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. ABSTRACT

This study tested for the existence of nelghbourhood effects on end of school
Educational attainment:

A multi-level analysic of the influence of educailonal sttalnment emong some 2,500 young people who left schoo! between
pupil ability, family, schoo! and neighbourhood

1884 and 1986 in one educational authorlty In Scotland The study linked survey data
with area data from the UK 1981 Census of Population and used hlerarchical linear

Catherine L Garner regression modelling to test for neighbourhood effects and to estimate the
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Centre for Educational Sociofogy contribution of nelghbourhood deprivation to those effects Given control for pupil

University of Ed'"bumh abllity, famlly background and schooling the study found a sigaificant negative

assoclation between deprivation In the home nelghbourhood and educational

attainment togetlier with additional neighbourhcod effects which could not be

t

i February 1989

! oxpialned by the modoels.

i The findings suggest that policles to alleviate educational disadvantage carnot be
f Paper to be presented to the Annuast Meeting of the focused solely on schooling but must have a broader remit of tackling social

American Research Association in San Francisco, March 1989,
deprivetion in society at large

The rascarch was supported by the Economic and Socis! Research
; Councit (Grant No CO0 28 0004) and the Scottish Education
: Department {Grant No. JHH/46/13). The analysis, conclusions
and opinions exprassed are solely those of the author. | am
grateful to Steve Raudenbush, Michigan State University

Doug Willms, University of British Columbia, snd colleagues in O DEPARTMENT OF EDUCATION “PERMISSION TO REPRODU%EE;HIS
) " s ice of Ed R h and Improvement MATERIAL HAS BEEN GRAN BY
the Centre for Educotlom:"sg::n'dow for heip in the preparation EDUCATIONAL RESOURCES INFORMATION
. paper. CENTER (ERIC)

Cadherme L. Gavmer

This document has been reproduced as

;?fge.::l?né'gm the person or organization Cg(/ﬂ(ﬁr{ “zv (;a LLCAJ"\ Oual
- T Minor changes have been made to improve
Centre for Educstional Sociology Tobroducon aiomy Secielegy, Edw l»n;z/,
7 Buccieuch Place Edinburgh EHS LW ® Points of view of 0pintons statedn this docu TO THE EDUCATIONAL RESOURCES

OER! position o aavay'y TePresent othcial - NEGRMATION CENTER (ERIC).”

iy )

'Y ‘
o \\’

: N

2 BES( COPY AVAILABLE | ‘
ERIC 2 |

Aruitoxt provided by Eic:




2

E

Q

INTRODUCTION
A recent report to the Department of Education and Science in London by
management consuitants Coopers and Lybrand states that .. there has been no
definitive research which establishes a clear relationship between measures of
deprivation and the need for educational resources” (Coopers and Lybrand 1988 para

316) We believe that the study reported here provides just that.

One of the most intractable problems In the study of the ralatlon?hlp between
deprivation and educational attainment has %ecn the inability to disentangle the
separate and joint effects of a large number of different factors influencing attainment,
making up what the Plowden report in the 1960s aptly called *..that seamiess web of
circumstance ..~ (CACE, 1967) It is well known that pupils from soclally deprived
areas liave on average lower educational attainment than thelr counterparts from
more advantaged areas (Coleman et &/ 1966; CACE 1967: Rutter and Madge 1976;
Rutter of g/. 1879). What is not known Is the extent of the direct effect of living in a
socially deprived area over and above other factors of influence such as individual
abilty, family circumstance and schooling In the present paper we have two alms.
First we attemp* to show whether there are ‘area’ or ‘neighbourhood’ effects on
attainment and second we examine the importance of multiple deprivation in

contnbuung to any such neighbourhood effects

Using data on some 2,500 young peopls who left schuol between 1984 and 1986
In one education authonty in Scotland, we examine the contribution of individual
abiity, family background, schooling and neighbourhood 1'0 young people‘'s end of
school attainment This study extends an earlier analysis based on school leavers from
Glasgow schools in 1979/80 which showed that there was additional detriment to
young people’s attainment from living In areas of social deprivation (Garner 1988)
The present study overcomes two important fimitations which were indicated in that
earlier study. First. we have a more fully specified model because we can include a

measure of individual attanment at primary school This acts as a reasonable proxy
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for pupil ability. Second, we have used s multi-leve! modeliing technique which gives
more accurate results than traditionasl methods In the analysis of hierarchical dats and

additlonally permits the estimation of effects between levels.

Neighbourhoods and Neighbourhood Effects

Nelghbourhoods and neighbourhood effects can ba conceptuaiised In many ways.
The nelghbourhood has always been an important unit of spatial aggregation for
stucying soclal interactions and the aatiology of social problems (Smith 1980).
However. there Is no single. ready-made definition of what constitutes s
neighbourhood. Neighbourhoods are not uni-dimenslonal, spatial units but vary in
their definition depending on the type of problem to be studied, the aupposed
relationship between the nelghbourhood characteristics and the phenomenon under
study and the conceptualisation of the structural effects of neighbourhood. There Is
evidence to show neighbourhood or focallty effects on' such phenomena as urban
crime and deviant behaviour (Herbert 1976), voting behaviour (Johnston 1976), morate
of the elderly (Lohmann 1980: 8ohland and Herbert 1983). mental health (Smith 1980)

and child abuse and neglect (Gabrino and Crouter 1878, cited in Smith 1980).

Neighbourhood influences on educational sttalnment are likely to be through the
soclal characteristics of the neighbourhood rather than the physical environment,
aithough it is also likely that the residential @nvironment will Interact with the soclal
structure to confound individual or family level Influences. The neighbourhood
contextual effect on educational attaiment can be supposed to result from a varlety of
processes as varied as individual personality developmant to bulit-form determinism.
These influences can be divided broadly into three groups. First. psychological studies
have shown that some types of residential envircnments are assoclated with particular
personality characteristics, which may result In individuals responding differently to
education depending on their environment (Butcher, Ainsworth and Neablt 1963;

Moulden 1980). Similarly, education being essentially an individual experience, is

ey
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thought to assume less importance to individuals who ilve in areas where adhereace
to group norms is of overwheiming importance In terms of soclal cohesion {Robson
1969), Second, savaral studies have pointed out that the interactions afforded by the
local physical envlro;\monl in terms of chlid-child, chiid-adult or even adult-adult
contacts may influence attainment through such factors as langusge development
{Bemstein 1971), peer-group pressures (Keisall and Kelisall 1971) or the development
of parental attitudes to education (Robson 1968). Third, economic pressures may be
associated with poor health, material and expariential poverty and the pressure to
feave school early. Although such economic pressures are essentially Individual or
family Influences, the concentration of familles suffering individual deprivations in
specific localities, such as run-down f{ocal authority housing estates, is feit to
predispose individuals In those areas to fael a sense of futility and hopelessness. in
relation to education, the Plowdon report highlighted the problem of educational
relevance to future iife in areas of predominantly manual employment:
*.. In a neighbourhood where the Jobs people do and the status
they hold owe little to their education it is natural for children as they

grow older to regard school as & brief prelude to work rather than as an
avenue to future opportunitias (CACE 1967, p. 50)".

These effects are all something more than just an aggregation of individuat

characteristics. They are area effects.

STUDY DESIGN: SPECIHCATION AND METHODS
in testing whoiher arca effects exist, through whatever mechanism, we must be
sevore In our spechication of the mode! of Incividuat-fevel Influences on attainment,
A rigorous specificatinn of the Individual-level mode! must be made to counter
Hauser's argument that effects from groupings at a higher fevel are no more than
artefacts of poorly specified individuai-level modals (Hauser 1970). Tho data
requirements and the methodology to produce such an adequal‘o specification ae

demanding. However, we can be guidad by recent school-effactiveness research

P

where thinking on these problems is most advanced A detailed discussion can be
found In Willms (1987) but may be briefly summarised as follows FIrst, because
educational attalnment is an individusl characteristic, it is essentlal to measure
attainment at that level, to use aggregate and average outcomes could be misieading.
Second, adequate control for “Intake” must be built Into the analysis t> reduce
selection blas and to ensure that effects which any model may attribute to
higher-level unlts, such as neighbourhoods, are not simply e consequence of the
different types of individuals withir those units (Hauser 1970). Third, conceptusal and
siatistical models must allow for the multli-level structure of the resl world and the
relational nature of that structure (McPherson end Willms 1986). Data {imitations have
frequently resulted in an abandonment of the first two principles although we are able
to meet both requirements In the present-study The third principle however, is one
which hes only recently become tenable with the development of software to permit a

multi-level statistical analysis of large data-sets.

Although conceptusl models have recognised the multi-level structure of soclety
for many years (Blau 1960, Byrne, Williamson and Fletcher 1975; Ebring and Young
1979) the statistical software to estimate such models has orly become available
since the mid-1980s. Multi-level regression Is e relatively new approach In the
modelling of soclal data. It is simllar to an analysis of covariance (ANCOVA} but
whera ANCOVA typlically has 8 small number of treatment gioups, multi-tevel
modelling ca) scrommodate hundreds of higher-level umits. Multi-level varlance
components analyses have been extenslvely used In the natural sclences (Robinson
1987) but within the social sciences, educational research has provided the main
thrust for development (A‘tkin and Longford 1986; Goldstein 198F, 1987; Raudenbush
and Bryk 1986; willms 1987, 1988). The stimulus for deveiopment In educationsi

Aant

variables are often measured at a

research comes from the fact that key indep
higher level of aggregstion than the outcome variable of Interest. For example, an

important reseerch question mey be how pupil attalnment is affected by school-level
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expenditure, The current software was developed because of an awareness of the
hmitations imposed on the analysis of mubi-ievel data by inappropriate methods
(Burstein 1980) and the restriction on data-set size imposed by readily available

packages (Aitken and Longford, 1986)

These hierarchical modelling programs make three important contiibutions to the
analysis of social-scientific data with & nested structure. First, because these models
explicinly recognise the clustering of Individuals within higher-level units, such as
schools, thay avoid violating the assumption of independence of observations which
traditiona! OLS analysis commits in analysing hierarchical data. Sacond, hlerarchicat
modets are powersful in estimating cross-ievel effects Because they can model the
outcomes of the lower ievel, (within-unit) modei by variables at a higher level, they
can assess the influence of higher-fevel variables not only on mean outcomes at the
higher level (the intercepts of the within-unit models) but also on the structural
relationships between the outcome variable and lovser-levei background varlables (the
slopes of the within-unit models). For example this sbility sllows us to assess how
the tevel of school expenditure affects mean attainment in the school, and how it
affects say the relationship between social class and attainment within schools Such
a model would be able 12 assess the success of compensatory policies for the most
needy pupils in schools Third, hierarchical models can partition the variance between
lavels and car statistically separate the parameter or ‘true’ variance In the slope
parameters of the within-unit model from sampling variance. Not only does this allow
us to estimate the contribution which schools make to pupil attainment but this has
significant implications for the estimation of higher-level effects These effects have
frequently been dismissed in studies as being unimportant because they may ~xplain
only a small amount of the observed variance However, if the fotal observed variance
contains a large amount of sampling variability which is essentially unexplainakle, we
should be estimating only the proportion of true or parameter variance which can be

explained by higher level factors and this might be considerable

$TUDY DESIGN: DATA SOURCES

The data used in this study come from four sources. The individual and family
background characteristics come from ¢ J5 per cent sample survey of pupils in one
Scottish education authority who waere in their last compulsory year of schooling (S4)
in the session 1983-84. This survey is one of a serles of surveys of young people
(Scottish Young Peopleé’'s Surveys) conducted by the Centre for Educational Sociology
at the University of Edinburgh in conjunction with the Scottish Education Department
and other funding bodies. Additional individuat level attainment measures were
obtained from the Education Authority (EA) providing a measure of pupii attainment
prior to entry to secondary school. Scottish Certificate of Examination (SCE) resuits
for the two years of non-compulsory schooling (S5 and S6) were obtained from the

Examination Board,

The fourth source of dats Is the 1881 Census of Population.! Data at the level of
the enumeration district (ED; were combined into & deprivation score as devised by
the Housing and Urban Renewal Research Unit of the Scottish Development
Department (Duguld and Grant 1983). This score and neighbourhood mambership
were allocated to individuals through the pottcode of thelr home address (Garner

1984).

The data set was restricted to include only those young paople who ware living in
EDs in urban areas. The urban categorization is defined as those EDs which are in
continuous urban areas of over 10,000 people as defined In the 1981 Census. The
focus on the effects of urban neighbourhoods and their 1evel of deprivation was felt to
be justifiud. given the different nature of deprivation In urban and rural areas (Shaw
1879). This difference can be seen in the average scores on the deprivation Index
which range from -0.44 in rural areas to -0.12 in urban districts of the present study

area (the more poslitive the deprivation score the more deprived the area).

Tho resultant data set is however problematic for muiti-level analysis because of

oy
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its non-hlerarchicst structure. Nelghbourhoods (EDs) can send puplls to more than one
school and because at present tha software requires a strict hlerarchy where
nelghbourhoods, schools and individuals would nest one within the otlier, without
crossing Hetween levels, we had to adopt an sitemative working strategy to allow us
to procesd with the analysis. The best solution to this problem would be to
cross-ciassify nelghbourhoods and schools but the software. is only currently being
developed to allow this cross-classified analysis for large data sets (Goldsteln 1987).
The most practical solution was to restrict the analysis to two-levels (see beiow) with
a final data set of some 2,500 indlividuals, 17 schools and over 500 nelghbourhoods.
Two sets of analyses wera conducted on thasa two-level datasets. First, a seriss of
models were fitted taking neighbourhood as the higher-leve! unit and including schoo!
membarship st the individual level. Second, s series of models with schools as the
higher-fevel units and neighbourhood deprivation scores st the Individual level, were

also fitted.

MEASURES AND DERNITIONS

The outcome measure is a general attalnment score at completion of secondary
school. The scale has ‘14 categories desciibing the number of O-grade and Higher
SCE awards at the A to C level. Awards on the range A-C ere officially recognised as
passes on the SCE Highers examination. For puplils obtaining no A to C, O-grade
awards, account was taken of any SCE O-grade awards et the D or E grede. This
varieble captures both attsinment and langth of schooiing since Highers cannot be
taken until fifth or sixth year, that is in the first or second year of nun-compulscry
schooling. This varlable was scaled using a logl* transformation for re-expressing

grades (see Willms 1986).

The independent varisbles were chosen part'y to replicste, but eiso to extend
earller analyses (Garnar 1888). The spacification of the mode! at the Individual pupll
fevel was made as full as possible to construct the most striagent test feasible on the

contribution of neighbourhood and neighbourhood deprivation The most important of

iy
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these personal/family variables are the prior-sttainment measures These variables fiil

an important gap In the eartier analysis of Glasgow school leavers.
indiyvidual Measures

The prior-attainment measures were obtained from the E~. Two test results are
Included here, a measure of verbal reasoning ability (Godfrey Thomson Unit 1973) and
a test of reading abiilty These are outcome measurec on tests administered to &l
pupils aged between eleven and twelve years in EA primary schools.z The variables
are standardized and centred around the mean for the study area prior to the snalysis.
These measures are themselves educational outcomes, therefore as well as measuring
innate abllity, they wlll capture some of the Influence of family, school and
neighbourhood which have been brought to bear on a child's educational performance
up to the time when the tests were administered. Without such measures In the
model we would be in danger of not controlling for selection bias in the higher tevel
units. However, by Inctuding them we are certainly underestimating the tora/ effects
of famlly, school and nelghbourhood Influences. Given this control in our model, the
educational outcomes which we are predicting represent only the progress In
educational performance which occurs in secondary school between the age of eleven
or twelve and the end of compulsory schooling Such an outcome is crucial if the
focus of the study Is the effectiveness of secondary schools. However our control of
prior-attainment Is perhaps too stringent a control for an snalysis of the effect of
neighbourhood deprivation or family circumstances since It effectively restricts
conclusions about tha influence of these background factors to the four or so years of

secondary schoollpg.

The only other data measured unamblguously at the level of the individual Is sex
of respondent. This Is coded zero for males and one for females and provides

another Important Individuai-level control varisble,




n

Eamily Measures

Family characteristics which are taken here 10 be individual characteristics are In a
sense, wrongly atiributed to that lavel since they are more correctly properties of the
group of individuals which maka up tha family and could therefore be taken to
constituto another lavel In tha model. There ara six family measures Included in our
models in the present study. First, father's occupatinn, which acts &s a proxy for
social class, Is scaled on the Hope- Goldthorpe scale In conjunction with the Registrar
General's soclal class Index (Willms 1986) Length of parental schooling Is rapresented
by two dummy variables. These ara proxy measures for the level of parentat
education. They are scaled one for mothers and fathers who stayed on at school
beyond 15 years and zero for those who laft school st age 15 or earlier or if this
information Is missing or unknown A discive Interval level variabla represents famlly
size as a count of the numbar of siblings for each respondent. it has a range of zero
0 niné with missing categories aexcluded from the wnalysis. Two dummy variables
(scaled one/zero) indicating membership of one-parent familias and whether fathe's
employment status was non-employed were also included. All family variables were

centred around their respective study-area n.eans before the analysis.

Theve family variables, particularly social class and parental education are
conceptually problematic snd their validity as ‘true maasures’ can ba questioned.
Howeve:, as indicator measures they are both powerful and essential to any well

specified model of filial attainment.

Schooling Measures

The restriction of the study to urban areas reduced the 20 EA schools In the study
area to 17. In the first set of models where neighbourhood forms the higher-level
unit of analysis the schools are represented by a set of dummy variables. These
dummy variables represent school membership and therefore capture all the varietion

associated with schuols whether attributable to processes within the schools or

through thelr contextusl affect. School contextus! affects are widsly discuased
elsewhere (Wllims 1985; 1986) but can ba summarisad as tha affact which the pupil
membership of a school has on an Individual pupil's educational attainmant. Given
the small number of individuais in each naighbourhood (see below) It is impossibia to
fit all the school durnmy variables and the pupil background variablas. To reduce the
number of varieblas, schools wara clusterad into six groups by fitting a “schools-only*
model and grouping schools together using a clustaring algorithm basad on their

unconditional relationship with tha outcome variable.

Because thase school dummy varisblas are bsing fittad at the level of the
individusi In our neighbourhood modals. thay will potentislly caplure part of the
neighbourhood effect and part of tha effect of neighbourhood daprivation. School
catchments and neighbourhoods have a dagrea of co-linaarity because of the
essentially local natura of & school's catchmant. Tha overlap batween school and
neighbourhood Is difficult to disentang’« in our two-lavel models and fitting the
school varlables as individual characteristics wili absorb the varlation which may be
jointly attributed l;) schools and naighbourhoods. This maans that tha neighbourhood
effects and the affect of neighbourhood daprivation may tand to be.undarastimatad in
the neighbourhood models whera wa Includa tha school variablas. In the models
where schools constitute the higher-leval unit of analysis, naighbourhood deprivation
will potentiaily captura part of the school-contextual effact and therefore we may tand
to o.erestimate the effect of deprivation. The adcition of naighbourhood deprivation
as an “individuai-level” charactaristic In the school-level models will however control
only for level of deprivation. It will not be able to capturé any neighbourhood effacts
which are not related to deprivation, thesa &re likely to becoma absorbad into tha

school effects.
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Neighbourhood Messures

Nelghbourhoods ere represented by EDs from the 1981 Census of Populstion.
Aithough EDs have entirely erbitrary spatial boundaries as far as educstions! outcomes
ere concerned, boclu_so we have no firm & priori definition of the spatial unit which
constitutes ¢ neighbourhood It is peihaps preferable to use spatial data In he most
minimelly aggregated form avalleble. Aggregation of spatial data reduces variability
through averaging end obscures real worid differences. Analyses with different
sggregations of the same spatie! date can produce very dilferent results (Openshaw
end Teylor 1981), therefore we must be cautlous to choose a spatial unit _wnlch
represents ¢ reasoneble areal scele fov the processes which we think might be at
work. Our Ideas of ho;l erea effects might influence atte!ament would lead us to
choose ¢ neighbourhood of a slightly larger spatial scate than an ED. EOs contaln
only 150-200 houssholds end are likely to be too small to represent the type of area
effects which we hypothosize. However, it Is well known that ecological correlations
generelly become weeker the smaller the areal grouping examined, which means thet
by choosing EDs we ere again constructing stringent tests for nelghbourhood effects
end the effect of neighbourhood deprivation. i we can lllustrate effects using this
smali-scale neighbourhood unit, it should make us more confident In the validity of
our results. The school-level anelysis will provide ¢ further test of the validity of our

findings with respect to deprivation.

EDs therefore are taken to form the higher-fevel uniis In the first set of analyses
end additionally each ED is allocated a deprivation score based on an algorithm
devised by the Urban Renewal Research Unlit of the Scottish Development Department
{Duguld and Grant 1983). This score is ¢ combinatwon of twelve variables from the
1981 Census of Population (Tabls 1). The most heavily weighted constituents of the
index ere: unemployment, youth unemployment, single-parent familles, low-eaming
soclo-economic grcups, overcrowding and the percentage of per..ianently sick. This

combinetion provides e sensitive measure of the level of disadvantage In the home

neighbourhood and permits an estimaton of the Influence of social deprivation, as
distinct from any other neighbourhood effects, on educational attalnment. The scc;ro
Is designed to have a mean of zero and a standard devlation of one for the whole of
Scotland. The present study ares has a mesn deprivation score of -0.108 with a
standard deviation of 0620. This means that the urban areas of this education
authority are less deprived than the average for Scotland and have a narrower range
(l.e. are more homogeneous) than the country as a whole. In the anslysis performad
at the school-level it I* this deprivation score which provides the only representation
of nelghbourhood, aithough a mean deprivation score for each school’s catchment

provides an additionatl school-leve! variable.

METHOD AND STRATEGY FOR ANALYSIS

Both sets of analyses use the HLM program (Bryk, Raudenbush, Seltzer & Congdon
1986) to fit a series of multi-level models. This program represents en hlerarch_lcal
two-level model by two equations which are estimated simultaneously, the within-unit
and the between-unit equations. The first within-unit model here, regresses individual
educational outcomes on prior attainment, sex, family background and schooling
variables within each nelghbourhood, whilie the between-unit model, at the
nelghbourhood level, models parameters (Intercepts and ciopes) from the within-unit

equations as a function of the neighbourhood deprivation score.

In the second series of models where School forms the higher-level, the
within-school madel includes Idantical Individusl-level variables to the neighbourhood
model together with the deprivation score for each individual's home nelghbourhood
&s an Individual-level characteristic. The between-school models Include contextual

variables aggregeted up from individuals to give mean school characteristics.

Following the notation of Raudenbush and Bryk (1986) the within-unit, pupii tevel

mode! for nelghbourhoods can be written:

-



Y = B]ﬂ + an

y 1] * Blzxul"' + B'I\"xuk'l * Rl]

whera
Y" is the educational outcome for individuat | (I = 1 ... n‘) in neighbourhood | {j = 1 .
)

there are k=1, ... k-1 independent variables X

uk which represent the Individual's

characteristics, and family background variables and school membership;
B,. are the within-neighbourhood regression coefficients;
R“ is the random error term or unique contribution of each Individual | in

neighbourhood §.

The betvseen-unit model (ie neighbourhood level) can be written:
Bo = €op * 00, + U,
where
B,n is an estimate of how well & young person with average individual, family and
school cheracteristics performs in each neighbourhood or in other words an estimate
of the variation between nelghbourhoods in their adjusted laveis of performance.
D. is the deprivation score for each neighbourhood;
Og) Is the regrs sion coefficient for the effect of nelghbourhood- deprivation on the
adjusted neighbourhood attalnment;
IJ.o Is the neighbourhood-level error term (p~sterlor means) or the unique contribution

of each neighbourhood - the neighbourhood effect.

Additionally we could write further neighbourhood-level regression equations
which model each of the remaining within-nelghbourhood ragression coefficients as a
function of the neighbourhood deprivation score if the slopes were allowed to vary

between neighbourhoods The school-level models have similar notation.

)
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ANALYSIS AND RESULTS

Nelahbourhood Models

Table 2 presents a summary of the series of neighbourhood HLM models fitted to
the data on educational outcomes. The first model fits only an overall constant to the
data. This it equivalent to performing a random effects analysis of varlance and
ailows us %0 caiculate how much of the variation in individual educational outcomes
lies betweaen neighbournoods. 3 'n the present study 18 per cent of the unconditional
variation In educational cutcomes is between neighbourhdods. This is the varlatior in
sttainment between nelghbourhoods before controiling for any individual background

variables.

Mode! 2 fits & constant plus the individual and family background characteristics.
All varlables are fitted as fixed effects which means that their relationship to
attainment is constrained to be the same (ie. the siopes are identical) for @ach
neighbourhood. Exploratory analyses showed little heterogensity in the slopes of
background variables on attalnment between neighbourhocods. Because we are
essentially focusing on ihe ‘nelghbourhiood’ effects while controlling for other factors
of influence on attainment it is quite appropriate t0 fit these variables as fixed effects.
This model explains some 32 per cent 2t individual variation in educational outcomes
and virtually all the true (parameter) varlance In educational attainment between
neighbourhoods. However, that left unexplained by individuali characteristics remains
statistically significant and although the remaining varlation appears to be a small
amount, (on@ per cent) the magnituda of that remaining, is only slightly jess than
estimates for variation remalning betwean scnools In other similar cross-sectional

analyses (Willms 1987).

The very large contribution of the prior-attainment measures in explaining

educational outcomes at the end of compuisory schooling is not surprising and has

been seen in other studies of similar data (Wiiims 1986; 1987). That it also explains
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such a farge proportion of the variation bstween neighbourhoods may be partly due to
the smali sample sizes within neighbourhoods. This means that the
Intra-neighbourhood correlations are small and that a large proportion uf the
between-neighbourhood varlation I8 contributed by the within-nelghbourhood
varigtion. For example in the extreme case where there is only one indlvidual in &
higher feve! unit (r:olgnboumood) the within-nelghbourhood varfation s totally
confounded with the between-neighbourhood varistion and no separate estimates are
possible (Goldstein 1987). As we get more higher level units witn fewsr Individuals
within them we begin to approach the situstion of a single level analvsli, and indeed
OLS regression estimates become more reliable under these circumstances. The
statistical significance of any nelghbourhood effect however, relles more on the
number of nelghbourhoods than on the number of Individuals within them
(Raudenbush and Bryk 1986) therefore we are erring on the side of statistical safety

using EDS rather than some other arbltrary larger-scale spatial grouping.

Given that our prime interest is in assessing the contribution of processes which
are occurring at the neighbourhood fevel after we have controlled for Individual-fevel
varistion, we take this model (Model 2) as our base model for comparative purposes.
Model 3 adds school groups at the Individual level and, the deprivation score at the
higher fsvel. None of tr;o school groups contribute to the explanation of variations in
educational attainment between nelghbourhoods, therefors they can be dropped
without detriment to the fit of the model leaving the final best-fit mode! as Model 4.
This does not mean that schools are unimportant in terms of contributing to
varistions In attalnment but st the neighbourhood level (ED) we do not have sufficlent
variability In schooling or power in the data to detect school Influences. This Is a
problem of attenusted variance at the nelghbourhood level. The small number of
observations within each ED and the fact that in many neighbourhoods all puplls
attend the same school means that there is a degree of co-linearity between schools

and neighbourhoods. This Is reflected in a comparison of the cosfficients In Models 3

18

and 4 which show virtually no change for the Individual and family variables when
schools are removed from the model but an Incresse in the coefficient for
nelghbourhood deprivation, at the neighbourhood level. This coe‘ficlent shows the
importance of neighbourhood deprivation In explaining the mean nelghbourhood
attainment (intercept) glven that we have controlled Jjor individuai and family
background.  Deprivation explains around 20 per cent of the unexplained
neighbourhood variation. The remaining unexplained variation in the mode! remains
statistically significant which means that there are processes affecting educational
attainment at the neighbourhood level which we cannot capture with our exlsllpg

model.

If we examine the parameter estimates from Model 3 or Model 4 we see that at an
individual level, thoss young people whose fathers are in higher social class groupings
have & positive advantage for their educational outcomes. Mother's and father's
education beyond 15 years alsu has 8 substantial positive effec: on educational
outcomes. Father's education Is marginaily more Iimportant, but mother's education
has a strong positive effect indepsndent and additive of fsthers education For
children’s attainment the added advantage of each parent being educated beyond 15
years (s a;;proxlmalolv equivalent to one additional O grade pass at A-C. Being a
member of a large famlly or coming from a single parent family or a family where the
father Is currently unomployed alf have a negative effect on attalnment, although
fether's current employment status Is not statistically significant and was dropped
from the final model (Model 4). Being female has s positive effect on secondsry
school attalnment however, the most Important predictors of attalnment at

school-leaving age are the measures of prior attainment at the age of tweive.

The parameter estimates for the deprivation score show that deprivation in the
home neighbourhood has & negstive assoclation with educational attainment even
after stringently controlling for variablility at the level of the Individual. For two pupiis

with Identical prior-sttainment scores and family background characteristics, attending

it
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the same school the differences In thelr educational outcomes associated with
differences in neighbourhood deprivation may be greater than 1 O-grade pass (this Is
the difference associatod with a change in the level of deprivation from the 10th to
the 80th percentila in the present study area). Further real world exampias will help
to iilustrate that although the total varistion in educaticnal outcomes to be expiained
by neighbourhood deprivation appears small the deprivation effect Is not triviai.
School catchments vary considerably In terms of thelr average levels of
neighbourhood deprivation. For example In the education authority under study, one
school has an average catchment deprivation of +0377 while another school has an
avesage of -0 482, A difference of this magnitude in the lavel of deprivation glves a
predicted attainment differential, for two pupils who are otherwise Identical. of up to

one O grade pass at Ato C.

Average catchn.ent scores obviously obscure the varlation within any one school
catchment. Figure 1 [llustrates that not only do schools vary In thelr lvoraga\ veis of
deprivation but that the range of intakes may also vary. In school number onf\e for
example three pupils come from a nelghbourhood (ED A) with a deprivation sgbre of
~0.584 whlie six pupils come from a neighbourhood with a score of +0.385 (ED 8). If
these pupils have Identical profiles on prior-attainment and family background
variables then the model would predict thet the three pupils from neighbourhood A
would have attainment scores of 0.09 of s standard deviation higher than the six
pupils from nelghbourhood B. This Is aimost equivalent to an extra O grade award at
A to C and Is the difierential associated soiely with nelghbourhood deprivation. Other
schools show greater differentials, with the maximum predicted differential being
greater than two O grades. All other factors are held constant and assumed to be
equal. which clearly they are not. Young puople who live In socially deprived areas are
moré than llkely to be multiply deprived. first through their home clrcumstances,
second through where they live and third through the “contextual® effect of thelr

schooling It should be remembered also that the deprivation effect which we are

4 U
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measuring here is one which has had the etfect of deprivation on attainment before
the age of twelve removed. The prior-attalnment measures are likely to Incorporate
deprivation (and many other) effects from earller childhood and we are therefore being
conservative In our estimates of the magnitude of the deprivation effect. We are
essentially measuring the effects of neighbourhood deprivation (and other background

factors) on attainment solely during the perlod of secondary schooling.

SCHOOL-LEVEL MODELS

Table 3 summarises the schooi-level models fitted to the 17 schools In the urban
areas of the study. In these models, neighbourhood effects are restricted to the
Influence of deprivation as an Individusi-level variable. This means that essentially we
are ignoring the clustering of Individuals within neighbourhoods and may be blasing
our estimates of the deprivation coefficlents. A similar series of models to those for
neighbourhoods Is fitted. The random effects ANOVA model (Model 1) allows us to
estimate that somo'nlno parcent of the unconditionsl vuinlon in educational
outcomes Is between schools. This Is lower than found in other studies of similar
data, however we have 8 restricted subset of schools with no schools serving rural
areas. The lowar varisbility between schools than between neighbourhoods is partly
due to differences in ievels of aggregation. Schools are lasrger aggregations of
individuals therefore there is likely to be a greater variabllity within schools than
within nelghbourhoods and correspondingly less variation between schools. Model 2,
again provides our base for comparative purposes. Nelghbourhood deprivation is
introduced as an iIndividuat-level varisble in Model 3. This is probiematic for
Interpretation because we must introduce deprivation, sllowing tha slope to vary
batween schools (a random effect). This requires that the variable is centred around
its mean for each school und that mean level of deprivation for the school is

introduced at the school level to avoid mis-Interpretation of the effect.

The coefficlent for the “average® effect of deprivation within schools is very much

larger than the coefficient obtained from the neighbourhood model! as can be seen

)
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from tha pradicted attainment diffarentials within schools shown In Figure 2. The
doubiing of the coefficlant for nelghbourhood deprivation In the school-level models
may ba becaus® of blas introduced by ignoring the clustering of individuals within
neighbourhoods but It may eiso ba bacause neighbourhood deprivation here Is
capturing part of the school contextus! effect. In the school-levei models the
deprivation score of ,ach ED, bacausa It Is attributad to Individuals, Is taken to hava
the same relationship to sttainment for all individusis in an ED sithough Its effect Is
alfowad to vary within schools. Obviously tha ideal situation wouid ba where tha
raiationship could vary both within naighbourhoods and schools. Taking the two ~ets
of analyses togathar laads us to tha conclusion that both nelghbourhoods and schools

must ba teken into account in axamining educational disedvantage.

Mear. favel of deprivation at tha school-leval is not statisticaly significant in
predicting variabllity batween the intercepts for schools although when fitted in a
modal where the deprisation oﬂagt is constrained to be tha sama within each school
it has a significant and positive effact on mean school attainment. This, togethar with
tha small positiva (all ba it non-sigrificant) affect found hara provides some evidence
to support the fact that compensatory policles In schoois with high iavals of

daprivation ara having an amellorating effact on pupils’ attalnment in those schools.

Tha Interpratation of this modal howaver remains probiematic since we ara
attributing an araa variabla to individuals. The school-lavel analysis was performed as
& cross-check to the analysis in tha neighbourhood modeis. Tha fact that deprivetion
ratains Its significant negative assoclation with attainment makss us more confident

that we have svidenca of 8 neighbourhood daprivation effect.

SUMMARY AND DISCUSSION
Wa are now in a position to reflect on how weil we have Cetablished that there
are neighbourhood and neighbourhood-daprivation affects on educational attalnment.

By using the naw techniqua of hlararchical linear modelling wa hava been abie to

[ R
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show that thare Is a substantial variation in educational attalnment betwecn
neighbourhoods but that when we controf for prior attalnment and family hackground
we axplain almost all of that variation. We argue however that by controliing for
pupli-attainment at entry to secondary school we are underestimating the total effect
of neighbourhood deprivation on attainment. The unexplained varlation is statistically
significant and Important. Although It appears a small amount, this should not be
interpreted as being unimportant {or Impossible) to tackie through policy Initiatives.
An Important amount (20 per cent) of the remaining varistion between
neighbourhoods was explained by neighbourhood deprivation Even with our
extremely stringent individual-fevel specification the predicted varlations In
educationai attalnment which are assoclated with nelghbourhood deprivation {ceter's
paribus) may be greater than one O grade at A-C. This may se.om trivial but it must
be remembered that this effect is additional to the effects from Individual and family
background influences and when transiated into employment prospects, may be of real
significance in determining the futura life-chsnces of young yeople We should aiso
remember that the present study area has on average a fower level of deprivation
than the averege for Scotland and is more homogeneous. The effect of
nelghbourhood deprivation in some of Scotiand’s more deprived flocal-suthority
housing estates In the cities of Glasgow and Edinburgh will be correspondingly

greater.

The negative association of deprivation with educationsl outcomes highlights a
real cause for concern. Targetting schools In sociaily deprived areas wili alleviate
some educational disadvantage, however, tackiing the social deprivation itself, In such
areas would elso have 8 substantial effect. The use of HLM allowed us to show that
the variation between neighbourhoods left unexplained by nelghbourhood deprivation
is aiso statistically significant and substantively Important suggesting that there are
processes working at the nelghbourhood leval, contributing to attainment which we

are unable to explain by our existing model and which require further Investigation.
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This was despite the smaii scale are2! units which we were taking to rupresent

neighbourhoods in the present study.

By running comparable analyses at a school levei we ware able to get some
estimation of the deprivation effect within schools This two-wsy astimavic ailows
some notional “confidence intervals” to be placed around the deprivation effect,
although Ideaily we look forward to the time when the software will be avaiiable to

purmit a cross-classified analysls of schools and neighbourhoods.

The findings here have cruciai importance in at least two sreas where policy
changes are currently being proposed. First, in the area of measuring school
effectiveness and the proposed Introduction of national testing and school
performance indicators (Black 1888), where It is clear that local deprivation and
nelghbourhood effacts have an Important assoclation with educational outcomes and
should be taken into account. if schools are assessed with only some vague sttentlon
being paid to catchment characteristics then the judgement of school performances
wili be flawed. To totally ignore the wider socio-economic Structure In which the
scnool Is situated, as proposed recently (Mortimore 19868; Wilby 1988) would lead to
gross misinterpretation (Willms 1987; Goldstein and Cuttance 1988). To take account
of i, as some vague “average” for some Increasingly “vague” catchment® would be
potentially as dangerous If policy-makers and assessors are doterminad t0 measure
school performance they must follow Willms' plea for rigorous model saecifications
improved data, and correct statistical analyses (Willms 1887), otherwise they will only

sarve to misiead and confuse.

Second, findings here should prove of Interest to policy makers who are
addressing the problem of educational disadvantage. The prese:it study has not been
able to further either the conceptuaslisation or the theoratical understanding of the
process of educational disadvantage. What It has achieved is a contribution to the

developing theory of educational attalnment. We have relnforced the knowledge that

4
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the sources of educational disadvantage are not singular. They are multivariate and
they are multi~level. We have been able to providé an illustration of the potential of
muiti-lavel analysis for future iInvestigations in this area. By using appropriate
individuat-level data In conjunction with area-based data and by taking account of this
structure in a multi-level anaiysis we have been able to show the potential for
answering long standing questions relating tc educational performancd. We have only
begun to disentangle the Influence of neighbourhoods and soclal deprivation on
attainment. The effects weé have shown here need to be subjected to more c_mallod
analysis. it may be that by combining the various area-level variables into a single
index of deprivation that we have confiated opposing effects on attainment. More
work Is needed to Investigate the Influence of spocl:mc area-ievel variables on

aeducational attalnment.

Much more 8’50 needs to be done to examine the effect of social deprivation on
children’s attainment through time. We examined the effect during the years of
secondaty schooling but It may be assumed from other studies that much of the
effact ~ill be on younger children and therefore masked here by our primary school
attainment measures. These more detalied studies are essential pre-requisites to the

successful developmaent of policies to alleviate educational disadvantage.

o
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NOTES

1. The Sma!l Araa Statistics for the 1981 Cansus of Population are
made avallable to rasearchers through tha Edinburgh University
Data Library. Copyright of these data Is vaited In HM Stationery
Office on behalt of the Crown, and may not be raproduced without
permission. The cata were accessed through the computer
package SASPAC. Edinburgh University Data Uibrary also provide
access to the Postcode Directory for data linkage via software

written ané maintained by them.

2. The prior-sttainment variables are outcomas on the Moray House
Verbal Reasoning Test and Reading tasts (Godfrey Thomson Unit,

1973). The timad group test (45 minutes) includes 100 items.

3. The variation between neighbourhoods (tha Intra-class correlation)
is calculated using the formula:
pe=/(t+0)
which Is equivalent to: between group varia..ca/between group
variance plus the within group variance.
From this model we get the following estimate:

0.1852/(0.1852 + 0.84%0)
= 0.1852/1.0302
= 17.88%.

4. Scaled TOTSCEP valuas with their equivaient qualification levels:

-203 ‘No awards’
-0.63 ‘O grade D or E’
-0.24 '1Ograde Ato C’
0.08 ‘20 grades Ato C’
[ %3] ‘30 grades Ato C’
051 ‘4 O grades A to C’
0.67 ‘6 O grades Ato C’
0.8% ‘6 O grades Ato C’
1.08 ‘1 Highers pass’
1.35 ‘2 Highers passes’

1.64 ‘3 Highers passes’
204 ‘4 Highers passes’
276 ‘5 Highers passes’
441 ‘6 Highers passes’

5. Parental cholce of schooling has meant that school catchments
can no fonger be defined In “de-jure” terms on a map. “De-facto”
catchments may have dramatically different spatisi and soclal
characteristics trom those originally designed by the education

authority.
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Table 1 Deprivation score: constituent variables

Socio-demographic indicators:

1. Single-parent families - houssholds containing at least one single-perent femily
with depandent chiid{ren) as e percentage of ¢il households ’

2. Large households - households with four or more chiidren es @ percentage of ail
households

3. * Eiderly housshoilds - households contelning persons of pensionable age only as
a percentage of afl households

Economic Indicators

4. Unempioyment - economicaily active residents aged 18 or more seeking work as
a percentage of economicaily active residents of the same age

5. Youth unemployment - economically sctive residents aged 16-20 seeking work as
a percentage of economically active residents aged 16 or more

8. The permanently sick - residents aged 18+ who are permanently sick as e
percentage of all residents aged 16+

7. Low eaming socio-economic groups - residents economicaily active or retired
who are ciassified by the Reci-irar Genersi into socio-economic Goups 7, 10, 11,
15 or 17 as ¢ percentage of ail residents who are sconomically active or retired

Housing indicators

8. * Amenity deficlency - households without exclusive use of either ¢ bath or sn
inside WC or both as a percentage of aii househoids

9. Overcrowding - houssholds below the occupancy norm as a percentage of aii
households

10. * Vecant dwallings - househoid speces classified in the Census as ‘other vecants
as ¢ percentege of total household spaces

11. * Level end access (1): The very elderly - elderly houssholds containing at iasst
one person eged 75+ on the first fioor or ebove with no 1lft for eccess as ¢
percentage of all households .

12. Level and access (2): The under-filves ~ households contalning st isast one person
aged 0-4 on the first floor or above as ¢ percentage of ail households.

* these four variabies have very small weightings and therefore have
comparatively little impact on the deprivation score.

Source: Based on Duguid and Grant (1983)




FRT Sy —

Table 2

Neighbourhood HLM Models of SCE attajnment

Pixed Effects Model 1 Model 2 Model 3 Model &
Within-school equations Effect se 2 Effect s3e 2 Effect =o z Effect se z
Mean attainment L049 024 2,02 .060 .025 2,37 .092 .066 1.39 .051 .025 2.07
Prior attaiment 034,002 14.59 .0346 ,002 14.19 ,034 .002 14.35
Prior reading abfility 023 ,002 12,69 .023 .062 12,39 .023 .002 12.51
Sex .063 .031  2.06 ,063 .031 2.06 .066 ,030 2.11
Father's social class 012,002 8.30 011 .001 7.63 .012 .001 8.09
Father's education J47 L0446 3,34 140,044 3,18 (146 044 3.33
Father unenployed -.077 .050 ~-1.53 ~-.064 .,050 ~1.27 - - -
Mother's education 133,040 3,29 L125 .040 3,93 ,128 .040 3.20
Nunmber of siblings -.067 011 -5.82 -,062 .012 -5.36 ~-.063 ,012 =5.56
Single parent family -, 122 .046 -2,62 ~-,104 047 -2.22 -,104 ,046 =-2.23
School group attended
Gl -.129 175 -.074 - - -
G2 -.041 ,069 -0.58 - - -
G3 -.025 ,067 -0.37 - - -
G4 -.057 .070 -0.80 - - -
GS 093 .100 0.93 - - -
Effects of Between neighbourhood variables
Deprivation score , -.076 .028 -2.73 -,089 .026 -3.36
Variation Between
Neighbourhoods Est 4 df  Est z df  Est z df  Bst z df
Parameter variance .1852 1106.9 S16 .0016 1352.f 516 .0014 1242.2 S1S5 ,0013 1245.2 SIS
Observed variance .3791 .1761 1754 1712
Reliability 489 .009 .008 .008
Model Statistics
Maximum - likelih{)od .845 574 .572 571
estimate of O
Table 3
School HLM models of SCE attajnment
Fixed Effects Mode! 1 Model 2 . Model 3
Within-school equations Effect se z Effect se z Effect se z
Mean attainment 021  .076 0.27 -.018 .031 -0.59 ~-.,027 .031 -0.87
Prior attaiment .032 .002 13.12 .032 .002 12.93
Prior reading ability .026 ,002 13.72 .026 ,002 13.46
Sex .059 .01 1.88 .063 ,031 2.02
Father's sociai class 011 ,001 7.35 009 ,001 6.35
Father’'s education L2046 .046  4.48 196,045 4.35
Father unemployed -.137 .,052 -2.65 ~-.113 ,051 -2.20
Mother's education AL 082 2,66 L1046 ,041 2,52
Number of siblings -.061 ,012 -5.26 -,053 .012 ~4.54
Single parent family -.130 ,046 -2.85 ~.08% ,045 ~-1.95
Neighbourhood deprivation -.205 .031 -6.50
Effects of Between_school varfables
Mean school deprivation 076,106 0.73
Variation Batween_Schools Deprivation_Slope
Est x df Est z daf Est x df Est x df
Parameter variance .0913 206.68 16 .0044 302,03 16 .0043 312,52 16 ,001 207.78 15
Observed variance .0988 .0099 .0097 .028
Reliability 924 . 342 443 .023
Hodel Statistics
Maximum - li1kelihpod .956 .567 .556
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Figure 1

Predicted Attainment Differentials
by Neighbourhood Model
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Figure 2

Predicted Attainment Differentials
by Schools Model
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