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1. Introduction

The accumulation of human capital is important &r individual's future life
chances, both in terms of continuing in educatiod with regard to labour market
outcomes. The qualifications achieved at the encbofpulsory schooling provide an
accurate marker for both. The differential attainimacross ethnic groups through
formal schooling is a cause for concern, given ti@re appear to be persistent
differences across the different groups. In the fd6example, the long term focus
has been on the underachievement of Black studetdsve to their White peers;
more recently the Hispanic-White test score gapaiss gained attention (see Neal
(2005) for a recent review). In England the pictisrenore mixed: on average, White
students outperform students from some minorityietlyroups (Black Caribbean,
Pakistani, Bangladeshi, for example), but are otdpmed by others, including
Indian and Chinese (Wilson et al 2005; see also dddd2005). There are many
potential explanations for these observed difféabneducation outcomes, not
mutually exclusive. These include non-school fexgrch as poverty, social class and
family background school factors such as differential school gyalithe quality of
teachers and other educational inparsd teacher and/or system bidses

In this paper we focus on the impact of the etlwoimposition of the student’s school
and neighbourhood on test score outcomes. US esgdeliscussed below, suggests
strongly that segregation worsens the test scope Bat the context in England is
different, in terms of the nature of the schoolteys the relative performance of
minority ethnic students and the levels of segiegatOur results add to the wider
debate about the ‘effects of segregation’ from ttierent perspective. We ask
whether ethnic segregation in schools and in neighiobods has a causal effect on
differential school attainment. Determining whethikere is a causal effect is not
straightforward since it is likely that the chaexditics of students that are associated
with attainment will be correlated with school camsftion: for example, more able
minority ethnic pupils may attend schools with legiminority composition. We ask
two related but different questions, which entailffedent assumptions for
identification. First, we look at the score gapviexn White pupils and a minority
group (separately for three different minoritieBhis is the question typically posed
in the US and uses an identification strategy basedata aggregated to city level,
and compared across cities. Secondly, we conslierabsolute performance of
minority students across cities with varying levelsegregation. This analysis relies
on a matching approach to match minority pupil®s€rcities and a regression on the
matched pairs to control for a host of city chaggstics.

Evidence for the US from a similar dataset to aaomes from Card and Rothstein
(2007). They find that higher segregation increabesBlack-White score gap, with a
shift from a highly segregated city to a nearlygrated city removing about a quarter
of the raw gap. They use student level data asayend deal with the endogeneity
problem in the same way, by averaging up to cigllethereby side-stepping within-

! See Phillips et al (1998); Modood (2003); Brackeyl Taylor (2004) and Friesen and Krauth (2007).
2 See Fryer and Levitt (2004, 2005); Hanushek aniiRi(2006).

% See Clotfelter et al (2004), Hanushek et al (2p8B)l also Card and Rothstein (2007) and Reber
(20074, 2007b).

* See Jencks (1998), Ferguson (2003) and Tiklyg200



city non-random sorting. Other recent evidence cofr@mm Ananat (2007), who uses
19" Century railway configurations to instrument fdretextent to which cities
became segregated during African-American immigrain the 18 Century. She
finds that blacks are worse off across a range dofcation and income-related
outcomes in areas that are more segregated comjoatteake that are less segregated.
Echenique et al (2006) also find that segregati@s la significant, negative
relationship with test scores for Black, Asian d&fidpanic students relative to Whites
for a sample of around 90,008 712" graders in the US in the mid 1990s. The
authors stress, however, that their results maypeatusal.

In what ways might school and neighbourhood etlwoicposition affect schooling

outcomes? It could be that the ethnicity of a stiidgoeers is simply a proxy for their
academic ability and/or their socioeconomic statulich in turn suggests a peer
effects mechanism (Vigdor and Ludwig 2007; Cool@®p&). A more insidious peer
effects mechanism is that of ‘acting White’, wherdblack peers and communities
impose costs on their members who try to ‘act Whikeis creating a disincentive to
engage in certain behaviours such as studying (#arsten Smith and Fryer 2005 and
references therein). Cook and Ludwig (1998) dischwesv this can lead to

academically successful Black students being degfest and/or reducing their effort
in order to avoid taunts. Thus the composition & school influences individual

effort. Modood (2003) notes that this is one comnexplanation for the under-

achievement of Black Caribbean male students itJtke

There is a large literature on the importance gbiraion and expectation in
explaining ethnic differences in educational atia@mt (Kao and Tienda 1998;
Khattab 2003). While parents are an important soofeeducational and occupational
aspiration (Schneider and Stevenson 1999), sclwmoposition — or levels of school
segregation — may additionally impact on theseraspns in two opposing directions.
The first stokes up aspirations as minority stusleiace lesser competition from
majority students and thus judge their performametative to other minority students
in their school (Shavit and Williams 1985). The@®t may restrict aspirations; areas
with high concentrations of minorities are lesslkto attract families from high
socio-economic groups and high levels of resourcesgtment. Students in schools
in such areas may be less focussed on academidiastand less likely to have high
academic aspirations with a potential effect orfgzerance. They may also be less
exposed to aspirational role models within thedale’.

In strong contrast to the US findings, we show thattest score gap between White
and minority students is largely unaffected by eggtion for the three groups we
study (Black Caribbean, Indian, and Pakistani @pilFurthermore, when we
compare the performance of minority students accdgs, we find no evidence of a
negative impact of ethnic segregation on test soateomes. There is considerable
variation in school segregation across EnglandHese ethnic groups, but it appears
to have no detrimental impact on school attainment.

The rest of the paper is structured as followsthia next section we outline our
empirical model and derive the equations we esanfat the two different sets of
results. Section 3 provides details of the datause. In section 4 we present our

® See Wilson (1987), Zhou (2005) and Cutler, Glaasd Vigdor (2005).



results; first looking at the test score gap, tfeusing on how segregation impacts
on the absolute attainment of each minority gré@sgxtion 5 concludes and discusses
the potential policy implications of our results.

2. Empirical Model
a) Basic Model

We start with a simple model to make the issuearcéd then generalise to the
model we actually implement; this largely followetapproach of Card and Rothstein
(2007). We assume that a student’'s score depengersonal characteristics of the
student, and characteristics of her school, loegjiibourhood and ciy The key
feature is that we also allow the composition af #thool to affect students’ test
scores. For a studentn schools located in cityc we assume that the test scgris
generated by:

giSc = Xis.caG + ZstﬂG + SscyG + |_:us(:3c + glcsac (1)

where superscripG refers to ethnic groupX is a set of observable personal
characteristicsZ a set of observable school characteristics,&isdthe proportion of
the school’s students from the ethnic minority. bservable school influences are

4s , the common error component for students of g®uip schoolsin city ¢, and an

individual errorgsc, with zero mean within each school, city and ethgrioup. City
effects are implicit and absorbed by the scho@a$, observed and unobserved, as in
Card and Rothstein (2007). For brevity in this imectwe will refer to just two ethnic
groups: a minority and White, $6= M, W.

There are obvious problems with estimating (1)ightforwardly on individual or
school-level data since students are not randossigaed to schools. It seems very
likely that characteristics of students that asamted with educational performance
will be correlated with school composition throutife decisions of schools and/or
families on which children go to which schools. Shorrelation could produce a bias
of either sign fory, depending on whether more able (or more suppprtedority
ethnic pupils go to schools with higher minorityngoosition or not. The key
statistical problem is the non-random sorting ofifaes of different ethnicities across
schools and neighbourhoods in an area.

Another potential problem with school-level estimoatis reverse causality. For
example, it may be that schools that do well fodidn pupils attract a
disproportionate number of such pupils. We settloeitapproaches to deal with these
two endogeneity problems below.

® We refer to the aggregate geographical unit a/daz convenience. In the empirical work, we use
two different definitions for this.



b) Modelling the test score gap

Continuing with the simple model in (1), we camefiate the selection problems of
within-city non-random sorting by averaging at tiy level. This yields:

9= XCa+Zf0+ S+ @

The average test score of an ethnic group in adeipends on their characteristics, the
average ethnic composition of schools in the citg the quality of the schools they
go to. To make the point simply, assume for now #flethe coefficients are the same
for both groups:d” = " = a. Taking the difference between ethnic groups Bt ci

level, using the notatiorg M- g%=Ag,:
Ag, =AXea +AZcB+AScy + A, (3)

Observed and unobserved city-wide influences disalppﬁzcmeasures differences
in the characteristics of schools disproportionatdtended by minority and White
pupils, such as the gap in average school quality.

The term AS:is a measure of segregation. Fully segregated &choply AS: =1

and fully integrated schools implS: =0. There is a vast literature on measuring
segregation. Two key references are Duncan and &u(t955) who set out the
formal foundations for measuring segregation, arab$¢y and Denton (1988) who
delineate different dimensions of segregation, erarnthe links between them, and
assess their empirical performance. The approachsealerives from the economic
model set out above. Subtracting the city averageod ethnic composition,

weighted by minority pupils, from the same, weighby White pupils AS.), yields

a measure that is closely related to the standafdtion indek For example, this is
the difference in the average school percentageBlatk Caribbean students
experienced by the average White student and ®pestrienced by the average Black
Caribbean studeht

Note that, given the model and definitions we adtp impact of school segregation
on the distribution of test scores and the imp&cchool composition on individual
scores is the same. While in this formulation trelseome from the same model and
represent different version of the same questitatistical issues mean that the more
aggregated approach is more likely to provide robasmates.

By estimating at city-level, we are by-passing ¢éimelogenous within-city sorting that
would make school or individual level analysis gemsbatic. By using differences

"It is in fact theeta-squared index.

& Note that for both school and neighbourhood setiieg we combine three cohorts to increase
precision. We use segregation in the final yeaschboling. An alternative would have been to preduc
school-year-specific measures for each ‘city’ dmehtaverage. But this was computationally
cumbersome, and in other research we have showsdhaol segregation in much of England has
been changing only very slowly, if at all (JohnstBargess, Harris and Wilson, 2008). This implies
that the current level of segregation is a goocypfor the level that the students would have
experienced throughout their time in school.



across ethnic groups within a city, we remove athin-city factors that affect the
minority and White groups equally. However, theraynbe city-level factors that
influence the two groups differently, so these wibit net out. We need therefore to
include city level variables to capture as muchtlué heterogeneity as we can.
Similarly, there may be differences in the diffezes of averaged school errors over

the different groups of pupilscrosscities, AZJC, and any uncontrolled correlation of

this with segregation will bias the results. Agaim;luding city-level variables will
deal with some of this heterogeneity. The key idieation assumption is that
families do not locate in cities for education @@ Choosing neighbourhoods and
schools_withina city for education reasons is not a problemhas is averaged out.
The difficulty we face in this paper is that thene relatively few areas (‘cities’) in
England with sufficient numbers of minority ethrpapils, thus limiting degrees of
freedom quite severely. We can only include a msictaller number of city-level
variables than Card and Rothstein (2007).

We extend this basic model in two ways for estioratiFirst, we allow the effect of
school quality and all individual characteristiosdiffer by ethnic group, so allowing
" and @" etc to differ. That is, we regregs. on all available pupil characteristics
and school fixed effects, all interacted with etityiand take the residualss, as the
dependent variable. This method allows the mosiHikty in allowing potentially
different effects for different ethnic groups ofnger, poverty and school fixed
effects.

Second, we also include neighbourhood segregasanpotential explanatory of test
score gaps. Neighbourhood ethnic compositiéh/f, is added to (1), and treated

symmetrically toS in reaching (3), so that the final regression udels AW., a
measure of neighbourhood segregation. We also ssalynodel with neighbourhood
segregation and orthogonalised school segregdtieratter being the residual from a
regression of school segregation on neighbourh@agglegation. This allows us to
separately address school and neighbourhood seigrega

The final term to deal with in (3) iAZ.. This represents the difference in mean
school factors as experienced by minority pupilatiee to White pupils in each city.
Arguably this is part of the effect of segregatim@me groups disproportionately
attending better schools. In any case, practicillis impossible to measure all
relevant aspects of schools so this term becomdsagbahe error term and the
estimated coefficient gives the direct effect ofjregationper se— school ethnic
composition on outcomes — plus the indirect eftéadifferential school quality. The
model we finally estimate is therefore a reducedto

At =y ASc+ T MW +33 +e (4)

whereZ2 are city-level variables.

° There are then further interesting questions enatty school sorting is generated from
neighbourhood sorting, but that is a topic for &rofpaper.



c) Modelling ethnic minority test scores

Essentially we want to compare the distributioredficational outcomes across two
cities where the school-age minority populationtie same in terms of its basic
individual characteristics, but is different in tlegree of segregation experienced in
schools.

We start from (1) with two minor differences: sineee are now examining
differences across cities within a minority group lgave the G superscript implicit
as we estimate separately by group, so all theficmaits are implicitly different by
group. We also use a dichotomous split between bggltegation cities (treated)
and low segregation cities (untreate; So the modified basic equation is:

gisc = xisca + ZsclB + Ty+ [:usc + gisc] (5)

We match pupils on the basis of personal charaties] and analyse the score gap
between each minority pupil in a high segregatidgg and their match in a low

segregation city. Using the notation[Jg,. = g,...; - dcc-u Wherej isi’s match (and
attends school’s andXisc = Xjsc, the model implies:

Dgisc = Dzsﬁ+ y+ [Dlus + Ij‘gis] (6)

We include city-level variables to pick up the metgeneity between the high- and
low-segregation cities. We make the standard assommf conditional mean
independence and, under that assumption, estiméingroup by group gives an
unbiased estimate of for each group. An important question, which wecdss
below, is how to interpret the different resultsirolling for, and not controlling for,
neighbourhood and school quality measures.

The analysis we implement is to match on pupil ab@ristics and to run the
following regression on the difference between epahil’'s score and that of her
match:

Og, = y+m0s, +{30N, +¢.0Q.}+u (7)

where N are neighbourhood variables a@da school quality measure. As above,
since we do not capture all the dimensions of skcoality, the interpretation of the
estimate ofyis as a reduced form parameter, picking up thectleind indirect effects
of segregation.

10 A city is assumed to be treated if its school sgaien measure is equal to or larger than tH 90
percentile of the city school segregation meadtwe Black Caribbean, Indian and Pakistani pupils
mean city school segregation measure for treatexs ¢ 0.10, 0.26 and 0.42 respectively while for
untreated cities it is 0.03, 0.06 and 0.11 respelsti



3. Data

a) Datasets and Variables

Our key dataset is the Pupil Level Annual Schoohstis (PLASC), part of the
National Pupil Database (NPD) released to us by Department for Children,
Schools and Families (DCSF, formally the Departmimt Education and Skills
(DfES)). PLASC is a census of all children in stathools in England, taken each
year in January for the cohorts we use. Each cdmestapproximately 0.5 million
pupils. We use the first three PLASCs, taken inZ2@D03, and 2004. We pool three
cohorts of pupils, in their final year of compulgaschooling (age 16, year 11)
respectively in 2002, 2003 and 2004. Given the hmmbers in some minority ethnic
groups this gives us more data. This yields a gep#l| dataset of approximately 1.6
million observations (see Table 1). Whilst at firgtance this seems far more
observations than are needed for the task, scio&sagland remain largely White —
88% of pupils are White. So even this very largaskt only yields a barely adequate
number of minority ethnic pupils for the purposésar analysis.

PLASC provides a number of personal characterisincsuding gender, within-year
age, free school meal eligibility (FSM, an indiqatd poverty), whether English is a
pupil’'s mother tongue, whether the pupil has speeducational needs, and the
pupil’s ethnicity’. The ethnic groups we use are shown in Tableslcah be seen,
the sample is mostly White, with only the followiethnic groups having more than
1% of pupils: Black Caribbean (1.4%), Black Africh.3%), Indian (2.6%) and
Pakistani (2.5%). We have been given access tduthpostcode (zipcode) of each
pupil’s home addre$$ In the UK as a whole there are around 1.78m pmstcodes
covering 27.5m addressésOn average, there are 15 addresses in a unitquiest
We use this very precise information on a pupibgation when defining their
neighbourhood. For example, we can match pupilsstquules to the Mosaic
classification of that addre¥s

PLASC can be linked to other datasets from the NiRE@uding a pupil’s test score
history and the characteristics of the school thdgnd. We use the pupil’s total
GSCE point score as our key outcome variable. TBEE exams are nationally set
and marked exams taken at the end of compulsoryosioly, and are important for
the pupil’s future progress in education or theolabmarket. We proxy prior ability
with scores from another set of nationally set aratked tests taken at age 11, just
prior to entering secondary school; these are Kages2 (KS2) tests.

we use ethnicity reported in 2002 for all threeartdr This is because most schools used broad
ethnicity codes in PLASC 2002. However, from PLASID3 it was mandatory to use the more
disaggregated ethnicity codes used in the 2001latipa census. As each cohort is at the end of
compulsory schooling we do not have the more reeimticity codes for the 2002 cohort. We do have
the older ethnicity codes for the 2003 and 2005€dsh

2 For further details sefttp://www.statistics.gov.uk/geography/postal_gesp.

13 As of May 2005.

% Mosaic classification is a postcode level datageth therefore describes the area around 12
dwellings on average. The data categorises eadbquisinto one of 61 types on the basis of
demographics, socio-economics and consumptiomdiahmeasures, and property characteristics and
value. For more information séétp://www.experian.co.uk/business/products/data/itin|.




b) Defining the geographical units

We locate each pupil in a neighbourhood using thestcode, and use two levels of
definition for ‘neighbourhood’. To compute neighlbbood segregation, we use
Middle-Layer Super Output Areas (MSOA) as our débn of neighbourhood. There
are just under 7,000 MSOAs in England, with a mpapulation of 7,200 and a
minimum of 5,000; they are designed to be of ropdhk same size. These are the
rough equivalent of an electoral ward but are nan@ogeneous in size.

To characterise where people live, the data we peenits a smaller, more
disaggregate definition. We use the Indices of apon 2004 (ID 2004) produced
by the Office of the Deputy Prime Minister (ODPM)he ID 2004 include several
indices of deprivation along domains such as incoemaployment, health and
disability, education and crime. In our analysis exloit two of these indices, the
index of income deprivation and the index of empient deprivation, both measured
on a scale of 1 to 100 (with 100 indicating higtprikeation)". These indices are
available at Lower-layer Super Output Area (LSO&ydl. There are 32,482 lower
SOAs in England with a mean population of 1,500 amainimum of 1,000.

There are two main choices for defining the aggeegpatial units for the analysis,
the ‘cities’ in the terminology of the model. Orsethe Local Authority (LA), which
largely defines an education ‘market’ (over 90%puopils attend a school in the LA in
which they reside, less so in London). The LA soab some degree a policy-making
unit. There is a particular problem with Londonwewer, if we adopt LAs as the
aggregate unit. London is divided into 33 fairlyahiAs. As we have seen above,
the key assumption for our identification strategythat families do not locate in a
particular aggregate unit for education-relatedsoea. Any such differential sorting
across LAs would jeopardise the interpretation wf @stimates. This seems unlikely
to hold for London: in fact 20% of pupils crosslah border within London. So, after
a degree of experimentation, we merged all the barldAs into one large unit. The
disadvantage is that by doing this we lose a |ldggregate units to compare across;
however, the point is that some of these compasisauld have been confounded by
selection. We tried other permutations such adtisigi London into quadrants, or
guadrants plus a centre. These did not dramaticdflyct the results but are less
plausible in terms of identification. The fact thaindon is empirically defined as a
single local labour market (see next paragraphyesig that treating as a sngle entity
is the safest approach.

The alternative is to define the aggregate unitevbgre people live and work. This is
in some ways closer to the spirit of the identtfiza strategy and is also closer to the
standard implementation of a cross-city researdigde In particular, it is useful to
have a definition that includes both city centrd aome rural and suburban fringes in
the same aggregate unit. This deals with the phenom of ‘White flight' as the
families moving out of the city centre will be rigtad in the same spatial unit. We

!5 The income deprivation index is based on the nusbadults and children in households claiming
income contingent benefits, such as Income Suppmodme Based Jobseekers Allowance and the
Working Families Tax Credit. The employment deptitva index is based on; the unemployment
claimant count, Incapacity Benefit claimants, Sev@isability Allowance claimants and participation
in the New Deal (for 18-24s, 25+ and lone paremi#).also compute median household income from
Experian Mosaic data.



therefore also use Travel to Work Areas (TTWAs) the definition of the aggregate
unit in the cross-city analysis. TTWAs are labouarkets and seem a natural
implementation of a unit where people choose te &nd work. They are defined by
an algorithm that aims to identify areas where %he people who live there also
work there, and where 75% of the people who woekélalso live there. In fact, LAs
and TTWAs offer quite different geographies: dendean areas tend to be split into
different LAs but be single TTWAs, while rural ase@nd to be big LAs but split into
many TTWAs. The pattern is shown in Figure 1. Theganurban conurbations are
split into a number of different LAs but are tydigadefined as single TTWAs.

We control for several LA level variables in thespmatching regression. These are
the ethnic group proportion; average income defigdma(an average across LSOAs
within the LA); proportion of lone parents; unemyieent rate (gender and ethnicity
specific); proportion of people with ‘lower levejualifications (ethnicity specific);
proportion of people with ‘higher level’ qualifidahs (ethnicity specific};
proportion of people of managerial or professiamatupations (ethnicity specific)
proportion of people born outside UK (ethnicity sifie); and the score assigned to
the LA by the Comprehensive Performance Assessnmriibshed by Ofsted. This
provides a measure of the quality of education igiom across the L.

c) Defining the estimation sample

Minority ethnic populations are clustered in a tiglly small number of urban areas
around England. Most LAs and TTWAs have negligitsimority populations. The
historical patterns of migrant settlement in the bi€an that ethnic minority groups
are not spread evenly across the codhtriglack Caribbean communities are most
prevalent in London and to a lesser degree in Bigliam and Manchester, but rarer
elsewhere. Families of Indian, Pakistani and Baeghi ethnicity are also well
represented in London, but are also found in diggmit numbers in northern and
midlands cities such as Manchester, Leicester, &igiBradford and Blackburn. We
therefore have a trade-off in defining the areasinidude in the sample. Only
choosing areas with relatively large numbers ofaritg pupils will mean few areas
in the estimation; having more areas means inctudome with few minority pupils
to average over.

Table 2 shows the number of LAs we have in our sanfipve restrict our analysis to
only those LAs that have a minority population thstat least 2% of the total
population in that LA; we also show the situatioithva cut-off of 1%. Note that there

16 Seehttp://www.statistics.gov.uk/geography/ttwa.depmore information.

7*Lower level’ qualifications describe qualificatis equivalent to levels 1. to 3. of the NationayKe
Learning targets (i.e. GCSE’s, ‘O’ levels, ‘A’ l[dgeNVQ levels 1. to 3.).

18 Higher level’ qualifications describe qualificatis equivalent to level 4. and above of the Nationa
Key Learning targets (i.e. first degree, higherrdeg, NVQ levels 4. and 5., HND, HNC and certain
professional qualifications).

19 Managers, Senior Officials, Professional Occupestjd\ssociate Professional and Technical
Occupations.

2 Note that at first approximation, LA budgets aeetcally determined using a capitation formula
which is designed to account for differences inrdegion etc. We therefore focus here on city-wide
differences in quality rather than resources.

2L A history of immigration into the UK can be fouirdWinder (2004).
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are 150 LAs in England. The table also shows th@mim number of the minority
group across those LAs. This shows that even ugiagess stringent 1% cut off,
most LAs are dropped for every minority group. Ofdy Indian, Pakistani, Other and
Black Caribbean pupils are there more than 20 InAthé sample. For this reason, the
results focus solely on Indian, Pakistani and Bl@ekibbean pupils using the 1% cut
off.

4. Results

a) Summary statistics

Table 1 provides some useful summary facts. OnagegrWhite pupils score 41
points at GCSE. This is higher than some groups: 33 for Blackiltsan, 38 for
Black African and 38 for Pakistani pupils. Butstlower than or similar to others: 48
for Indian pupils, 40 for Bangladeshi and 55 forir@@se pupils. This mixed pattern
provides an interesting context for the analysfsthe two most numerous minority
groups, one scores higher than Whites (Indian)aarediess (Pakistani).

The table also provides two contextual variablegilB of White, Indian and Chinese
ethnicity are the least poor in terms of free s¢hoeal eligibility (12, 13 and 13%
respectively). The poorest groups are BangladeBakistani and Black African.
Unsurprisingly, this pattern is repeated in termisx@ghbourhoods: Whites, Indian
and Chinese pupils live on average in the leastiviegh neighbourhoods, Bangladeshi
and Pakistani pupils the most deprived, and thelBtammunities intermediate.

b) Test-score Gaps

We first address the minority — White test scorp®yaThroughout, we present the
results separately for the three selected mingrityips: Black Caribbean, Indian and
Pakistani. The model is given by (4) repeated here:

Are =y AS;+ 1MW +03, +e

Figure 2 plots the test-score gar,c, against first school segregatiohS. , and then

neighbourhood segregatioAW.. We control for the city level variableg, in the

regressions shortly, but the Figure shows the bsebadture of the data. The unit in
the figure is a ‘city’: these plots are based onsLa#s the ‘city’, but we present the
regressions for both these and TTWAs. The unitsaaighted by the number of the
respective minority ethnic pupils. School segregatis obviously computed over
schools, and the neighbourhood segregation measaseeMSOAS as the definition of

%2 Each GCSE examination is given a grade, from Wfough A, B, C, ...G, and then U (unclassified).
A*-G are passes and have the following point edeims: A*=8, A=7, .... G = 1. The average
number of GCSEs taken by students in England g &e maximum point score in that case is 64. A
student needs a minimum of five passes at gradeequavalent, i.e. 25 points, to progress to pdst-1
education.

% Note that is the residual test score gap after controllmgpiupil characteristics and school fixed
effects in a fully flexible way. The results ofshiegression are in Appendix Table 1.
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neighbourhood. Note that there is an implicit agstiom of a linear effect of
segregation here; the second approach uses aahebos high/low specification.

Taking Black Caribbean pupils first, a number ofnp® stand out. First, the points
gap is always negative, ranging from less than EE@oint in Nottingham to around
12 points in Reading. Second, there is little amain segregation. Segregation
varies between 0 and 0.1, with only two LAs (Londimd Birmingham which are
clearly outliers) having values above 0.06. Thiletre does appear to be evidence of
a negative relationship between the Black Caribb&hite test score gap and
segregation. However, there is one area that ddesrhe rest in terms of size — this
is London, combining the small LAs as describedvabdoth this and the next
largest, Birmingham, are substantially bigger th#we others, and this causes
problems throughout this analysis. In this case,nbgative relationship in the Figure
is dominated by the position of London. Lookingtla¢ neighbourhood segregation
plot, again the slope is negative and largely darilog London.

A different pattern emerges for Indian pupils. Thes much more variation in
segregation; ranging from zero to over 0.4, andchlie exception of Trafford the
Indian-White test score gap is always positive. réhis little clear evidence of a
relationship between the test score gap and segregalthough if anything it is
positive. The pattern for residential segregat®the same.

The Figures for Pakistani pupils show the mostesgafion out of these three groups
(this echoes our earlier findings (Burgess and ®il2005)), ranging from zero to
0.5. There are a number of LAs with positive anguanber with negative test score
gaps, with the gap ranging from around +10 to —X3SE& points. There is little
evidence of a relationship between the test scapeagd segregation but the evidence
there is suggests it would be negative. Againpidigern is very much the same using
residential segregation.

However, as equation (4) makes clear, we needntraldor other influences on test
score gaps at city level. The regressions doirgydahe presented in Tables 3a, 3b and
3c, using both the LA and TTWA as the ‘city’ uriil these regressions are run using
weighted least squares, the weights being the nuoflthe relevant ethnic minority
group in that area. Each table reports six speatibos. The first two regress the test
score gap on school segregation and the city ptiopoof that group. Specification 2
adds to specification 1 by adding the city averageority-White difference in the
income deprivation index. Specifications 3 andelaralogous to specifications 1 and
2 but use neighbourhood as opposed to school sagregin specifications 5 and 6
we use the part of school segregation that is gdhal to neighbourhood segregation
(the residuals from a regression of school segi@yain neighbourhood segregation)
as our school segregation measure when we inclattedzhool and neighbourhood
segregation; specification 6 also includes the aitgrage minority-White difference
in neighbourhood income deprivation.

Focussing first on Table 3a, the regressions facBICaribbean pupils, there is a
consistently negative and significant relationshgtween the test score gap and
school segregation using LAs as the definitionhaf fcity’. In fact, this is the one
consistently significant coefficient across the cdfeations: neighbourhood
segregation is only negative and significant whea do not include school

12



segregation or average neighbourhood income dejmvalifferences, and income
deprivation is only significant in two. Looking dhe results with the TTWA

definition of a city, we see that segregation hassignificant effect in any of the

specifications. However, we are now down to jusbl8ervations, so this may simply
be because of so little information.

Table 3b reports the results for Indian pupils. Falian pupils there appears to be no
robust relationship between the test score gapedthér school or neighbourhood
segregation, either with LA or TTWA. The income degtion term is consistently
negative and significant. Over and above neighbmagthdifferences in income
deprivation there is little or no relationship betm the test score gap and segregation
at school or home for Indian pupils.

We report results for Pakistani ethnicity pupilsTiable 3c. Again there appears to be
no relationship between the test score gap andosskgregation after controlling for
neighbourhood segregation and neighbourhood inabffezences.

c) Ethnic Minority Attainment

This set of results addresses the question abeualisolute attainment of minority
ethnic students and segregation. The equation waats is given by (7), repeated
here:

00y, = y+720Z, +{30N, +4.0Q,} +u

The main threat to the identification of the trogpact of levels of school segregation
within a city on the test scores of a particuldmét group is that the mix of families
differs across cities in ways that matter for ediocal attainment, and that are
correlated with city-level segregation. This inasd factors such as parental
resources, child ability, parental human capital @@ on. The idea is that by
controlling for these background factors we isoltite effect of living in a city in
which schools are more segregated. We maintaiagbeemption of conditional mean
independence; that conditional on the city-leveialdes we include, the distribution
of other family influences on outcomes are uncatezl with the degree of
segregation.

Note that we are not attempting to model attendaatcearticular schools — the
‘treatment’ is living in a particular type of citpot a particular school. The selection
problems for the city-level decision seem less tti@t for a school-level decision,
and indeed a cross-city research design has beamuged (Hoxby 2000).

It seems very likely that there are heterogenediests of segregation. The most
obvious source of this is poverty. In a highly sggited city, poor pupils are more
likely to be in a particularly low income schoold#or neighbourhood than non-poor
pupils. Whilst regression and matching approaclogs kequire the same conditional
independence assumption, a matching approach waoiksh better if there are
heterogeneous treatment effects (see Cobb-Clark Guadsley, 2003). We use
matching procedures to focus on observationallyvedgent pupils. The ‘treatment’ is
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living in a high segregation city and the ‘contris’living in a low segregation cit};
An LA is assumed to be treated if its school segregatieasure is equal to or larger
than the 98 percentile of the ethnicity-specific LA school-segation distribution.

We chose to perform the match on pupil charactesigtnd to deal with differences
between cities (LAs) with post-matching regressibproved infeasible to match on
LA variables as there was little overlap betweenghopensity score distributions. In
essence this is because the LAs are few and aherratifferent. Our main
specification is pupils matched on pupil charasters, controlling for LA
characteristics by regression. Figure 3 confirmat tthere is sufficient common
support for each of these groups — we find sufficieeated’ (high segregation) and
untreated pupils at all levels of the propensityrec

We then matched each treated observation to théieated counterpart using radius
matching with a caliper of zero. The variables usednatch were: gender, FSM-
eligibility, age within year, cohort year. With g samples we then regressed the
difference in the test-score on the differencekAnlevel covariates, the constant in
these regressions giving us our treatment effect.

We again make the distinction between the totaatfof segregation and the effect
coming through assignment to particular qualitiesahnool and neighbourhood. Our
main specifications refer to the first. But we ajs@sent results controlling for the
quality of school and neighbourhood whilst emphagighat they are very likely to
be endogenous.

We first present results from the naive straightod OLS regressions on all the data
— see Tables 4a, b, c. These are for comparisdhetanatched results below. The
point is that with heterogeneous effects of sedregathe matched estimates offer a
more meaningful estimate, the average effect attnent on the treated (ATT).

For each group we offer four specifications: thestfisimply includes the high
segregation dummy; the second adds pupil charatitsriand is therefore the
equivalent of the unconditional treatment effectobe the third adds city level
variables and is our preferred specification; amel fourth adds local neighbourhood
controls. The key coefficient is on school segriegatThe city level controls relate to
deprivation (average income deprivation, the uneympkent rate and the proportion
of lone parents), city-wide educational qualitye(tBfsted LA report) and the ethnic
group proportion. Local controls are income and leypent deprivation, average
household income and school qudfity

Table 4a reports outcomes for Black Caribbean pupil column 1 with no controls
we find a positive effect and this remains in catur2 adding just pupil
characteristics. Once we control for city charastis the coefficient increases
substantially but the standard error also increabls big fall in precision is largely
because of the problem noted above: the Black Geaib population is concentrated

% The highly segregated cities are for Black Caritsbpupils London and Birmingham only; for
Indian ethnicity pupils Birmingham, Blackburn witrarwen, Leicester, London, Wolverhampton; and
for Pakistani ethnicity pupils Birmingham, Bradfo@alderdale, Luton, Slough.

% We use the value added of White pupils at the sich® our measure of school quality, in attempt to
avoid the issue of selection into schools and capilig the dependent variable respectively.
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in very few LAs once London is aggregated into dnecolumn 4 the introduction of
local controls has a substantial effect on the fameht and it becomes insignificant.
We see the same pattern for pupils of Indian eitynin Table 4b. Including only
pupil characteristics we find a small positive tiglaship. Once we control for city
differences the estimated coefficient increasesranthins significant. Finally, with
local controls, the effect of segregation is eliated. For Pakistani pupils the pattern
is different. In columns 1 and 2, the naive regosssyield a negative effect but
adding in city variables turns it small and pogti¥or this group, the effect is not all
eliminated by the addition of local controls in siieation (4).

However, the results using the matched sample septeour main findings, in Table
5a, b, c. The dependent variable is the differdmetsveen the GCSE points of the
focus pupil (cell) in a high segregation city argk taverage of the pupils in the
equivalent cell in low segregation cities. The &oafnt in column (2) is the full
effect of segregation, including both the diredeef and the indirect effect arising
from differences in the characteristics of the lam@ighbourhood and school, as in
Card and Rothstein (2007).

When performing matching we introduce additionalrse of variability, beyond the
normal sampling variation, through estimating apgsity score and performing the
matching process. This implies that we cannot usadard errors from our
regressions to determine the statistical signifteaof the treatment effects (Heckman,
Ichimura and Todd 1998). Much of the matching &tare uses bootstrap techniques
to find valid standard errors (Smith 2000). Thistafla drawing samples with
replacement from the population of pupils. The namdf draws equals the number of
pupils in the original population. The matching ggses and post matching regressions
are then performed for the sample. This procesgpsated a sufficient number of
times (500 times in our analysis), yielding 500reates of ATT (average treatment
on the treated). The bootstrap standard error weige is the standard error in this
generated sample of ATT estimates.

The results for Black Caribbean pupils are in Té@eColumn 1 is the unconditional
ATT, and implies a significant positive effect adggegation. Adding city controls in
column 2 increases the size of this substantiblly,using the boot-strapped standard
error it loses significance. As in the naive regi@s, adding in the local controls in
column 3 reduces the size and significance furtar.discuss specifications 4 and 5
in the next sub-section. The unconditional effeics@gregation for Indian pupils is
also significantly positive, but adding city corirqushes the effect to zero. The
inclusion of local neighbourhood characteristics laam interesting effect, and the
estimated effect is now negative and significanirning to Pakistani pupils, the
negative unconditional treatment effect becomegymifscant once we include city
controls, and remains so when we add the locaralsnt

To summarise: our main specification is columng@Jable 5. We find a positive but

insignificant effect of school segregation on ®stre outcomes for Black Caribbean
pupils, and negative and insignificant effectslfatian and Pakistani pupils.
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d) Robustness checks on matching

We now focus on the role of prior attainment in tésults. This potentially fulfils two

roles, and the interpretation of the results ifed#ént for each. First, by controlling for
prior attainment, we are focussing all attentionpopils’ educational progress from
age 11 to age 16; by not controlling for it, we @reking up the entire impact of
segregation, rather than partialling it out intofdoe and after age 11. This
interpretation of any change in the estimated gggien effect is therefore about the
timing of the impact of segregation. Second, anafysbsolute attainment in this
approach, it is harder to deal with heterogeneigfwieen the different cities,

particularly in terms of household characteristibeit are positively related to
educational attainment. The inclusion of the patiainment with the other personal
characteristics goes some way to absorbing sontkabtheterogeneity. Given these
two interpretations, the implications of the resudire as follows: a positive result
whilst including prior attainment means that thésean effect during secondary
school, even controlling for parental support; gaiee result might mean that all the
effect comes before secondary school, or that stienated effect is simply due to
correlation with household characteristics.

We deal with this issue in two ways, which revesdentially the same story. First, we
simply control for KS2 scores in the post-matchregressions. This is reported in
columns 4 and 5 in Table 5. For Black Caribbeanilpupclusion of KS2 scores
reduces the size of the segregation coefficiertolumns 3 and 5 and they remain
insignificant. For Indian students, the inclusidnK&2 scores raises the size of the
coefficient in column 4 but it remains insignificarror Pakistani pupils it has no
effect. Second, we explicitly focus on progressmtusecondary schooling and model
value-added (progress from KS2 to GCSE). The resuisurprisingly mirror those
above (results available from the authors).

We finally perform the matching on personal chaastics plus the Mosaic code for
each pupil (results not reported here). This iscexaatching, though for Black
Caribbean students the match is very poor with angample of around 6000 rather
than 15000. For Pakistani and Indian studentspthm results hold up with slightly
reduced but significant coefficients. Perhaps uymssingly, for Black Caribbean
students, no significant results were found (resaNtailable from the authors).

5. Conclusions

The segregation of minority ethnic students in sth@nd neighbourhoods remains
an issue of great public policy interest. In th&gger we explore one of the potential
effects of this — on the educational attainmentnohority ethnic students. We

investigate whether segregation influences the $este gap between White and
minority students, and whether it has an effectr@nabsolute attainment of minority
students. Our analysis throughout allows for défgreffects on the different groups
we analyse: Black Caribbean, Indian and Pakis@mre. dataset that we start with is a
census of all students in state schools in England,we combine three cohorts from
that census containing in total some 1.5m studéigsertheless, schools in England
are overwhelmingly White, and the minority ethntadents are concentrated in a
relatively small number of cities. This concentatmeans that the effective amount
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of information in the data is quite limited, andstimeeds to be borne in mind as a
caveat to our findings.

We show that the test score gap between White anadrity ethnic students is largely
unaffected by segregation for all three groups. €@we control for differences in
prosperity and use a geography that best fits @emtification strategy, we find that
segregation has no impact on the test score gap.iJin stark contrast to findings
for the US, where the equivalent study (Card andh&ein, 2007) shows that
segregation raises the gap. Comparing the perfarenaha particular minority group
across cities with varying levels of segregatiom, fimd different results for different
groups, but overall there is no tendency for sigaift negative effects of school
segregation.

We can speculate on the reasons for the differbatteeen the results in England and
in the US, but this would surely merit more fornaalalysis as well. There are of
course a number of important differences betweenettucation systems in the two
countries. One candidate is the much greater irapoet of centralised education
funding in the UK, which actively attempts to egs@aleducational spending per head.
A second relevant point is that the nature of edamic performance of the relevant
minority groups is very different. In the US, thé&a&k-White score gap is very stark,
whereas the overall differences in England are Iemakith some minority ethnic
groups out-scoring Whites. This means that, formgda, Indian pupils in schools
with many other Indian pupils may experience atpaspeer effect relative to Indian
students learning with mostly White peers. As Gutlelaeser and Vigdor (2005)
note, the outcome of segregation depends on whaay@wsegregated with. Thirdly,
levels of school and neighbourhood segregatioricaver in England than in the US.
It could be that the deleterious effects of segiegaound for the US only occur at
very high levels. Our results show, therefore, tthegt ‘effects of segregation’ are
contingent on context, and the rather differenttewi studied here provides an
additional piece of evidence to the US case.

The results need to be interpreted cautiously éasons explained in detail above.
Nevertheless, taken at face value, they have stiageimplications. We find that
segregation does not have a negative impact onobdutcomes, but nor does it
positively impact on the attainment of differenthr@t groups. Looking at the broader
picture, low levels of segregation are often comsad a contributory factor in raising
social and cultural cohesion. Indeed, the OuselegoR (2001) on disturbances in
several northern English cities in 2001 argued tiwage occurred in part because of ‘a
segregated school system that has failed to clydlenegative attitudes and
stereotypes and that has played a marginal rokeakering cultural shifts between
family, school, and public life’ (Amin 2002 page A6see also Amin 2003). More
recently, a UK Government Select Committee inquinto social cohesion
emphasised that the fact schools do not reflectrange of groups in the locality
hindered the promotion of social cohesion (HouseCofnmons 2004; para. 49).
Recent research using a robust randomised desigfirme that social interaction
with students from minority ethnic groups engendarsore sympathetic attitude
from Whites to that group (Boisjoly et al 2006).w.devels of segregation are
consistent with higher levels of interaction andpstentially greater social cohesion.
The fact that our results suggest that levels gfegation do not impact — either
positively or negatively — on test score outconadsaveight to the call for increasing
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integration of different ethnic groups at schoolomdler to increase the potential for
improved social cohesion.
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Table 1: Sample by Ethnicity

Ethnicity Total number of Percentage of Mean GCSE Percentage of Mean IMD

pupils sample Points FSM pupils
White 1,427,027 88.06 40.94 12 21.60
Black Caribbean 23,233 1.43 33.09 28 35.44
Black African 20,674 1.28 38.02 39 35.62
Black Other 13,700 0.85 34.78 31 33.75
Indian 41,527 2.56 48.37 13 25.91
Pakistani 40,086 2.47 37.65 41 38.91
Bangladeshi 15,122 0.93 39.88 63 42.90
Chinese 5,881 0.36 54.80 13 23.23
Other 33,193 2.05 41.35 28 28.63
Total 1,620,443

The sample combines three cohorts, taking GCSEB02, 2003 and 2004.

FSM is eligibility for Free School Meals, referritgthe GCSE year

IMD is a measure of neighbourhood deprivation,refg to the GCSE year
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Table 2: Number of LAs included in analysis sangid minimum number of pupils in one of those LAs

Group 2% Cut-off 1% Cut-off
Number of Minimum Number of Minimum

observations* number  observations* number

Black Caribbean 9 84 22 64
Black African 6 66 11 66
Black Other 9 144 17 37
Indian 28 114 43 48
Pakistani 35 114 48 87
Bangladeshi 5 181 16 95
Chinese 0 0 1 79
Other 24 97 45 43

" Sample is merged 2002, 2003 and 2004 PLASCs usihetinicity codes and including London LAs as gioe.

Note: Number of observations means number of LAs
Minimum number is the lowest number opigiin an LA



Table 3a: OLS regressions of Black Caribbean-WBBCE point score gap on school and neighbourhogregation

By LA:
1 2 3 4 5 6
. e . . -63.924 -56.885
Black Caribbean-White diff in school fraction Black Caribbean (3.84) 3.27)"
Residual Black Caribbean-White diff in school fraction Black Caribbean '(25661?,? aol%gfﬁ
. S . . . -47.497 -38.596 -41.935 27.762
Black Caribbean-White diff in neighbour hood fraction Black Caribbean (2.32)* (1.14) (2.34)* (0.96)
. e ) R -13.570 -6.919 -51.326
Black Caribbean-White diff in neighbourhood I ncome deprivation (1.23) (0.34) (2.82)*
LA proportion Black Caribbean 54.694 42.270 10.957 1.927 54.921 16.943
(2.03) (1.49) (0.43) (0.05) (1.97) (0.63)
Constant -4.958 -3.511 -3.882 -3.387 -5.364 -2.673
(4.88)** (2.28)* (2.90)** (1.68) (4.14)* (1.84)
Observations 21 21 21 21 21 21
R-sguar ed 0.50 0.54 0.30 0.30 0.50 0.66
Note: Units are Local Education Authorities
Dependent variable is the Adjusted point score.
Residual school segregation is the residuals iaegression of school segregation on neighbourkegregation.
By TTWA:
1 2 3 4 5 6
Black Caribbean-White diff in school fraction Black Caribbean 3.362 -7.961
(0.13) (0.24)
Residual Black Caribbean-White diff in school fraction Black Caribbean '(%%%? ‘té%g?
Black Caribbean-White diff in neighbour hood fraction Black Caribbean 5.114 -65.731 4.890 -110.882
(0.24) (0.89) (0.22) (1.15)
Black Caribbean-White diff in neighbour hood | ncome deprivation 8.426 41.267 69.090
(0.54) (2.01) (1.23)
TTWA proportion Black Caribbean -33.110 -9.240 -32.528 61.934 -28.967 84.128
(0.71) (0.14) (1.10) (0.63) (0.55) (0.80)
Constant -5.785 -6.832 -5.957 -8.860 -6.021 -10.074
(4.79)* (2.95)* (4.04)* (2.74)* (3.48)** (2.73)*
Observations 13 13 13 13 13 13
0.14 0.17 0.14 0.23 0.14 0.28

R-sguar ed

Note: Units are TTWA
Dependent variable is the Adjusted point score.

Residual school segregation is the residuals &orgression of school segregation on neighbourkegregation.
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Table 3b: OLS regressions of Indian-White GSCE psinre gap on school and neighbourhood segregation

By LA:
1 2 3 4 5 6
Indian-White diff in school fraction Indian -12.410 -9.189
(2.40)* (1.99)
Residual Indian-White diff in school fraction Indian -8.926 -14.127
(0.82) (1.47)
Indian-White diff in neighbourhood fraction I ndian -13.644 -7.962 -12.763 -6.175
(2.26)* (1.41) (2.08)* (1.08)
Indian-White diff in neighbour hood Income deprivation -35.798 -35.149 -37.576
(3.53)* (3.28)** (3.52)*
LA proportion Indian 25.932 15.486 26.272 13.822 26.767 13.745
(3.84)* (2.34)* (3.68)** (1.86) (3.72)* (1.88)
Constant 8.293 9.207 8.469 9.105 8.513 9.217
(11.67)** (13.65)** (10.72)** (12.46)** (10.71)* 12.74)**
Observations 41 41 41 41 41 41
R-squared 0.29 0.47 0.28 0.44 0.29 0.48
Note: Units are Local Education Authorities
Dependent variable is the Adjusted point score.
Residual school segregation is the residuals orgression of school segregation on neighbourkegregation.
By TTWA:
1 2 3 4 5 6
Indian-White diff in school fraction Indian -7.091 0.721
(1.05) (0.11)
Residual I ndian-White diff in school fraction Indian 7.898 5.276
(0.71) (0.49)
Indian-White diff in neighbourhood fraction Indian -13.123 -2.370 -12.125 -2.005
(1.87) (0.28) (1.68) (0.24)
Indian-White diff in neighbour hood Income deprivation -28.145 -25.629 -24.911
(2.66)* (2.15)* (2.05)*
TTWA proportion Indian 14.734 0.575 23.918 6.048 20.615 4.341
(1.04) (0.04) 1.79) (0.40) (1.45) (0.28)
Constant 7.230 7.987 7.730 8.076 7.601 7.980
(11.51)* (12.40)** (11.25)** (12.01)* (10.61)* 11.28)**
Observations 36 36 36 36 36 36
0.03 0.21 0.10 0.21 0.11 0.22

R-sguar ed

Note: Units are TTWE
Dependent variable is the Adjusted point score.

Residual school segregation is the residuals &iorgression of school segregation on neighbourkegregation.
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Table 3c: OLS regressions of Pakistani-White GS@iatscore gap on school and neighbourhood sedgoegat

By LA:
1 2 3 4 5 6
Pakistani-White diff in school fraction Pakistani -23.772 -4.638
(2.74)* (0.47)
Residual Pakistani-White diff in school fraction Pakistani -13.442 -7.125
(1.17) (0.66)
Pakistani-White diff in neighbour hood fraction Pakistani -15.463 2.546 -20.623 -0.955
(2.84)* (0.34) (2.95)** (0.10)
Pakistani-White diff in neighbourhood Income deprivation -36.360 -42.943 -41.115
(3.28)** (3.17)* (2.96)**
LA proportion Pakistani 42.762 23.259 22.309 13.438 38.865 22.591
(2.41)* (1.36) (2.04)* (1.30) (2.18)* (1.30)
Constant 0.048 1.099 0.521 0.910 0.957 1.125
(0.05) (1.18) (0.50) (0.95) (0.86) (1.10)
Observations 47 47 47 47 47 47
R-sguar ed 0.15 0.32 0.16 0.32 0.18 0.32
Note: Units are Local Education Authorities
Dependent variable is the Adjusted point score.
Residual school segregation is the residuals &orgression of school segregation on neighbourkegregation.
By TTWA:
1 2 3 4 5 6
Pakistani-White diff in school fraction Pakistani -3.408 3.284
(0.66) (0.47)
Residual Pakistani-White diff in school fraction Pakistani 1.536 3.189
(0.20) (0.41)
Pakistani-White diff in neighbour hood fraction Pakistani -6.571 2.328 -6.621 2.953
(1.10) (0.22) (1.09) 0.27)
Pakistani-White diff in neighbour hood I ncome deprivation -20.021 -18.848 -20.392
(1.42) (1.03) (1.07)
TTWA proportion Pakistani 8.279 5.030 13.808 6.215 13.398 4.742
(0.68) (0.41) (1.05) (0.41) (0.99) (0.30)
Constant -1.462 -0.377 -0.870 -0.441 -0.899 -0.464
(1.43) (0.30) 0.72) (0.34) (0.73) (0.36)
Observations 37 37 37 37 37 37
R-sguar ed 0.01 0.07 0.04 0.07 0.04 0.07

Note: Units are TTWA
Dependent variable is the Adjusted point score.

Residual school segregation is the residuals xaegression of school segregation on neighbourkegregation.
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Table 4a. OLS regressions on total GCSE pointBkack Caribbean Pupils

1 2 3 4

School segregation 1.46 1.67 3.27 0.28

(4.44)* (5.26)** (3.15)** (0.30)

Pupil controls? N Y Y Y

City Controls? N N Y Y
Local controls:

Income Deprivation Index -18.29

(-7.18)**

Employment Deprivation Index 1.32

(0.30)

Median neighbourhood household 0.01

income (0.51)

School Quality 1.08

(36.25)**

Constant 31.87 33.71 64.33 79.26

(108.49)** (44.58)** (10.89)** (11.05)**

Observations 199983 19993 19993 19847

R-squared 0.00 0.07 0.07 0.15

t-statistics in parenthesis. **significant at 1®ignificant at 5%

Notes: 1. Controls for pupil characteristics: FSahguage, gender, month of birth, year of study

2. Controls for LA level characteristics: proportiof lone parents, LA Black Caribbean Unemploynrate (gender specific), LA quality (Ofsted Inspen)i LA

mean Income Deprivation Index, LA proportion of 8taCaribbeans, LA Black Caribbean proportion witdwer level’ and ‘higher level’ qualifications, LBlack

Caribbean proportion of working in managerial andf@ssional occupations, LA Black Caribbean praparbf born outside UK
3. School quality is the value-added computednioite pupils in that school

28



Table 4b. OLS regressions on total GCSE pointsnfdian Pupils

1 2 3 4

School segregation 0.35 0.83 2.93 0.19

(1.72) (4.18)** (7.50)** (0.56)

Pupil controls? N Y Y Y

City Controls? N N Y Y
Local controls:

Income Deprivation Index -15.87

(-7.52)**

Employment Deprivation Index 8.20

(2.04)*

Median neighbourhood household 0.21

income (11.30)**

School Quality 0.95

(0.02)**

Constant 47.97 47.96 54.45 49.44

(293.16)** (121.32)** (12.15)** (12.98)**

Observations 38188 38188 38188 38023

R-squared 0.00 0.06 0.07 0.14

t-statistic in parenthesis. **significant at 19jgnificant at 5%

Notes: 1. Controls for pupil characteristics: FSMhguage, gender, month of birth, year of study

2. Controls for LA level characteristics: proportiof lone parents, LA Indian Unemployment rate (igrspecific), LA quality (Ofsted Inspection), LAean
Income Deprivation Index, LA proportion of Indiarigh Indian proportion with ‘lower level’ and ‘highidevel’ qualifications, LA Indian proportion of wking in
managerial and professional occupations, LA Ingigaportion of born outside UK

3. School quality is the value-added computednioite pupils in that school



Table 4c. OLS regressions on total GCSE point®&kistani Pupils

1 2 3 4

School segregation -1.88 -1.09 1.24 0.99

(8.76)** (5.21)* (2.54)* (2.04)*

Pupil controls? N Y Y Y

City controls? N N Y Y
Local controls:

Income Deprivation Index -10.03

(-5.21)**

Employment Deprivation Index 7.44

(2.31)*

Median neighbourhood household 0.28

income (11.19)**

School Quality 0.48

(24.06)**

Constant 38.08 40.38 4.65 6.91

(308.35)** (104.55)** (1.08) (1.63)

Observations 37871 37871 37871 37404

R-squared 0.00 0.06 0.08 0.11

t-statistics in parenthesis. **significant at 1®ignificant at 5%

Notes: 1. Controls for pupil characteristics: FSahguage, gender, month of birth, year of study
2. Controls for LA level characteristics: proportiof lone parents, LA Pakistani Unemployment rgenfler specific), LA quality (Ofsted Inspectionf nean

Income Deprivation Index, LA proportion of PakisitadnA Pakistani proportion with ‘lower level’ andhigher level’ qualifications, LA Pakistani propamti of working in
managerial and professional occupations, LA Pakigteoportion of born outside UK
3. School quality is the value-added computednioite pupils in that school
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Table 5a. OLS results for post matching regresdionBlack Caribbeans. Matching on pupil level ad@eristics
Unconditional LA-level Neighbourhood LA-level & KS2 Neighbourhood
ATT level scores| level & KS2 scores
1 2 3 4 5
Treatment effect 1.80 5.66 1.82 4.43 0.70
(12.17)** (3.21)* (1.18)** (2.86)** (0.52)
[Bootstrap] [5.16]* [1.27] [0.46] [1.19] [0.21]
City Controls? N Y Y Y Y
Local Controls:
Income Deprivation Index -23.25 -18.51
(7.90)** (7.44)*
Employment Deprivation Index 6.36 7.17
(1.22) (1.63)
Median neighbourhood household -0.03 -0.08
income (0.99) (3.40)**
School Quality 1.06 0.87
(32.15)** (31.12)**
KS2 English score 1.2p 1.19
(33.16)** (33.58)**
KS2 Maths score 0.94 0.89
(25.46)** (25.01)**
KS2 Science score 0.47 0.46
(12.13)** (12.38)**
Observation’s 15652 15652 15511 13438 13329
R-squared 0.00 0.00 0.08 0.37 0.43

t statistics in parenthesis

Notes:

*Significant at 5%

*Significant at 1%

Caribbean proportion of working in managerial andf@ssional occupations, LA Black Caribbean praparbf born outside UK

2. Neighbourhood level and Neighbourhood level 8Xscores post matching regressions do not cdotr@l/A mean Income Deprivation Index

"Number of treated with at least one match fromeatsd sample

1. Controls for LA level characteristicsoportion of lone parents, LA Black Caribbean Unégment rate (gender specific), LA quality (Ofstedpection), LA
mean Income Deprivation Index, LA proportion of 8taCaribbeans, LA Black Caribbean proportion witwer level’ and ‘higher level’ qualifications, LBlack
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Table 5b. OLS results for post matching regressiongdians. Matching on pupil level charactersti

Unconditional LA-level Neighbourhood LA-level & KS2 Neighbourhood
ATT level scores| level & KS2 scores
1 2 3 4 5
Treatment effect 0.88 -0.46 -2.23 2.27 -0.80
(7.34)** (0.44) (4.49)** (2.83)** (2.10)*
[Bootstrap] [4.36]** [0.27] [3.29]** [1.65] [1.51]
City Controls? N Y Y Y Y
Local Controls:
Income Deprivation Index -11.61 -2.40
(4.16)** (1.12)
Employment Deprivation Index -8.92 -14.63
(1.65) (3.53)**
Median neighbourhood household 0.19 0.04
income (7.72)** (2.27)*
School Quality 0.83 0.56
(31.65)** (27.38)**
KS2 English score 1.15
(40.72)**
KS2 Maths score 1.23
(45.45)**
KS2 Science score 0.56
(18.98)**
Observation’s 24556 24556 24398 22342 22240
R-squared 0.00 0.02 0.08 0.46 0.48

t statistics in parenthesis *Significant at 5% *Significant at 1%
Notes: 1. Controls for LA level characteristicsoportion of lone parents, LA Indian Unemploymestter (gender specific), LA quality (Ofsted Inspea}id_A mean
Income Deprivation Index, LA proportion of Indiarish Indian proportion with ‘lower level’ and ‘highidevel’ qualifications, LA Indian proportion of wking in
managerial and professional occupations, LA Ingigxportion of born outside UK

2. Neighbourhood level and Neighbourhood level 8Xscores post matching regressions do not cdotrb/A mean Income Deprivation Index

Number of treated with at least one match fromeated sample



Table 5c. OLS results for post matching regressionPakistanis. Matching on pupil level charactcs

Unconditional LA-level Neighbourhood LA-level & KS2 Neighbourhood
ATT level scores| level & KS2 scores
1 2 3 4 5
Treatment effect -1.14 -2.49 -1.86 -2.60 -1.42
(6.48)** (1.26) (1.07) (1.70) (1.05)
[Bootstrap] [5.31]** [1.07] [0.91] [1.36] [0.85]
City Controls? N Y Y Y Y
Local Controls:
Income Deprivation Index -2.09 1.14
(0.56) (0.39)
Employment Deprivation Index -8.80 -14.68
(1.48) (3.14)**
Median neighbourhood household 0.42 0.09
income (5.99)** (1.58)
School Quality 0.37 0.27
(13.41)** (12.31)**
KS2 English score 1.3p 1.29
(31.17)** (30.21)**
KS2 Maths score 1.07 1.04
(25.27)** (24.30)**
KS2 Science score 0.58 0.61
(13.17)** (13.77)**
Observation’s 12550 12550 1214y 10993 10634
R-squared 0.00 0.02 0.05 0.46 0.4)7

t statistics in parenthesis

Notes:

*Significant at 5%

*Significant at 1%

1. Controls for LA level characteristicsoportion of lone parents, LA Pakistani Unemploymerte (gender specific), LA quality (Ofsted Insfiec), LA mean

Income Deprivation Index, LA proportion of PakisitdnA Pakistani proportion with ‘lower level’ andhigher level’ qualifications, LA Pakistani propamti of working in
managerial and professional occupations, LA Pakigteoportion of born outside UK
2. Neighbourhood level and Neighbourhood level 8Xscores post matching regressions do not cdotrb/A mean Income Deprivation Index

Number of treated with at least one match fromeated sample
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Figure 1: Definition of Aggregate Areas
Local Education Administration Travel-to-Wokkeas

o ¥
This work is based on data provided through EDINRBORDERS with the support of the ESRC and JISCuses boundary material which
is copyright of the Crown, the Post Office and Ei2-LINE Consortium.
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Figure 2 Score Gaps and Segregation
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Units are the LAs, weighted by the number of reSpeceninority pupils.
Line is a regression of the point score gap onegggion, weighted by LA minority

pupils.
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Figure 3. Propensity Scores for matching on pupil
characteristics
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Appendix Table 1: Adjusted GCSE point score FE @sgion

Total GCSE point score

Pupil FSM eligibility

Male dummy

Born in July dummy

Born in June dummy

Born in May dummy

Bornin April dummy

Born in March dummy

Born in February dummy

Born in January dummy

Born in December dummy

Born in November dummy

Born in October dummy

Born in September dummy
FSM*Black Caribbean dummy
FSM*Indian dummy

FSM *Pakistani dummy

Male*Black Caribbean dummy

Male *Indian dummy

Male * Pakistani dummy

Born in July *Black Caribbean dummy
Born in July *Indian dummy

Born in July *Pakistani dummy

Born in June *Black Caribbean dummy
Born in June *Indian dummy

Born in June *Pakistani dummy

Born in May *Black Caribbean dummy
Born in May *Indian dummy

Born in May *Pakistani dummy

Born in April *Black Caribbean dummy

-10.872
(165.27)*
-4.866
(110.12)*
0.420
(4.29)*
0.696
(7.06)*
0.994
(10.14)**
1.034
(10.43)**
1.341
(13.63)**
1.401
(13.80)**
1.514
(15.13)**
1.718
(17.03)**
2.019
(19.88)**
2.465
(24.76)*
2.490
(25.10)**
7.224
(25.33)**
4.703
(16.59)**
6.851
(34.20)**
-2.119
(7.41)%
-0.097
(0.47)
-1.181
(5.55)**
0.091
(0.15)
-0.194
(0.44)
0.201
(0.46)
0.243
(0.41)
-0.347
(0.77)
0.673
(1.51)
-0.196
(0.33)
-0.097
(0.22)
0.724
(1.63)
-0.620
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(1.04)

Born in April *Indian dummy -0.550

(1.21)

Born in April *Pakistani dummy -0.227

(0.51)

Born in March *Black Caribbean dummy -0.183

(0.31)

Born in March *Indian dummy -0.633

(1.42)

Born in Mar ch *Pakistani dummy 0.526

(1.20)

Born in February *Black Caribbean -0.104
dummy

(0.17)

Born in February *Indian dummy -0.722

(1.57)

Born in February *Pakistani dummy 0.582

(1.26)

Born in January *Black Caribbean dummy -0.247

(0.42)

Born in January *Indian dummy -0.297

(0.67)

Born in January *Pakistani dummy 0.226

(0.51)

Born in December *Black Caribbean 0118
dummy

(0.20)

Born in December *Indian dummy 0.016

(0.03)

Born in December *Pakistani dummy 0.564

(1.27)

Born in November *Black Caribbean .0.824
dummy

(1.37)

Born in November *Indian dummy -0.410

(0.91)

Born in November *Pakistani dummy 1.412

(3.16)**

Born in October *Black Caribbean dummy -0.413

(0.71)

Born in October *Indian dummy -0.053

(0.12)

Born in October *Pakistani dummy 0.703

(1.59)

Born in September *Black Caribbean -0.088
dummy

(0.15)

Born in September *Indian dummy -0.361

(0.81)

Born in September *Pakistani dummy 0.564

(1.27)

Constant 42.951

(652.62)**

Observations 919669

R-squared 0.32

Absolute value of t statistics in parentheses
* significant at 5%; ** significant at 1%

Note: Also allows for ethnicity specific school edts



