47.10 14.63
(27.0)** (28.9)** (9.2)**
Voluntary aided 9.98 7.62 2.35
/directly funded (9.7)** (10.4)** (3.3)**
Independent non- 12.34 1.11 11.24
selective (2.2)* (0.3) (2.8)**
SEN pupil % -1.82 -1.40 -0.42
(19.5)** (21.0)** (6.5)**
Pupils in year 9.97 9.56 0.41
(logged) (7.4)** (9.9)** (0.4)
Absence rate % -10.84 -4.64 -6.20
(48.4)** (26.0)** (35.8)**
Area characteristics
Lone parents % -0.16 0.26 -0.42
(1.5) (3.5)** (5.8)**
Low class factor -1.09 -0.80 -0.29
(15.6)** (16.0)** (6.0)**
High ethnic factor -0.09 -0.57 0.48
(1.5) (13.0)** (11.3)**
Observations 3304 3304 3304
R-squared 0.77 0.69 0.60

Notes: see Table 1.

For a second peek into the black box of school goerdance, we explored

relationships with the DfES’ measure of ‘value-atidbetween KS2 and GCSE.
Despite the potential sources of bias in this iagic noted in the previous section,
we take it at face value here as indicative of preg made by pupils during the
previous five years of (normally) secondary schagliWe also use it together with
the adjusted points score to recover the impli@asure of average entry quality for
each school (estimated as the difference betweestad points scored and the VAI)
23 Three parallel regression analyses were undert@kith results in Table 3) using

as independent variables the same set of scho@atkastics, but now with just three

4
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indicators of local population characteristics: thee parent rate, and two summary
measures of class/parental education and of ethimiority/migrant presenéé The
first of these regressions simply relates the aegugoint scores for each school to
this set of characteristics. The second and ti@giessions, taking the entry quality
and value-added measures (respectively) as thpendent variables, then partition
these relations between effects identifiable witittgrns of recruitment into the

schools (column 2) and with progress in the scoalmn 3).

Overall, the results tend to show that variableeated with a stronger intake into
particular schools are also linked with greateugahdded during time in the school.
This is notably the case for the main school tyfiesterms of selectiveness and
control) where, though intake effects are domin@xcept for independent non-
selective schools), they tend to be reinforced uphovalue-added. In the case of
gender mix, there is a turnaround in the relatigsiion of the two single sex types,
with girls schools reversing an initial disadvar@gSchool size is exceptional in a
different way, in that the strong positive assacrabetween larger numbers of pupils
in the GCSE year and better results seems to lelgrda matter of larger schools
attracting a better quality intake, rather thanttdm contributing to higher value-
added. The SEN and absence rate variables do confothe dominant pattern, by
showing similarly negative relations both for entpyality and value-added, but the
meaning of the entry quality relationship is notirety obvious, since absences occur
after entry, as may SEN recognition. What this resultaty shows is that schools
with high current absence (or SEN) rates tende@douit pupils of lower quality (in
relation to KS2 performance). This might possitdflect a position of competitive
weakness for schools with poor disciplinary repatet, or alternatively perhaps a
continuity of disciplinary problems affecting penfieance of some groups of pupils
through both primary and secondary schooling. Carégl test is to see how far entry
guality may affect (secondary school) absence régsdding this variable into the
absence rate regression (from Table 2). Whenighd®ne (column 4), it emerges as
much the strongest of the independent variablésngaover the bulk of the effect
associated with the selective and voluntary aidat school types. This suggests that
the effect does not run simply from discipline &xnuitment, but rather that intake

characteristics have a major effect on school ateseates — though, with still only
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53% of variance accounted for, there still seelpet@mportant school-specific factors
in these.

In terms of the area-related influences on entrglity and progress in secondary
school, the low class factor conforms to the gdnpedtern, with similar strong
negative effects on both. For both lone parenthaod ethnicity there is a clear
reversal of sign, with an initially positive assatobn in the former case being
succeeded by larger negative effects on progrees €62, while a strong negative
effect of minority/migrant presence at KS2 was apptly overcome through stronger
progress thereaft€r A more detailed analysis with the full set of pigion
indicators suggests that larger proportions bomoadh or of Asian and black ethnic
origins were all associated with higher value-ad¢iedthe last case reversing an
apparent disadvantage at the intake stage). $hm®t inconsistent with the pattern
shown at the individual level (where data are djsegated by ethnic origin and first
language) so we cannot draw any simple inferenbesitapossible neighbourhood
effects or other geographic influences on performeanThese are followed up rather
more closely in the next section, starting withemamination of the spatial pattern of

results within two urban and one rural region.

4. Spatial Patternsand Spatial Processes

4.1 Spatial Correlation Analysis of School Level Results

The extent to which good and bad schools are ckoteéogether is of some
importance, both in terms of whether (or not) faesilin particular areas have an
effective choice and for the dual question of houctncompetitive pressure might be
exerted on the weaker schools to either improve texformance or shrink. This
begs a question which we cannot yet answer aboighwdre actually good and bad
schools in terms of what the institutions themsgleentribute to pupils’ varying
exam achievements. But one point of entry inie thsue is to look at whether
schools with above (or below) average GCSE redsltsl to be located close to
similar schools - as might be the case eithersidential segregation operated at a
scale much broader than individual school catchraszdaspr if schools learned from
their neighbours. Alternatively, we might find agative pattern of spatial correlation
if some successful schools, with a degree of cbmver their intake, managed to
‘cream off’ the more promising pupils, to the digadtage of their neighbours.
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Figure 1. School GCSE Resultsfor three English urban/rural regions
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Legend: Quintiles of school AC5 scoresBottom; o Second; O Median; O Fourth; 0] Top




Research Papers in Environmental and Spatial AisaNs. 116

How far any of these processes can be expecteghdmate depends on settlement
scale and density, since in small towns and ruesisathere will be fewer reachable
neighbours for any given school, and because nesadiesegregation tends to operate
across much broader areas in more populous citgnedGordon and Monastiriotis,

2006). Available transport options and possibleiadstrative obstacles to ‘out of

area’ school access might also be of significari8earing these in mind, we decided
to explore the spatial pattern of association @bedary school results within three
broad areas: a version of the London metropoliegion; a trans-Pennine region (of
the same scale) encompassing the four YorkshirdLandashire conurbations; and a

more rural region covering East Anglia and a sipait of the East Midlands.

Simple mapping of school results (in Figure 1) sgg little discernible pattern in the
Rural East, while in the two urban regions soméepas of positive association seem
evident. These are hard to characterise, howavdéeast without more geographical
cues in the map; even for London, where a cludtéowe performing schools seems
evident along Thameside, but where the traditiama¢r-outer pattern is not obvious.
It is in any case notoriously difficult to spot fehs of negative spatial association, if
these were present. For a less subjective testowguted a series of measures of
spatial autocorrelation (Moran’s | statistic) redgt results for individual schools, on
the adjusted points measure, to more or less yiglalined sets of neighbours. These
neighbours were identified both in terms of thosthw a certain distance range and
in terms of the nearest so many: broad results werg similar but somewhat
stronger in the latter case, so we focus here @masgociations between the results for
a school and those of its nearest 4 or 9 neighbolitee basic results, presented in
Table 4, for the overall AP measure of GCSE peréoroe, display clear evidence of
positive correlation (especially for the 4 neighboamparison), across the country as
a whole and in the two urban regions, though ndtiwithe rural east. Because this
might simply reflect the extension of areas of ab¢ilis)advantage across multiple
school catchments, obscuring more subtle competitior complementary
relationships, the analysis was repeated afterstidgi school outcomes for three
different sets of controls. These involved: averpgrformance across the relevant
Training and Enterprise Council areas (of typicallgund half a million population);

our school and neighbourhood measures; and thesepsence rates.
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Table4. Moran | statisticsfor spatial association of school outcomes

Variable Neighbour Rural Transs London England
schools East Pennine  Metro

Adjusted Points (AP) 4 0.025 0.163 0.126  0.163

9 0.005 0.105 0.086  0.114
AP relative to TEC 4 -0.007 0.126 0.114  o0.10f
mean 9 0.021 0064 007d 0.05%
AP controlled for 4 0.022 0.022 0.092 0.07%
school/area chars. 9 0007 0003 0079 0067
AP controlled for 4 0.118 0.034 0.057 0.058
school/area/absences g 0.070  0.031* 0043 0.050

Notes: Significance levels for 10%, 5% and 1% are dendigd, * and #, respectively. Moran’s |
statistics have been calculated in GeoDa usindgcthearest neighbours criterion (alternatively ferk
and k=9).

Including these controls served progressively tduce the measured strength of
positive spatial association (except in the RurastBvhere the last control actually
disclosed such a pattern), but without ever sugggsiny significant negative spatial
dependence. This suggests a couple of implicatibinst, the potentially available
range of choice in terms of simple quality indicates generally dependent on
residential location, even for those able to trdw®yond a local school's immediate
neighbours. And, secondly, that there is no obvigaseral evidence of spatial
competition working to the disadvantage of a susfteschool’s near neighbours. In
order to explore this competitive issue in a maveused way, we turn now to
consider the relations between different typesobios| in an area, and evidence on
how the travel to school behaviour of differentiabgroups responds to the local

pattern of opportunities.

4.2 The Effects of Spatial Competition Between Schools

Public discussion of the implications of increasédice and competition in a quasi-

market within the state sector of education hasl@dnto polarise between two

different visions of how these processes can beagd to operate. One of these
focuses on the exercise of choice by well-infornpagents shifting demand toward

schools with generally preferred characteristicBilevcreating positive incentives to

the others to either raise their game or else beested out of the system. The other
assumes that the power of choice rests rather sativols, looking for better/less

challenging pupils, and/or a minority of parentssessing both more effective choice
9
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and children with more of the desired charactesstieading to an increasing
concentration of advantage in one set of schodlsea¢xpense of the rest and of those
who have to rely on them. If the latter model apglithe net overall effect of
educational outputs may be either better or wodepending on how peer group
effects actually operate, but in any case outcoanedikely to be less equal and to

reproduce existing patterns of educational/soclabatage.

One version of the unequal choice model rests siropl the processes of school-
oriented residential choice that we discussed|ation to the hedonic models. This is
the only operative form of competition in contemtere all schools are community
comprehensives with rigidly enforced catchment sr¢hough it operates simply
between parents rather than between schools, whooteaeffectively alter their

intakes. Typically we might expect it to reinfortiee effects of other sources of
residential differentiation. With independent, sélee or voluntary controlled schools
exercising more freedom in relation to the orignd attributes of their intake, there is
scope for direct inter-school competition acrossleviareas. And, since the 1988
Education Reform Act, there is also potential facts competition between ‘bog
standard’ comprehensivEswith the more successful drawing pupils from tiert

afield, selected for their suitability and/or seéitected by the efforts of their parents.
Given the difficulty of distinguishing school quglifrom pupil quality, it remains

very much easier, however, to identify the effexftsompetition across school types,
except in cases where there are good a priori éxfi@es against preference for the

neighbourhood school.

To examine the first of these, we start by comppathe effects of local population
characteristics on intake quality in schools ofat#nt types, and then looking at how
proximity to one or other of the school types vwatime effective power to select their
pupils affects outcomes in other schools. As #sellts reported in the first 3 columns
of Table 5 show, for the selective schools/CTCs thiedother independent ones there
are actually no significant relations between istaguality and local population
characteristics. For the voluntary aided/dire@tigded schools there is a significant
negative relation with the low class factor (onlywhereas for the

community/controlled schools the low class factas la significantly stronger effect,

10
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and both lone parent families and minorities/miggaim the local population also

serve to significantly depress intake quality.

Table5. School type and school competition

Voluntary  Community

Sel:r?(tjlve Aided and  Comprehen-
Directly sives and All Schools
Independent ded |
Day Schools Fun Voluntary
Schools Controlled
Entry Entry Entry Entry Value-
Quality Quality Quality Quality added
Constant -789.8  -656.2 -689.0  -673.8 1031.1

(65.6)*  (52.8)*  (90.8)**  (108)** (155)**

School characteristics

Girls -3.19 -5.72 -3.06 -5.32 23.65
(1.2) (1.5) (0.9) (2.8)** (11.7)**
Mixed -16.51 -10.06 -2.16 -10.44 5.44
(6.2)** (3.5)** (0.8) (6.5)**  (3.2)**
Selective/CTC 36.52 69.58 37.88
(8.9)** (39.6)** (20.3)**
Independent non- 16.12 30.37
selective (3.7)*  (6.5)**
VFDCOM 15.69 8.79
(A7.0)**  (9.0)**
Number of 15-year old| 24.37 3.93 11.00 10.12 1.24
pupils in school (log) (9.9)** (1.8) (7.9)** (9.8)** (1.1
SEN pupil % -1.47 -2.65 -1.49 -1.69 -1.00

(5.4)* (185 (185 (24.0)* (13.3)

Areacharacteristics

Low class factor 0.18 -0.90 -1.23 -1.26 -0.70
(1.2) (8.2)** (19.3)**  (22.3)** (11.6)**
High ethnic factor -0.07 -0.16 -0.47 -0.26 0.84
(0.5) (1.8) (8.3)** (5.6)** (17.0)**
Lone parent % 0.11 0.21 -0.43 -0.12 -0.94
(0.5) (1.3) (4.5)* (1.6) (11.4)*
SELEC/CTC pupils in -49.37 -24.71
surrounding area (%) (20.0)**  (4.7)**
VFDCOM pupils in -20.07 -8.63
catchment area (%) (7.8)**  (3.2)*
Observations 410 980 1915 3304 3304
R-squared 0.551 0.368 0.640 0.648 0.442

Notes: 1. See Table 1; 2. In column 2 the omitted schygme is voluntary/directly funded.

The last pair of columns in this table reports cample regressions for all (day)
schools, adding measures of accessibility to twdhef more advantaged types of
school to test for ‘creaming effects’. The measused here represents the proportion

of all pupils within a quite broadly defined hirieard who attend the type of school in
11
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guestion. As with the local population charactarssthis ‘hinterland’ is actually
defined in distance decay terms, as a weightedageeacross all surrounding schools,
with distance related weights — though in this dhgerate of distance decay used is
only a third of that used to measure local popofatharacteristié& In the reported
regressions these competition measures are prdsemitefor selective/CTC schools
and for voluntary aided/directly funded schools)csi there was no evidence of a
competitive effect from the independent non-selecgroup. The results in columns 4
and 5 show clearly, however, that in areas whereenghildren go to either of the
advantaged school types there is a clearly negédremaming) effect both on intakes

and value added for other schédls

Since the scaling of these competition variableslirectly comparable with the
dummies for school types, adding the pair of cogdffits (dummy and area average)
should provide an estimate of the net effect onral/@erformance in an area of
having (some or more) pupils going to one of theaathged school types. From
column 4, we can see that the net effect on sdhtaite quality is clearly positive for
the selective/CTC category, but not statisticalgngicant for the voluntary/funded
group®. Clearly these schools cannot be directly resibm for the higher quality of
the local intake as indicated by KS2 tests takemhatend of primary education.
Unless this reflects their attraction of able psigilom an even wider area than we
have considered, the explanation would have tmlberms of a motivational effect of
selection at 11 on primary school achievementemrzolumn 5, there is a suggestion
(at the 5% significance level) of net positive ettein relation to value-added too for
selective schools/CTCs, though not for voluntanyffed schoof$. In sum then, the
evidence from these spatial analyses is that tkeepce of selective schools and
CTCs has a clear effect on intake characteristiceeaming from other schools, but
also raising the average intake quality in the areand also possibly the level of
value-added. Voluntary/funded schools also beffiefih creaming but do not add to
overall outcomes, while (the much smaller categoilynon-selective independent
schools, which do not appear involved in creamelgp seem to make a positive

contribution to overall local performance.

Within the community school sector there should hetthe same potential for

creaming through the exercise of choice by schasi® who to admit. A similar kind

12
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of effect can, however, be produced not only thiougsidential moves - by those
who care enough and can afford it — into the catttnareas of schools which are
preferred because of their results, reputationher dthnic/social mix of their local
recruits, but also through a similar group of p#&egpatronising non-local schools.
The most likely context for such extended schambeét to be generated on a socially
selective basis would be that of middle class emdavithin generally disadvantaged
(or simply working class) catchment areas, fromahpotentially ‘better’ schools
can be accessed through extended travel. How tangathis may (or may not) be in
practice will depend both on the ease with whicls thption can be pursued in
particular places, and on the extent to which ifaimilies with already advantaged

children who exploit it.

In order to investigate whether secondary schoabesy middle class children is
significantly less localised, either in general,inrthe cases where a local school
could be seen as inferior (because its catchmea igr not preponderantly middle
class), we examined micro-data from the 1999-20@ves of the National Travel
Survey on distances of school tipsOverall it appeared that children of professiona
and managerial parents (in the 11-15 age range)hdice longer median travel
distances than others (2.5 versus 2.0 miles). tiBsitpattern (which holds strongly in
Inner London and in more rural areas) did not agMgrywhere, and seemed to be
very largely due to the fact that this social grdepds to live in areas of lower
density; controlling for urban/rural area type aedidential density, the significance
of class differences vanishes. In a simple semse, it is not clear that middle class
children (apart from those attending boarding st3)oare less localised in their
pattern of secondary school attendance. The resdtiopn, however, is whether they
respond differently in situations whdoal schools are perceived as inferior to those
available a bit further away. To investigate tmgh the NTS data (which does not
identify specific localities), we took recorded pigtion densities as a proxy for the
proportion of lower class (or otherwise disadvaatgand thereby as a predictor of
likely perceptions about local school quality. Rrstes of travel to school were then
regressed on a set of variables including bothd#resity of the immediate local area
(at ward level) and the local authority as a wibl®gether with parental social class

and some other indicators of local accessibility.

13
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The results (reported in Table 6) show incidenttit distances travelled tend to be
substantially greater not only in rural areas andthose (low density) suburbs
characterised by lack of nearby centres and inegpublic transport — but also in
London, where the issue is clearly not distandlémearest school (as in these areas)
but rather readier access to a wide range of sstmdbide the immediate locality (or
LEA).

Table 6. Regressions of travel distance on family and locality characteristics

Variable Mean SD. Regron
coefficient
Dependent
Logged distance (miles) 0.828 0.926
I ndependent
Constant 1.000 0.000 '(%'g
Class & Density
Professional/ Manager (ProfManH) 0.39 -0.04
' " (0.5)
Density difference (pop. per hectarg) 8.49 15.75 -0.01
' ' (3.2)**
Density difference * ProfManH 3.48 10.41 0.01
' ' (3.0)**
Rural area 0.23
0.09 .
(1.6)
Rural * ProfManH 0.62
0.04 .
(3.0)**
Controls
Age (years) 13.37 1.63 ( f '60)§*
London 0.12 . (??_'22)?*
Distant from local centre 0.14 0.46
(>=27mins from a chemist) ' " (4.9)*
Public transport 0.70 -0.26
(>=1 bus per half hour) ' " (3.6)**
Moved house in last 2 years 0.13 0.14
' " (1.6)
Statistics
R 0.18
N 865

Notes: 1. Source: National Travel Survey 1999-2001 micro-data seimfrtdK Data Archive; 2.
Standard deviations reported only for continuousades; 3. Data relate to day pupils in Greatddnit
aged 11-15.

In terms of our hypothesis, however, the key figdiis that for professional/
managerial families school travel distances wegmicantly longer from those

14
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localities where densities were above the locaharty average, whereas for other
families the reverse was the case. In other wawtigre there is an incentive not to
use the local school, there is evidence that tmly @ffects the school choice
behaviour of professional/managerial families, @lathers take up places in the local
schools. In rural areas (where density differemoayg be a less useful indicator) there
is also evidence of a clear class difference irabigur, with professional/managerial
families in this case sending their children owarger distances to a preferred school,
possibly a selective, independent or voluntarydsighool in a nearby centre, serving
a wider catchment area than the local comprehenddath in rural areas and in the
inner city, one significant implication is that arflux of gentrifiers cannot be relied
on to raise the social class or educational prafileocal schools. This is consistent
with qualitative evidence from inner London in pewtar, where studies have
reported very few of these incomers using locdkessahools fosecondaryeducation
of their children (Butler, 2003; Buck et al., 2002)

4.3 I dentifying Neighbour hood Effects

A key question in relation to the geography of stexamination results is the extent
to which their association with characteristics lo€al families simply reflects
household level influences on individual performame some additional influences
arising from the interaction between local childeghether inside or outside school.
This question has both individual and social sigaifce: in the first case, the relevant
issue is how far the premium paid by some paremtdiviing in catchment areas of
schools which are high in local ‘league tables’ Idoactually be justified via the
benefits of mixing with other able/disciplined ah#n; in the second case, it is
whether such social segregation serves to significaviden overall disparities in

educational attainment.

The obvious approach to analysing such effects stdrt from pupil level data and
combine this with neighbourhood/school level intica of social/demographic
composition. However, there are substantial diffies and limitations with this
approach — arising from data availability — patiacly for any study attempting broad
geographic coverage on recent cohorts of pupilsGiifbons, 2002, using NCDS data
relating to the 1970s). This justifies pursuit ofcamplementary approach via

aggregate data.
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The basis of this approach is the argument that @aysible model involving
neighbourhood effects necessarily implies non-limekations between exam success
rates and the proportion of pupils/families with r@levant social/demographic
characteristic — whereas, in the absence of suelstefthese relationships would be
linear (Gordon and Monastiriotis, 2006). The nmedrity has two aspects. The
more basic is that, even if the compositional iaflage on individual performance
operates in a simply proportionate way — so tha firesence of 20% of
(dis)advantageous peers has just twice the effiettlt0% would have — it generates
an S-shaped (more or less logistic) aggregateiopkdtip. Effectively this is because
it tends to steepen the (positive or negative)ticelabetween success rates and the
proportion of pupils with this characteristic, nesiating a ‘flattening’ of the
line/curve as the 0% and 100% limits are approachkd second aspect is that there
may be quite disproportionate effects from the gmes ofeither advantageous peers
(‘good apples’)or disadvantageous ones (‘bad apples’): dependinghoch of these
predominates, the effect is to add a general catwex concavity to the shape of the

relationship, notably to what would otherwise lsenear linear segment.

In order to test for significant non-linearities @ther kind, we return to examination
of success rates for a specific attainment levédiefe clear 0% and 100% limits
apply), specifically the median level, for whictetbverall success rate is closest to
50%. Where significant, but simply proportionatejghbourhood effects operated,
yielding an S-shaped relationship, we should expext that relationships with
population characteristics appeared more or lassali for most of the range —
inflecting only as the upper/lower limits were apgeched — but that the slope of the
linear segment would predict success rates outsidse limits for feasible
combinations of characteristics. Over the whole@a, we would not expect the
simplest tests of non-linearity — via addition ofgaadratic term — to produce
significant results in this case, unless there wasisproportionate effect from

presence of either good or bad ‘apples’.

Results of this analysis are presented in Tablewith a data-set restricted to
community/controlled comprehensives, as the sctypa drawing most directly from

the local population. First we simply regressedcsgs rates on a summary measure
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of school characteristics plus the proportion ofelparents and the pair of composite
‘ethnic’ and ‘lower class’ variables (column 1).s &arlier analyses would imply, we
find strong relations with each of these neighboathindicators — but now we can
see that the slopes are such that in combinatiey ithply the possibility of success
rates either well above or well below the logidahits of 0% and 100%. For an
‘average’ school (in terms of size and gender ntix@, regression predicts a success
rate of 130% for an area with no lone or workingssl parents, but all of them
graduates, born abroad and of South Asian or bébkic origins. At the other
extreme, it predicts a success rate of -53% faaran with the reverse combination,
i.e. all working class, lone parents, lacking ediocel qualifications, born in the UK
from white*® ethnic origins. These differences are highlyistiatlly significant,
and imply that at least 45% of the variation inufessassociated with population mix
in the local area must represent neighbourhooderdtian individual level effects
These results are consistent with an S-shapedomelbetween population mix and

success at AC5 level.

Table 7. Regressions of AC5 successon ratesin Community/Controlled

Comprehensives on non-linear functions of neighbourhood characteristics

1 2 3 4 5 6
Constant 73.1 92.4 100.7 111.9 132.5 98.0
(35.3)** (50.5)** (13.9)** (41.1)** (21.8)** (13.3)**
School 0.34 0.20 0.33 0.19 0.19 0.33
Characteristics (19.6)** (12.9)** (19.0)** (12.8)** (12.7)** (19.2)**
Lone Parent Rate -0.62 -0.11 -0.75 -0.11 -0.11 -1.23
(LP) (9.9*  (2.1)* (2.2)* (2.0)* (0.4) (2.9)**
Low Class Factor -0.94 -0.63 -2.01 -0.59 -1.57 -1.62
(Class) (22.3)** (17.4)** (5.8)* (16.4)** (5.6)** (4.6)**
High Ethnic Factor 0.19 0.01 -0.31 -0.000 -0.17 -0.50
(Ethnic) (5.0)** (0.2) (4.2)** (0.0) (2.9) (2.9)
Absence Rate (AR) -3.14 -7.05 -6.82
(25.0)** (14.2)** (13.6)**
Weighted SEN rate -0.46 -0.97 -0.96
(SEN) (10.2)** (8.0)**  (7.9)**
LP squared 0.003 0.001 0.02
(0.5) (0.0) (1.8)
Class Squared 0.01 0.01 0.01
(3.2)** (3.57)* (1.1)
Ethnic squared 0.01** 0.01 0.02
(5.8) (1.8) (5.4)**
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AR squared 0.19 0.18
(8.2)*  (7.7)**
SEN squared 0.02 0.02
(4.6)**  (4.5)**
LP * Class 0.000
(0.0)
LP * Ethnic -0.02
(3.3)**
Class * Ethnic 0.02
(2.8)**
N 1915 1915 1915 1915 1915 1915
Adjusted R 0.43 0.61 0.44 0.63 0.63 0.45

Notes: See Table 1.

When we include absenteeism and SEN pupil ratethenregression (column 2),
coefficients on all three neighbourhood variables @gain) greatly reduced, but
strong slopes on the two additional variables nawegate predictions with an even
wider range of outcomes (over 350%!). In this ¢cdsmwvever, the excess relates
solely to the lower limit, with a linear predictiaf only about 80% for schools with
zero absenteeism, and negative values predictedcfuwols with more than about
25% absences, even when these are combined withgevealues for other variables.

This suggests a strongly convex relationship, moply an s-shape.

The third and fourth models test directly for namehrity by adding squared terms,
for population characteristics and absence/SENs naspectively, to these first two
regressions. In both cases the results are pesttiough especially so in the latter
case. Of the three socio-demographic variablggsifsiant squared terms are found
both for (low) class and ethnicity (column 3): fdass this yields a relationship which
is consistently negative but which weakens as tmwepgstion of working
class/unqualified residents rises; for ethnicitgywiver, the positive relationship only
starts to take effect when at least 25% of thellpopulation are immigrants or of
black/Asian origin. For the absence and SEN vésathe evidence of non-linearity
is even stronger, with a convex form attenuatirggithitial negative impacts of both as
the proportion of pupils rises (column 4). Botlesh effects and those of social class
remain when the models are combined (column 5),theitnon-linear relation with
ethnicity no longer appears significant. Finalince both absence and SEN rates are
known to be affected by population composition {{pesly by low class and lone
parenthood and negatively by ethnicify)we fit a reduced form model relating
18
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success rates just to neighbourhood characterisiictuding squares and cross-
products - and the summary measure of school desistecs (column 6). The lone

parent variable now returns to significance, witbuggestion for it, as for low class,
that negative effects are stronger in the lowegean But the only non-linear terms
which are actually statistically significant agamvolve ethnicity, both on its own and
interacted with lone parenthood or class. For campa, column 7 presents a
complementary model taking entry quality (rathearntmeighbourhood context) as its
starting point, again showing a strongly non-lin@ad convex relationship, indicative
of a peer group effect operating most strongly ¢ho®ls achieving high quality

intakes: the statistical fit of this model is evidlg very much closer.

These analyses seem to provide clear evidencedsepce of neighbourhood effects,
accounting for a substantial part of the associatimetween outcomes and population
characteristics reported in the previous sectiamtigdly channelled through schools’
absence and SEN rates. In both of these case®ihknear effect seems to operate
within the school, and to show diminishing marginal éffexs the absence rate, or the
proportion of SEN pupils, rises. Interpreting thwo variables together as
representing the impact of disruptive influencestioa effectiveness of schooling,
these appear to follow the ‘bad apple’ model, wsilgnificant negative effects
following from even low levels of disruption, bunareasing rather less than
proportionately as these rise — with little compgim to be expected from the
presence of even a substantial minority of lestcdif/demanding pupils or positive
role models (i.e. ‘good apples’). Consistent witls t the effect of the variations in the
local class mix also appears to be stronger inidast working class areas. Gordon
and Monastiriotis (2006) reported a similar pattermelation to lone parenthood for
schools in the London region (i.e. stronger effégtareas with fewer lone parents).
However, this effect appears much weaker in theonalt analyses, because of
significant differences between London and the oéshe country in the impact on
exam success of lone parenthood (much strongeomaldn) and ethnicity (generally
stronger in London). Within London, having a larggroportion of
minority/immigrant families is associated with hgghAC5 success rates, in a simple
linear fashion; outside London, however, a nondimrelation is evident, with positive

effects only emerging in the areas of highest cotragon.
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4.4 Regional and sub-regional variations

Interest in the geography of school exam perforraames been concentrated up to
now very largely at the intra-urban scale, ratregurally since most of the variation is
to be found at this level, and because it relatestrmbviously here to choices that
individuals (and schools) can make. However, ashewe seen, much of this local
variation is actually social rather than geograghia character, and more modest
differences between urban regions may actually hawee long run significance.
Taking travel to work areas (TTWAS) as a frameaférence, it appears that a bit less
than 10% of the (pupil weighted) variance in adidstnean points across secondary
schools is to be found between rather than withohsareas. Though proportionately
small, this still means that pupils in the top 6WWAs had success rates at the median
gualification level (5 A-C grades) double thoseha bottom 6 (74% against 38%).

A more convenient (if less functionally significatasis for comparison is that of the
former Training and Enterprise Council (or TEC) amewhich are both fewer in
number and more comparable in population size. pitgpaverage adjusted point
scores at this scale reveals a basic pattern &f Vadues across most of southern
England, together with a few more rural areas értbrth, while the lowest values are
found across the northern industrial cities (FigRad. In large part, as at the local
level, this seems to strongly reflect the map dfialoadvantage and disadvantage.
This impression is largely borne out if we inclu@nd then map) TEC level fixed
effects in the school level regression analyseqrovide controls for the effects of
local school and population characteristics (Fig2io¢. Indeed this second map of
area-specific effects is not only quite differamits basic pattern from the simple map
of averages, but in some key respects actually seemeverse it, with most of the
booming ‘western crescent’ in and around London riguring among the worst
rather than the best performing areas. This israontto most of the plausible
hypotheses which one might generate about likedyoreal influences on educational
performance — for example that greater returnkilbis areas of post-industrial and

high-tech opportunity would provide a stronger mation to study.

The one clear exception to this is the propositioat in these areas commercial
success is ‘crowding out’ public sector activity,terms of its ability to attract and

retain appropriately skilled labour for jobs whate less well rewarded relative either
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to the cost of living or available private sect@portunities, and that constraints of
this kind are affecting educational productivitye(ithe ‘value’ that schooling, as
distinct from the social environment, ‘adds’ to essed performance). Possible
mediating variables here would include the abiléyel/qualifications of the labour

force attracted into public sector activities sashteaching (a factor which Nickell

and Quintini (2002) have shown to operate over tmbethe national scale) and
turnover or vacancy rates, affecting the continwfyteaching and the stock of
relevant professional experience available in skshoo
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Figure 2. TEC-level school performanceindicators

(&) Mean Adjusted Points (b) Fixed effects from school-level adjusted pointsregression
Note: Quintiles of TEC-level distribution: dark are&present the higher values.
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An alternative hypothesis is that the partial reaérof the performance map after
controlling for influences evident at the schooldeoccurs because some of the
factors which vary much more strongiythin sub-regions simply do not operate with
the same forcketweensub-regions. The obvious example, which we hdready
tried to address, is that of the ‘creaming’ of mal'Fom other nearby schools by those
with some institutional advantage allied to a degoé control over pupil selection.
Even in relation to school type, this spatial exédity may have been incompletely
controlled for in our school-level analyses. Italso possible that there are other
comparable effects linked to the reputation andilpapmposition of particular

schools with indirect effects on others which weéhbeen unable to consider.

To explore these issues we have undertaken somesséons at TEC lev¥| again

taking adjusted points as the dependent variabte.a baseline regression we related

this simply to a pair of composite variables dedifm the school level regressions,

respectively representing effects expected from:

» school characteristics (other than absence ratsh@nproportion of SEN pupils)
and accessibility to advantaged school types; and

» the population mixes of surrounding areas.

If there are no additional area effects, we sh@xdect the coefficients on each of

these in adjusted score regressions across TE®@s th0. However, that on the

composite school variable proved to be effectivelgro, while that on the

neighbourhood composite, though still very strom@gs significantly reduced, by

about a quarter (Table 8, column 1).
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Table 8. TEC-level regressions of average adjusted points on school,

neighbourhood and labour market characteristics

Model Model M odel Model Model
1 2 3 4 5
Constant 445  122.6 140.4 -50.5
(1.4) @a.n* (2.5)** (4.3)
School characteristics
Composite 0.09
(0.3)
Selective schools 52.71 68.19 77.59 96.71
(prop. of pupils) (1.2) (2.2)* (2.3)* (3.4)*
Co-educational schools 12.03
(prop. of pupils) (0.4)
Independent Schools -45.93
(prop.of pupils) (0.7)
Mean pupils in year -22.52  -17.78 -5.21
(logged) (2.0) (1.7) (0.4)
Neighbour hood
characteristics 0.73
Composite (10.0)**
Low Class Factor -21.81 -2291 -22.26 -23.02
(5.6)** (9.0 (7.9 (8.9)**
High Ethnic Factor 1.35
(0.5)
Lone parents (%) 0.34
(0.5)
Labour Market 52.22 44.50 50.27
Teacher pay ratio (2.2)* (2.9) (2.2)*
Teacher turnover rate -2.35 -2.58 -2.78
(standard region) (2.2)* (1.2) (2.6)*
Change in teacher vacancy rgte -5.85 -4.05 -6.31
2001-4 (3.0)** (2.9) (3.3)**
Region dummies 0.98
(GO regions) (1.2)
Observations 72 72 72 72 72
Adjusted R 0.60 0.65 0.68 0.69 0.67

Note: See Table 1, note 1.

Splitting each up to distinguish some or all ofithmajor components, we found
(column 2), among the school characteristics tgahder and independent school
effects were quite insignificant at this level; thewas still a net positive effect
associated with the presence of selective schdoist(statistically significant); while

school size now seems to be exerting a negativeerdhan positive effect (at the
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margin of significance). Among the grouped neighrhood characteristics: both lone
parenthood and the presence of ethnic minoritisistheeir role at this more aggregate
level; but the low class factor displayed very mtiod same effect as at school level,
emerging as clearly the dominant influence. Adhggression (column 3) retaining
the more significant of these elements and addingetindicators relating to teacher
supply — their pay relative to all local professits) their turnover rate at regional
level, and local increases in the teacher vacaaty + finds some significance for
each of these (as well as now for the selectiveachariable). Inclusion of a set of
(government office) regional dummfésis a check on the robustness of these results
(column 4) unsurprisingly lowers the significandetlee each of the supply variables
(whose variance is largely inter-regional), butatdy substantive effect is to reduce
the school size effect to insignificance. Remowvihg (and the regional dummies)
leaves a model in which TEC level school perforneaiscstill primarily influenced by
their social class composition, but also by thespnee of selective schools and by

teacher supply factors (column 5).

5. Conclusions

The relationship between schooling and geography two-way one. On one side,
higher rates of exam success are believed to bxciag=sd at a local level with a
socially superior residential mix, and at a broatisrel with stronger economic
performance. On the other side, the local populatix, labour market pressures and
local educational policy affect both school levekcsess rates and the conditions
under which schools operate. In this paper we liawesed on evidence relating to
the latter side — how location affects educatidrom English secondary school exam
results. We have explored this issue at two diffespatial scales, firstly in relation to
the effect on individual school results of charastes of families resident in
immediately surrounding areas from which pupils ni@ydrawn, and secondly in

relation to the aggregate pattern of results aarassh broader sub-regions.

As with the array of studies attempting to identitye effect of school types,
schooling inputs and/or school ‘effectiveness’, thesic problem remains that of
reliably controlling for the impact of personal/fdynbackground factors on the
performance of individual children, in order to tchguish the contribution of the

other factors of interest (i.e. here that of gepgracontext). There is no ‘royal route’
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to achieving this, with ‘state of the art’ micro-theds such as multi-level analysis or
controlled experiments still being open to sigmfit biases and limitations in
practice. Here we have pursued a complementaryappy based on looking for non-
linearities in aggregate relationships between alchmutcomes and community
characteristics. Despite serious reservations atfmutdirect meaningfulness of the
newly published official estimates of secondaryesghvalue-added’, we have made
use of these to recover (reasonable) measurehobisintake quality for use in these
analyses.

At the individual school/neighbourhood level, wesédound strong evidence of non-
linear relations; firstly with the ethnic and clagsmposition of the surrounding area;
secondly with school absence and SEN pupil rateg;ia a third analysis with the
pupil intake quality of the school. Both the seccemd third of these represent
channels through which neighbourhood effects areliated, as well as schools’
differential successes/failures in pupil managena@wi recruitment. The ‘social class’
relation seems primarily to reflect the educatidmatkground of local parents rather
than relative affluence, with the effect of beteralified local parents being realised
primarily through stronger pupil intakes into neéaglirhood schools. The ‘ethnicity’
relation was also generally positive (perhaps jpsslictably) in the sense that, above
a certain threshold level, schools in areas withremidack or Asian families and
parents born abroad tended to show better GCSHtgedn this case the key
intervening variable was not intake quality but@ahabsence rates, which tended to
be significantly lower in areas with substantialnority populations, and which
appeared to have a powerful, non-linear effectesults, whether directly or as an
indicator of broader disciplinary problems in thehsols concerned. As more
gualitative evidence from interviews with parentsl deachers also suggests (Buck et
al., 2002) the disciplinary order of schools israc@l influence on what pupils can
achieve, and one which reflects local social cooné and family structures — though
competitively successful schools, in terms of aehikintake quality have fewer
disciplinary challenges to face. Indeed the onarct®nclusion which can be drawn
from the ‘value-added’ statistics is that schootcomes at GCSE level are largely
predictable from the quality of their intakes, wétiong peer group effects operating
in those schools with the better intakes in terfheir primary school (KS2) results.

The convexity of the relation between GCSE resaiftd intake quality, as in those
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with attendance rates and with better qualifiedaloparents, indicates that the
stronger neighbourhood/peer group effects openaieng the most, rather than the
least, advantaged areas and schools. This is masestent with the hypothesis that a
few disruptive ‘bad apples’ have more impact on @hievement of others than an
equivalent number of positive role models. It mdgoaoffer an explanation of
Cheshire and Sheppard’s (2005) finding that protyitd themostsuccessful schools
is associated with a disproportionate mark-up inseoprices, since at the top-end of
the distribution of results (and intake quality)geeater part of the differential in

performance would reflect externalities availall¢hiose able to gain accéss

At the sub-regional level, the one socio-demogmaptharacteristic of the area’s
population which retains its significance is thergmaial ‘class’ (or qualification)
variable. This goes a long way toward explainimg generally superior performance
in GCSE terms of schools in South East Englandwak as those outside the
conurbations). Another significant factor tendiiogreinforce the regional contrast,
however, seems to be that of selective educatigh,vetter overall results appearing
in sub-regions with significant numbers in selegetischools — implying, as the
neighbourhood analyses also suggested, that gathese attending such schools are
larger, at least in terms of overall ‘points’ tHasses to those in the other (‘creamed’)
schools. However, when population and schoolaattaristics are controlled for, we
find that results are significantly worse than estpd in the most prosperous areas of
southern England, apparently for reasons of cansilateacher supply, in areas
where their pay rates are uncompetitive. Thus wthke general feedback relation
between education and locational success seemaply & widening gap between
north and south in both terms, this crowding oudtda seems to imply either a
constraint on the south’s growth potential, or asomn for it to rely increasingly on

human capital produced in the schools of the naatfill its skilled jobs.
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Notes

1 An earlier version of this paper was presentedh® Geography of Education
session, at the Institute of British Geographersuahconference, London, September
2005. We are very grateful for the helpful commseot other participants in this
session.

2 Encapsulating an important lone parent effect, thdre through lower time
availability or problems in securing discipline ov®mework.

% A binary measure of free school meal entitlement.

* A category largely comprising Black British witme or both parents of Caribbean
origin.

® Because the method is predicated on value-addexihve stage being independent
of measured performance at the end of the predtage.

® We are grateful to Steve Gibbons for this point.

" Those with technology specialisms gained in bedlyes, but by significantly more
in post-KS3.

® The negative effects associated with having mangilp eligible for free school
meals or with Special Educational Needs (SEN) appeaeduce by three quarters
between these two stages; those with more AfrobBaen pupils start to gain, while
positive effects associated with the proportiorpopils from Bangladeshi, Pakistani
or ‘other’ ethnic origins more than double.

® And (in the 2005 data, where a distinction is njadehave their 5 A-C grade pass
rate lowered most when this is required to inclgdglish and maths passes.

19 With some tendency for higher appeal rates in nethaically diverse education
authorities.

1 For reasons explained below (and in footnote 1if)statistical analyses omit about
one third of the schools, while still covering 9386 pupils in the age cohort.
Comparable data are not available on a comprehehsisis for schools in Scotland,
Wales or Northern Ireland, where the devolved adstrations had all decided by
2003 not to publish secondary school results igdeaable form. Scottish resuéese
still available on a school by school basis, bidteeto a different set of examinations
and standards than the English and Welsh GCSEyste

12 The basic and median standards involve 5 or massgs at or above particular
grade thresholds: G (the former CSE pass standarthe ‘basic’ case and C (the
former GCE pass standard) in the ‘median’ case;ntiremal standard involves at
least one CSE level pass.

13 Actually there are two indicators, one for passe# and above, and one for A*
passes; we concentrate here on the former, asrdlmsbe Telegrapls measure of
high performance

* The simple correlation between the two is 0.98#hg to 0.986 when six apparently
deviant observations are removed from Teéegraphdata set.

15 On our estimates, around 80% of schools outsidditnegTelegraphlists would
have success rates below 90% of those includee,tileough the Telegraph list in
particular includes a small number of schools wsiilscess rates toward the bottom of
the overall distribution, down to 6% - against zesiveighted average of 36% for the
two lists, and (we estimate) about 12% for othéiosts.

16 predicted values from the regression were deflaged factor (1.224) representing
the coefficient on VAI in a regression of predictgmbints on school/area
characteristics and VAI: this compares with a nalaaverage ratio between average
total and capped scores of 1.202.
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" This down-weighting, and the exclusion of whollyabding schools were based on
the number of day pupils recorded in the tables dsnominator for the absence rates.
Use of this criterion (and of the absenteeism raterir analysis) led to the omission
also of some schools in both independent and stat®rs that seem simply to have
failed to return this information, though formaiigquired to do so.

8 Where the ‘household representative person’ was batside the UK, Ireland,
USA or Old Commonwealth.

9 The qualifications measure actually related toltadaged 35-49 (the most likely
age band for parents of 16 year olds), while thet veere based more directly on
households, or their ‘representative person’ wegpehdent children aged 12-14.

20 With a parameter of — 0.9 on distance in milesdiorexponential distance decay
function.

2L The ML version of the Heckman procedure in Stawith a probit selection
equation.

%2 The selection equation showed a predictably sthiasg toward inclusion of schools
with strong GCSE records, with biases also towargdr schools, in areas with
highly educated populations.

23 This description implies that all pupils enterte schools concerned at age 11. In
fact, not all pupils actually change school at goint, and among those who do some
will subsequently have changed school and/or arks. complicates the picture for
individual schools, without distorting the main teahs evident in the data.

4 These are based respectively on the principal ool of the two qualification
variables and the working class share (low classofp and of the Asian/black
minority variables plus the proportion born abrdghayh ethnic factor). They were
scaled so as to yield values of 0 and 100 fordhecal extremes of each.

% |In part because, at an individual level, girlsademic progress is faster in this
phase of development (Atkinson and Wilson, 2003).

6 Though this results hinges on the appropriatenéssficial measures of value-
added between KS3 and GCSE.

2" This dismissive expression came from Tony Blgirsss spokesman in 2001.

28 e. the distance parameter in the exponentialtfan is —0.3 rather than —0.9).

29 Actually as specified this negative effect appliesall schools, so that the basic
advantage of (say) a selective school in intakesewill be reduced to some extent in
areas where more children go to such schools.

%0 The t statistics for the sums of the paired coifits are 4.1 (selective), 2.6 (CTC)
and —1.9 (voluntary/funded).

%1 The relevant t statistics for the paired coeffitseare: +3.9 in the entry equation
and +2.4 in the VA equation for selective/CTC; arid6 (entry) and +0.1 (VA) for
voluntary/funded schools.

32 The survey covers a week of travel by individuetsled by trip purpose and
time/distance. In order to cut out travel to baagdschools or travel linked to
weekend/holiday excursions, we focused on tripsentadschool on the Wednesday
morning of the recorded week, and included onlyviddials for whom there was a
record of at least three such trips during the wddks left data on school travel by
865 individuals in the relevant age band (11-15).

3 These are actually coded categorically, into 18 Hh groups respectively; for this
analysis we have used midpoint densities for eatégory.

34 The defined category actually includes ‘other’ siack, non-South Asian ethnic
origins (e.g. Chinese), but the results basicalgte to the white population, and the
association may well be reversed for some or athefother’ groups.
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% Since we are extrapolating well outside the obsgmange, we use a prediction
error measure based on the standard errors ofhtke slope coefficients and the
correlation between these.

3% The proportion isat least45% since no more than 100 points out of the 1@Btp
range predicted from extreme values of the threabigs could be generated from
individual level effects.

3" Though in the case of SEN rates, this is only afier controlling for a (positive)
effect from the incidence of language problems.

% TEC averages were constructed using weights basetle estimated numbers of
15 year old day pupils in each school, and omitsipgcial schools (for comparability
with the school level analyses).

39 None of which were individually significant.

“This is an alternative to the authors’ own explemmain terms of the ‘positional’
value ascribed to the topmost level of achievement.
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