
1 Introduction
How people are shaped by the environments they live in has been an important and
recurrent question in the social sciences (Park and Burgess, 1924; Shaw and McKay,
1942; Wilson, 1987). Researchers from a range of disciplines have investigated whether
individuals' social, cognitive, health, and behavioural outcomes are influenced by the
places they live. Children and adolescents have been the focus of much of this research,
with educational outcomes being one of the key areas of interest (Ainsworth, 2002;
Leventhal and Brooks-Gunn, 2000; Oliver et al, 2007). Neighbourhoods are thought to
be particularly relevant for young people, as many spend a vast amount of their time
thereöresiding, socialising with friends, participating in local activities, and often
attending local schools and day care centres. These children and youth will thus have
numerous daily interactions with local peers, adults, and services; their behaviour,
attitudes, and opportunities will be in part shaped in this setting (Bronfenbrenner,
1989; Brooks-Gunn et al, 1997).

The present study adds to the fields of neighbourhood and educational research by
examining the existence and nature of neighbourhood effects on youth educational
achievement in the Netherlands. In this paper we aim to assess the potential for the
neighbourhood context to affect educational achievement in the Netherlands; to test
whether certain neighbourhood conditions are associated with individual achieve-
ment; and to examine whether these associations vary across student socioeconomic
status (SES), gender, or nativity.
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This paper makes several contributions. First, the Dutch context is an interesting
setting in which to examine neighbourhood effects on education. In addition to a
tradition of strong redistributive policies in the areas of housing and income, all
schools (ie public and denominational/private) are funded nationally on an equal basis,
with a weighted-funding scheme allocating extra funds to schools with higher shares of
disadvantaged pupils. Parents are also free (and obliged) to choose their child's school,
as there is no system of school catchment areas in the Netherlands. These factorsö
broad welfare redistribution, open school choice, and compensatory funding to
schoolsöare interesting considerations in a study of neighbourhood effects on educa-
tion, as they potentially reduce the likelihood of individual educational outcomes
being linked to place of residence. Second, the focus is on an age group and outcome,
which have been found to be susceptible to neighbourhood influences in past North
American (Ainsworth, 2002; Crane, 1991; Crowder and South, 2003; Leventhal and
Brooks-Gunn, 2000) and European (Andersson, 2004; Kauppinen, 2007; McCulloch,
2006) studies, but which have received little attention in Dutch neighbourhood
research. And, third, a nationally representative dataset is used, with individual, family,
and educational information for around 18 000 students, or 10% of all Dutch students
who entered secondary school in the school year 1999/2000. The nesting structure of
students within neighbourhoods allows us to use multilevel regression analysis, which
is generally a more accurate estimation of neighbourhood effects than traditional
regression (Raudenbush and Bryk, 2002; Snijders and Bosker, 1999). Multilevel
analysis also provides a means for modeling crosslevel interactions, which enables
us to test whether individual characteristics moderate the effects of neighbourhood
conditions.

Section 2 briefly reviews the mechanisms thought to drive neighbourhood effects
on children and youth. Findings from European studies of neighbourhood effects on
educational outcomes are then summarised in section 3, followed by a description of
the current study's research methodology and design in sections 4 to 6. Results
from a series of multilevel regression analyses are then reported in section 7, followed
by a discussion of the findings and a conclusion in section 8.

2 How might the neighbourhood influence youth?
Wilson (1987) brought the issue of neighbourhood effects to the forefront in the US
when he argued that living in a poor neighbourhood could exacerbate the effects of
individual poverty. He saw things such as the shared norms, the level of parental
monitoring and supervision, and the availability and quality of role models in a
neighbourhood as potential means by which individuals could be negatively affected
by their disadvantaged residential surroundings. Since his work, theoretical models
have expanded to include potential beneficial neighbourhood effects, such as those
related to the presence of affluent neighbours, residential stability, or high levels of
collective efficacy.

While the immediate family is known to be the most important context for young
people's development and outcomes in general, it is increasingly acknowledged that
individuals and families are situated in, and react to, broader neighbourhood
and community structures and processes (Bronfenbrenner and Morris, 1998; Rankin and
Quane, 2002; Sastry et al, 2006). The mechanisms connecting individuals' and families'
behaviour and outcomes to their residential contexts have been linked to various
school-level, peer-group-level, individual-level, and neighbourhood-level processes.
These mechanisms include the level of institutional resources in the neighbourhood
(eg the presence and quality of local schools, parks, libraries, health services), collective
socialisation (eg adult monitoring and supervision, access to role models), peer relations
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(eg when language skills or attitudes towards schooling are affected by interaction with
local peers), norms and collective efficacy (ie conditions of mutual trust, willingness to
intervene for the common good, shared expectations among residents), and stigmatisa-
tion (eg negative stereotyping of neighbourhoods by external actors) (Galster et al,
2007; Jencks and Mayer, 1990; Sampson et al, 2002).

The role that parents and families can play in the transmission of neighbour-
hood effects to children and youth has also been highlighted (Kohen et al, 2008;
Pinderhughes et al, 2001). Here, the notion is that, in addition to direct effects of the
neighbourood environment, children can be affected indirectly through the neighbour-
hood's influence on parenting and family factors. In a longitudinal study of Canadian
children, Kohen et al (2008) identified the effects of neighbourhood deprivation on
family functioning and maternal emotional health, which, in turn, had consequences
for children's outcomes. They explain that `̀ neighborhood-level economic and social
hardship operate in a similar fashion to family-level disadvantage in creating conditions
that stress the family unit and ultimately impact children'' (page 164).

3 Youth education and neighbourhood effects: European evidence
Several decades of neighbourhood effects research in the US has provided a good deal
of evidence that neighbourhood conditions matter for a variety of individual outcomes
(for reviews see Dietz, 2004; Leventhal and Brooks-Gunn, 2000; Sampson et al, 2002).
Evidence of neighbourhood effects is thought to be particularly strong when educa-
tional outcomes are considered (Leventhal and Brooks-Gunn, 2000), with studies
documenting area-based influences on outcomes such as educational attainment
(Duncan, 1994), dropping out of school (Crane, 1991), and test scores (Ainsworth,
2002). Although the research field is younger in Europe, a small but growing base of
European evidence also supports the notion that neighbourhood conditions may have
independent effects on individual educational outcomes. As the US findings have been
widely summarised and reviewed elsewhere (see above) and because of the setting of the
current study, this section focuses on European research.

In Scotland, Garner and Raudenbush (1991) tested for the effects of neighborhood
social deprivation on the educational attainment of 2500 youth. They found neighbour-
hood deprivation to have a significant negative association with individuals' overall
attainment after controlling for a wide set of individual and family background
characteristics. They identified the effect of neighbourhood deprivation as being small,
but not inconsequential. For youth of otherwise identical background and prior-ability
scores, the effect of neighbourhood deprivation could be enough to substantially
improve their prospects in obtaining future employment.

Several studies from Sweden have also shown support for neighbourhood effects
on educational outcomes. In a multilevel analysis of 2400 individuals in their mid-
twenties, Andersson (2004) found characteristics of individuals' neighbourhoods during
adolescence to be associated with educational attainment and occupational status
(and, to a lesser extent, income status) in early adulthood. She found both social
(eg income, SES, household composition) and physical aspects (eg dwelling type,
tenure) of neighbourhoods to be significantly related to individual outcomes. In a later
study, Andersson and Subramanian (2006) found neighbourhood socioeconomic
resources and instability to significantly predict school attainment in a sample of
200 000 Swedish youth. The strongest effects came from what they refer to as `socio-
cultural' characteristics of the neighbourhoodönamely, the share of the population
with a university degree, the share of blue-collar workers, and the average level of
social assistance benefits.
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A recent study by Bra« nnstro« m (2008) echoed the finding that neighbourhood
conditions are associated with school achievement in Sweden. He examined secondary
school achievement for around 26 000 youths, and found that while neighbourhood
conditions are independently related to school outcomes this effect is attenuated by the
school context. He found the neighbourhood-level variability in achievement to dras-
tically reduce upon inclusion of the school context in the analysisöa finding that
points to the role of schools as mediators of neighbourhood effects.

In Helsinki, Kauppinen (2007) used a sample of 10 906 youth to test whether neigh-
bourhood conditions had an impact on (a) whether students completed secondary school
and (b) the type of secondary school diploma obtained (ie academically orientated versus
vocational). He found effects on the (b) outcome only. The neighbourhood condition
driving the effect was the c̀oncentration of affluence', a summary variable based on the
share of high-income residents and residents with high educational and occupational
status. Building on these research findings, Kauppinen (2008) further explored neigh-
bourhood effects in Helsinki, incorporating youths' school contexts into the analysis.
His findings were in agreement with those of Bra« nnstro« m (2008) and with theoretical
discussions of neighbourhood effect mechanisms: the school context is one of the
pathways through which neighbourhood conditions affect educational outcomes. While
the school context attenuated much of the neighbourhood effect, Kauppinen found
evidence of unique neighbourhood effects as well, driven by differences in neighbour-
hood SES. After controlling for a range of school and background characteristics,
students from higher status areas were significantly more likely to pursue secondary
school in the upper (academic) track than students in lower status areas.

In Britain, McCulloch and Joshi (2001) found mixed evidence for the effects of
neighbourhood deprivation on young children's cognitive test scores. They tested for
effects separately on three age groups, corresponding to three different developmental
phases. Associations between neighbourhood poverty and cognitive outcomes could be
identified for children aged 4 ^ 5 years, to a limited extent on the 10 ^ 18-year-old group,
but not on the 6 ^ 9-year-olds. They also tested for links between neighbourhood
deprivation and children's behaviour problems, but did not find any significant asso-
ciations. Using the same data sources, McCulloch (2006) again tested for associations
between children's outcomes and their neighbourhoods, applying a different method
of measuring neighbourhood characteristics. While McCulloch and Joshi (2001) used an
`index of deprivation' based on four aspects of neighbourhood composition, McCulloch
(2006) used a set of thirty-seven neighbourhood characteristics to create a classification of
ten neighbourhood types. He found certain neighbourhood types to significantly predict
children's cognitive and behaviour outcomes. For instance, children in neighbourhoods
described as d̀eprived city areas' had lower cognitive test scores and higher levels of
behaviour problems than average, while children living in areas classified as `prosperous
areas' had significantly better cognitive test scores than average. McCulloch (2006)
explains that the variations in his findings and that of McCulloch and Joshi (2001) are
likely the result of the greater informativeness of the neighbourhood classification he
used, compared with the one-dimensional deprivation index used earlier.

Several analyses in a variety of European settings have found significant associations
between neighbourhood characteristics and educational outcomes. While the effects
found, both in Europe and elsewhere, are generally small, particularly in comparison
with effects from family background characteristics, a frequent claim is that they are
not trivial. Living in certain environments appears to be able to significantly improve
young people's chances of graduating with higher credentials in secondary school,
staying in school longer, and achieving better gradesöfactors that are known to have
implications for later success in higher education and the labour market.
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4 The present study
4.1 Research questions
In line with the aims of this study, the following research questions were formulated:
(1) How much of the variation in young people's educational achievement exists
between neighbourhoods?
(2) Are youths' neighbourhood conditions associated with their school achievement, after
taking individual background characteristics into account? If so, what neighbourhood
conditions contribute to these associations?
(3) Do the associations between neighbourhood conditions and educational achievement
differ by student SES, gender, or nativity?

4.2 Research context
Children in the Netherlands enter secondary school around the age of 12. Dutch
secondary education is a highly differentiated system, consisting of several different
tracks of education, distinguished primarily by the learning ability and trajectory of
students. There are five main tracks: A � preuniversity education (6 years); B � senior
general secondary education (5 years); C � junior general secondary education
(4 years); D � prevocational education (4 years); E � prevocational education with
individualised support (4 years). Students are advised by their primary schools as
to the most suitable track, based on results of a standardised test taken in the final
year of primary school, as well as the student's motivation, interests, and general
performance. While some secondary schools offer only one track, the majority are
combined schools offering several different tracks and many offer all five tracks.
As mentioned above, parents have the freedom to choose their child's schoolöboth at
the primary level, and, within the limits of their child's (advised) learning trajectory,
at the secondary level.

The tradition of redistributive policies in the Netherlands extends to the realm of
education. In primary education, all students are assigned a weight based on their
socioeconomic and ethnic background, and the total of these weights determines the
level of additional funding given to the school. At the level of secondary education,
schools are allocated extra funding through a `Local Compensatory Policy' adminis-
tered by the municipality, and schools with large shares of ethnic minority pupils also
receive targeted funds. Education is government financed and free of charge, with
public and private schools funded on an equal footing by the national administration.
In principle, all children and youth have equal access to education, regardless of family
economic resources, place of residence, or other factors. In reality, practices related to
how parents choose schools and how schools admit students are likely to have some
effect on the evenness in access (see Gramberg, 1998; Karsten et al, 2003; 2006; Teelken,
1999; ten Broeke et al, 2004).

5 Data and methods
5.1 Data sources and sample characteristics
The data analysed in this paper come from two sources. All individual data are derived
from a large-scale, longitudinal cohort study of secondary school education in the
Netherlands, the Voortgezet Onderwijs Cohort Leerlingen (VOCL'99). Beginning in
1999, this study follows a cohort of students from their first year of secondary school
(average age 13 years, equivalent to US grade 7) until they leave full-time education.
All students who entered the first year of a sample of 126 schools belong to the cohort,
totaling 19 391 students. Statistics Netherlands constructed the sample, recruited the
schools, and is responsible for (ongoing) data collection. The sample has been found
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to be representative of schools and students in Dutch secondary education (van
Berkel, 1999).

The results reported below are from analyses of just under 18 000 students. The
original sample size was reduced based on the following criteria: (a) no missing
values on the dependent variable (educational achievement); (b) no missing or erro-
neous home postcodes (used to identify students' neighbourhoods); and (c) students'
neighbourhoods were not missing essential data. After these reductions were made,
140 students (less than 1% of the sample) were further excluded because their ethnic
background could not be identified. These four criteria reduced the initial sample size
by 1555 students (8%).

All neighbourhood-level data come from Statistics Netherlands.While the VOCL'99
was designed to be representative of students and schools in the Netherlands, additional
analyses were required to determine the representativeness of the neighbourhoods
appearing in the dataset. We found the neighbourhoods in our sample to be very
representative of those in the Netherlands in terms of socioeconomic characteristics
(ie average income, share of high-income and low-income residents, share of unemploy-
ment benefit recipients) and ethnic minority composition, with all values of Cohen's
effect size d lower than what is considered a `small' effect (range of d � 0:05 ^ 0.14)
(Cohen, 1988). These neighbourhoods are, however, somewhat more urban in character,
with higher levels of population and address density (d � 0:60 and 0.65) and slightly
lower shares of homeownership (d � 0:35).

5.2 Individual-level predictors
Students' background characteristics came from a parent questionnaire and school
administrative data in the VOCL'99, and include: age, gender, nativity [0 � Dutch,
1 � nonnative (a student was considered to have a nonnative background if he or she
or at least one parent was born abroad], family SES (based on the highest level of
parental educational attainment, from 1 � primary school or less to 5 � university
or postgraduate degree), and family structure (1 �married, 2 � registered partnership or
living together, 3 � divorced, widowed, not married, 4 � unknown/missing). Rather than
exclude the 1880 cases for which no parental education information was available,
regression imputation with a random (stochastic) component was used to impute missing
values, based on the relationship between relevant variables with complete cases. All other
individual data were complete.

The outcome variable of interest is students' educational achievement, operational-
ised as the score on a standardised test taken in the first year of secondary school,
during February and March 2000. The test was developed by the Dutch Institute for
Educational Testing (CITO Groep) and consisted of three components: Dutch language,
arithmetic, and information processing. Each component was scored out of 20, with 60
being the highest possible test score; the mean score of our sample was 36.5 (standard
deviation � 10.8, range � 5 ^ 60). The test was found to be a highly reliable measure of
achievement, with a Cronbach's alpha of 0.90 (Kuyper et al, 2003). We examined the
scores of each test component for an indication of whether ethnic minority students
might be disadvantaged by the language section (however, our sample includes only
students enrolled in `regular' secondary education; newcomers to the Netherlands with
language barriers and other special needs are enrolled in transition classes). As
expected, native Dutch students scored higher, on average, on all three test compo-
nents; however, this was the least so for the language component (mean scores for
language, arithmetic, and information processing for Dutch followed by nonnative
students are, respectively, 12.7 versus 11.7, 12.5 versus 11.2, and 12.1 versus 10.5) (Kuyper
et al, 2003).
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Table 1 shows the mean achievement scores for students in our sample, differen-
tiated by educational class type in year 1 (some of the class types in year 1 consist
of one track, while others are combination types, consisting of two or three adjacent
tracks). The pattern of achievement in relation to education type is clear in the tableö
those in higher tracks perform significantly better. The average difference between
adjacent class types is 3.3 points on the test, or 0.31 standard deviations. The differ-
ences in this table will be useful when estimating the magnitude of effects in later
analyses.

5.3 Neighbourhood-level variables
Students' home postcodes, recorded in the first year of secondary school, were used to
identify their neighbourhoods. The neighbourhood unit used is the `buurt'öan admin-
istrative spatial subunit representing the lowest neighbourhood level in the Netherlands.
In 1999, there were 10737 of these neighbourhood units in the Netherlands, with a mean
population of 1468. These neighbourhoods vary in terms of population size and surface
area, but tend to be defined on the basis of natural borders, such as roads, railways and
waterways, and parks, and by building styles and periods. The students in the VOCL
sample resided in 3085 of these neighbourhoods in 1999, representing around 29% of
all neighbourhoods in the Netherlands.

A range of data was available for these neighbourhoods through Statistics
Netherlands. Guided by theory and literature, the following selection of neighbour-
hood variables was made: share of high-income residents, low-income residents,
unemployment benefit recipients, mean income per income earner and per resident,
housing tenure (share of homeownership), mean home value, share of immigrants
with a non-Western background, and neighbourhood urbanicity. In order to summar-
ise these variables into a smaller number of constructs and to eliminate the problem
of multicollinearity, a principal components analysis (PCA) was performed. We
excluded the measure of non-Western immigrants from the PCA because of its highly
nonnormal (positively skewed) distribution and because of the interpretability of
neighbourhood dimensions. For this measure, a series of dummy variables was
used to represent five categories of neighbourhood ethnic minority concentration,
ranging from (1 � 0% ^ 1%) to (5 �420%). `Urbanicity' was also left out of the PCA
because it is a categorical predictor. This predictor was constructed by Statistics
Netherlands and is based on the average density of addresses in a neighbourhood,

Table 1. Mean test achievement by class type.

Class type n Mean Standard deviation

A 1 369 49.2 5.8
AB 4 992 44.5 6.7
B 516 40.7 6.8
ABC 1 114 39.6 8.1
BC 2 760 36.2 6.9
C 2 175 32.1 7.9
CD 1 970 28.9 7.5
D 1 694 26.5 7.1
DE 541 21.9 7.1
E 705 19.1 6.1

Total 17 836 36.5 10.8

Note. A�preuniversity, B� senior general secondary, C� junior general secondary,
D� prevocational E� prevocational with individualised support.
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ranging from `very low density' (1 �5500 addresses per km) to `very high density'
(5 �42500 addresses per km). We use this predictor as a control, to take differences
between more or less urbananised neighbourhoods into account. To say something
about the wider context within which the neighbourhoods are situated, we created a
set of dummy variables based on the population of the surrounding municipality,
from `small city/rural' (1 �550 000) to `large city' (3 �4150 000).

The PCA revealed three underlying dimensions among the variables, hereafter
referred to as neighbourhood affluence, neighbourhood socioeconomic disadvantage,
and housing milieu. The three factors accounted for 89% of the total variance. Factor
scores were calculated for each neighbourhood on these three dimensions and used
in subsequent analyses. Based on congruent results from an orthogonal and oblique
rotation, we used the orthogonal (varimax) factors, which are uncorrelated. To ensure
the robustness of the factors, we replicated the PCA with all neighbourhoods in the
Netherlands and derived analogous results.

The first factor, neighbourhood affluence, had high (40.6) loadings on the mean
income per resident and per income earner, and the share of high-income residents.
The highest loading on neighbourhood socioeconomic disadvantage was the share
of unemployment benefit recipients, followed by the share of low-income residents.
The share of homeownership and the mean home value loaded highest on the third
dimension, housing milieu. Neighbourhood affluence gives an indication of the level of
financial earnings in a neighbourhood, while neighbourhood socioeconomic disadvant-
age gives an indication of the extent of unemployment and low-income residents. These
factors serve as proxies for the various processes and dynamics happening in the
neighbourhood that are thought to explain why neighbourhoods are relevant for youth
outcomes. These include the mechanisms previously mentioned: the kinds of role
models and peer groups present, the shared attitudes, norms, and expectations (eg
towards work and education), processes of stigmatisation, social control, and so on.
The housing factor can be interpreted as an indicator of the physical housing environ-
ment (ie the value, tenure, and, to some degree, the quality of the housing stock), and
also, indirectly, of the social milieu. The role of homeownership has been investigated
for the potential benefits it provides residents and areasöfor reasons such as the lower
residential turnover, which results in a more stable neighbourhood environment, as
well as the attitudes and behaviours that might be associated with having a financial
stake in an area (Aaronson, 2000; Rohe and Steward, 1996). Homeownership has also
been used as an indicator of neighbourhood stability, a factor which has been found
to be predictive of the level of neighbourhood collective efficacy and social cohesion
(Drukker at al, 2003; Sampson et al, 1999).

6 Analysis
Multilevel regression analysis was used to examine the relationships between educational
achievement and individual, family, and neighbourhood characteristics. A two-level
model was specified, with students (level-1 units) nested within neighbourhoods (level-2
units). We began our analysis by running a null or `unconditional' model. This model
is estimated to determine the amount of variance in the dependent variable attributed
to the individual and neighbourhood level, and to determine the initial model fit for
assessing later models. The variance values from this model are used to calculate the
`intraclass correlation coefficient' (ICC), a measure of the proportion of the total
variance that is accounted for by (observed and unobserved) factors operating at
each of the two levels. After running the unconditional model, we added individual
and family characteristics. We then added neighbourhood characteristics, to address
the main research question about the influence of neighbourhood conditions on youth
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educational outcomes. In the next model, we tested cross-level interactions, to address
the research question concerning differential neighbourhood effects.

To test whether the addition of new parameters improves the fit of the model, the
reduction in the ÿ26 log likelihood (the `deviance') was assessed. This quantity follows
(asymptotically) the chi-squared distribution, with the degrees of freedom being
equal to the difference in the number of parameters for the models being compared.
The regression parameters in our model have the same interpretation as unstandard-
ised regression coefficients in multiple regressionöthat is, they reflect the average
change in the outcome variable associated with a one-unit increase in that parameter.
To assess whether a specific regression coefficient is significant, it is divided by its standard
error, which gives the (Student's) t-test statistic; a coefficient is significant at the 0.05 level
when it is approximately twice the size of its standard error. All continuous predictors in
the analysis were centred around their grand mean and a set of dummy variables was
constructed for each categorical variable, with the modal category set as the reference
category. This centring facilitates interpretation of the results and permits the modeling of
cross-level interactions without the problem of multicollinearity (see, for instance, Snijders
and Bosker, 1999). Because of this centring, the intercept of all models represents the mean
score for an àverage' student (ie one with mean values on all predictors). All models were
estimated using MLwiN 2.0 (Rasbash et al, 2000).

7 Results
7.1 Descriptive results
Table 2 displays the descriptive statistics for the individual-level and neighbourhood-level
variables used in the analysis, including the mean or proportion, standard deviation, and
range for each variable. The average age of youth in the sample is just over 13 years, the
sample is split equally by gender, almost one fifth of the students have a non-native Dutch
background, and the vast majority have parents who are married. The parental SES
category with the highest frequency is `secondary school education' in the higher stream,
with 42%; 11% of students have parents with a primary school education or less, and 10%
have at least one parent with a university or postgraduate degree. The neighbourhood
descriptive statistics were computed at the level of the neighbourhood (n � 3085). The
first three variables are the measures derived from the PCA and those following indicate
the share of ethnic minorities, urbanicity, and wider setting.

7.2 Multilevel results
Table 3 displays the results from a series of four increasingly complex models estimating
youths'educational achievement. From the null model (model 1), the total variance is decom-
posed into the individual and neighbourhood level by calculating the ICC. In this study,
nearly 28%ö100[33.28=(87.20�33.28)] � 27.6)öof the unconditional variation in educa-
tional achievement is between neighbourhoods. This is considered a large ICC and indicates
that, while there are clearly differences in educational achievement at the level of the
individual, there are also substantial differences in achievement between neighbourhoods.

In model 2, the individual-level (level-1) predictors (age, gender, nativity, SES,
family status) were added. The intercept of this model represents the mean score for
a Dutch male student, with married parents, and an average age and SES. Age has a
strong negative effect on achievement, with every additional year being associated with
4.94 fewer points on the achievement test. This effect reflects the fact that older
students in the sample would mainly be those who were held back in school as a
result of poor performance or learning difficulties, while the very youngest would be
those who were put ahead because of exceptional abilities. The coefficient for gender
provides no evidence that boys and girls differ consistently in their achievement scores.
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Students with native Dutch backgrounds perform better, on average, than their peers
with nonnative backgrounds. Family SES has a significant and strong positive effect on
achievementöthe average difference associated with a move from the lowest to highest
SES level is approximately 9 marks on the test (0.84 standard deviations). The coeffi-
cients for family structure indicate that compared with having married parents, having
parents in an unmarried cohabitation or having an unknown or missing family status
is associated with lower test scores. This model reduces the individual-level (within-
neighbourhood) variance by 20% and the between-neighbourhood variance by 44%.
The significant unexplained variance remaining in the model indicates that, even after
controlling for students' background characteristics, significant differences in educational
achievement exist between neighbourhoods.

Table 2. Descriptive statistics: individual and neighbourhood variables.

Mean/ SD Minimum Maximum
proportion

Individual-level variables (n�17 836 students)
Outcome variable
Educational achievement 36.47 10.85 5 60

Predictor variables
Age 13.03 0.50 10.12 16.45
Gender (1� girl, 0�boy) 0.50 0.50 0 1
Nativity (1� nonactive, 0�Dutch) 0.19 0.39 0 1
Family socioeconomic status
primary school or less 0.11 0 1
secondary education, lower stream 0.16 0 1
secondary education, higher stream (reference) 0.42 0 1
higher professional education 0.21 0 1
university or postgraduate 0.10 0 1

Family structure
married (reference) 0.76 0 1
registered partnership or cohabitation 0.03 0 1
divorced, widowed, never married 0.09 0 1
missing 0.11 0 1

Neighbourhood-level variables (n� 3 085 neighbourhoods)
Predictor variables
Neighbourhood affluence 0 0.84 ÿ2.91 4.30
Neighbourhood socioeconomic disadvantage 0 0.92 ÿ2.64 5.79
Housing milieu 0 0.86 ÿ2.90 3.65
Ethnic minorities (% non-Western background)
0%± 1% 0.22 0 1
2%±5% (reference) 0.43 0 1
6%±10% 0.16 0 1
11%±20% 0.10 0 1
>20% 0.08 0 1

Neighbourhood urbanicity
not urbanised (reference) 0.24 0 1
weakly urbanised 0.20 0 1
urbanised 0.21 0 1
strongly urbanised 0.22 0 1
very strongly urbanised 0.14 0 1

Wider setting
small city/rural (<50 000) (reference) 0.59 0 1
medium city (50 000 ± 150 000) 0.28 0 1
large city (>150 000) 0.13 0 1
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Table 3. Multilevel model of neighbourhood and individual-level effects on educational achievement.

Parameter Model 1 Model 2 Model 3 Model 4

Fixed effects
Intercept 36.63*** (0.14) 36.73*** (0.17) 36.38*** (0.36) 36.37*** (0.36)

Level 1 (student specific)
Age ÿ4.94*** (0.15) ÿ4.90*** (0.15) ÿ4.92*** (0.15)
Gender (1� girl, 0�boy) ÿ0.25 ns (0.14) ÿ0.26 ns (0.14) ÿ0.26 ns (0.14)
Nativity (1� nonnative, 0�Dutch) ÿ1.37*** (0.20) ÿ1.28*** (0.20) ÿ1.38*** (0.20)
Family SE status (reference: secondary education higher stream
primary school or less ÿ3.90*** (0.25) ÿ3.75*** (0.25) ÿ3.69*** (0.27)
secondary education, lower stream ÿ2.43*** (0.20) ÿ2.36*** (0.20) ÿ2.24*** (0.20)
higher professional education 2.74*** (0.19) 2.70*** (0.19) 2.78*** (0.19)
university or postgraduate 5.19*** (0.25) 5.06*** (0.26) 5.27*** (0.26)

Family structure (reference: married)
registered partnership, cohabitation ÿ0.76* (0.38) ÿ0.67 ns (0.39) ÿ0.67 ns (0.38)
divorced, widowed, never married 0.06 ns (0.24) 0.09 ns (0.25) 0.08 ns (0.25)
missing ÿ0.85*** (0.23) ÿ0.81*** (0.23) ÿ0.83*** (0.23)

Level 2 (neighbourhood)
Neighbourhood affluence 0.48*** (0.13) 0.53** (0.18)
Neighbourhood SE disadvantage ÿ0.76*** (0.13) ÿ0.88*** (0.17)
Housing milieu 0.72*** (0.18) 0.74*** (0.18)
Ethnic minorities (reference: 2%±5%)
0%±1% 0.63 ns (0.35) 0.57 ns (0.35)
6%±10% 0.12 ns (0.37) 0.11 ns (0.37)
11%± 20% 1.58*** (0.47) 1.52*** (0.47)
>20% 1.53* (0.64) 1.25 ns (0.64)

Neighbourhood urbanicity (reference: not urbanised)
weakly urbanised 0.57 ns (0.39) 0.56 ns (0.39)
urbanised ÿ0.18 ns (0.44) ÿ0.15 ns (0.43)
strongly urbanised 0.15 ns (0.48) 0.22 ns (0.47)
very strongly urbanised 0.76 ns (0.60) 0.79 ns (0.60)

Wider setting (reference: small city/rural)
medium city (50 000 ± 150 000) ÿ1.27*** (0.32) ÿ1.24*** (0.32)
large city (>150 000) ÿ0.17 ns (0.52) ÿ0.18 ns (0.52)
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Table 3 (continued)

Parameter Model 1 Model 2 Model 3 Model 4

Cross-level interaction effects
Neighbourhood SE disadvantage6nativity 0.75*** (0.20)
Neighbourhood SE disadvantage6primary school ÿ0.21 ns (0.25)
Neighbourhood SE disadvantage6secondary education, ÿ0.57** (0.22)
lower stream

Neighbourhood SE disadvantage6higher professional 0.19 ns (0.22)
education

Neighbourhood SE disadvantage6university, postgraduate 1.04*** (0.32)
Neighbourhood affluence6primary school 0.43 ns (0.38)
Neighbourhood affluence6secondary education, lower stream 0.34 ns (0.29)
Neighbourhood affluence6higher professional education ÿ0.46** (0.22)
Neighbourhood affluence6university, postgraduate ÿ0.17 ns (0.26)

Random parameters
Within-neighbourhood variance 87.20*** (1.00) 78.04*** (0.89) 78.16*** (0.90) 78.02*** (0.89)
Between-neighbourhood variance 33.28*** (1.50) 18.76*** (0.99) 17.02*** (0.93) 16.80*** (0.92)
26log likelihood 133 133.50 130 461.40 130 357.30 130 311.90

ns�not significant; *p < 0:05, **p < 0:01, and ***p < 0:001.
Note. Standard errors are in parentheses. All continuous predictors are centred around their grand mean. SE� socioeconomic.



In model 3, all neighbourhood-level predictors were added. These predictors led to
a significant improvement in the model fit and explain a further 5% of the between-
neighbourhood variance in achievement. The predictors for neighbourhood affluence,
socioeconomic disadvantage, and housing milieu all have significant associations with
achievement. The strongest effect of these three predictors is from neighbourhood
socioeconomic disadvantage. After adjusting for individual background characteristics
and other neighbourhood conditions, a one-unit increase in the level of neighbourhood
socioeconomic disadvantage is associated with a decrease in achievement of 0.76
marks, or 0.06 standard deviations. Neighbourhood affluence and housing milieu are
positively associated with achievement.

Neighbourhoods with the greatest shares of residents with non-Western immigrant
backgrounds (ie 11%^ 20% and 420%) have significant and positive associations with
achievement, relative to the reference category (2% ^ 5%). However, reduced models
(not shown) reveal that these positive effects are apparent only if differences in
neighbourhood socioeconomic and housing conditions have been controlled for. In a
reduced model with all individual-level predictors and only the neighbourhood ethnic
minority predictors, living in the least ethnically concentrated areas is associated with
a positive effect on achievement. Once neighbourhood socioeconomic and housing
predictors are taken into account, this positive effect is no longer significant, implying
that the effect can be explained by the more advantageous socioeconomic and housing
conditions in these areas. The neighbourhood urbanicity predictors (model 3) are not
significant, but the control for the wider context suggests that living in a neighbour-
hood located in a medium-sized city is associated with lower achievement, relative to
living in a small city/rural area.

A series of cross-level interaction terms were introduced in model 4 to test for
differential neighbourhood effects across student SES, gender, and nativity. Significant
terms were retained in the model (see model 4, cross-level interaction effects). None of
the significant effects included gender, implying that the neighbourhood effects tested
here do not differ for boys and girls. The significant interaction between nativity and
neighbourhood socioeconomic disadvantage (coefficient 0.75) suggests that the effect
of neighbourhood disadvantage on achievement is much more relevant for native
Dutch students. Nearly all of the effect of neighbourhood disadvantage in the model
is a result of its negative impact on native students' achievement. Figure 1 illustrates
this interaction by showing the predicted achievement for both groups of students,
as a function of neighbourhood disadvantage. We also explored an interaction
between student nativity and the share of ethnic minorities in the neighbourhood.
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Figure 1. Predicted achievement as a function of students' background (Dutch/nonnative) and
neighbourhood socioeconomic disadvantage.
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This produced one significant term, which was the interaction between nativity and
the first (0% ^ 1%) category of ethnic concentration; however, because of low cell
numbers (ie very few nonnative youth live in the neighbourhoods with 0% ^ 1%
minorities) and a lack of improvement in the model fit (� 7, 4 degrees of freedom,
p � 0:14), this interaction was left out.

Cross-level interactions between student-level SES and neighbourhood disadvantage
and neighbourhood affluence are also significant. While only one of the coefficients for
the latter interaction reaches statistical significance, the inclusion of this interaction
significantly improves the model fit (� 10, 4 degrees of freedom, p 5 0:04) and reveals
a coherent pattern. These two interaction effects indicate that the achievement of
higher-SES students is less affected by neighbourhood socioeconomic conditions than
that of lower-SES students. In fact, the outcomes of students with the highest level of
SES appear to be virtually exempt from any real effects of these neighbourhood
conditions. The interaction between student-level SES and neighbourhood socioeco-
nomic disadvantage is shown in figure 2. The five levels of SES represent the lowest
to highest levels of family SES in our sample.

By allowing individual characteristics to moderate the impact of neighbourhood
conditions, we get a more accurate idea of the magnitude of neighbourhood effects for
certain subgroups. The largest neighbourhood influence in our analysis is the negative
impact of neighbourhood disadvantage on the achievement of lower-SES Dutch students.
For these students, the difference in achievement associated with differences in neighbour-
hood disadvantage could be as much as 3.3 marks on the achievement test or 0.28
standard deviations (the effect associated with a 10th to 90th percentile change in
the level of neighbourhood disadvantage). A difference in achievement of this size
is greater than the achievement difference between some of the class types (refer to
figure 1), more than the difference associated with a one level change in family SES, and
more than double the disadvantage associated with having a nonnative background.
An effect of this size is meaningful, especially when considering the differences
between the class types and levels of SES. In our final model, the original within-
neighbourhood variance has been reduced by 21% and the between-neighbourhood
variance has been reduced by 50%. The unexplained variance remaining in the final
model is significant, indicating that the model can be improved and achievement can
be further explained by the inclusion of additional variables.
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Figure 2. Predicted achievement as a function of student socioeconomic status (SES) and
neighbourhood socioeconomic disadvantage.
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8 Discussion and conclusion
This paper set out to investigate the presence and nature of neighbourhood effects
on the educational outcomes of youth in the Netherlands. This was achieved by first
examining the clustering of achievement at the neighbourhood level, then testing for
associations between individuals' neighbourhood conditions and their educational
achievement, and, finally, examining whether these associations vary across certain
student-level characteristics. The ICC showed that achievement is clearly clustered
at the neighbourood level, with 28% of its variance associated with differences
between neighbourhoods. This reveals a relatively large potential for factors associated
with the neighbourhood to affect youth achievement.While much of this clustering could
be explained by differences across neighbourhoods on the individual-level predictors
(ie composition effects), we also found support for independent neighbourhood effects.

The results of the three neighbourhood indices support conventional ideas about
neighbourhood quality: disadvantaged areas are associated with lower outcomes, and
affluent areas and areas with stronger housing milieus (ie higher levels of homeownership
and home values) are associated with better outcomes. Of these three neighbourhood
measures, neighbourhood socioeconomic disadvantage had the strongest association
with achievement. The share of residents receiving unemployment benefits and the
share of low-income residents were the characteristics that loaded highest on, and
essentially make up, this dimension. Although mediating processes have not been
examined in this study, conditions of unemployment and low income could be tied to
mechanisms such as collective socialisation, social networks, and limited opportunity
structures. For example, high levels of unemployment could mean a lack of structuring
norms and work ethnics modeled by adults with steady jobs (Wilson, 1987). They could
also contribute to the perception of poor chances for future employment and the devel-
opment of deviant attitudes towards regular employment or educational attainment.
Disadvantaged neighbourhoods might also lack some of the social control mechanisms
concerning education which have been reported to exist in better-off areas, such as
collective expectations of performing well and going on to higher education, or the
sanctioning of behaviour such as dropping out (Gramberg, 2000).

Evidence of differential neighbourhood effects by student SES and nativity were
found. The negative association between neighbourhood socioeconomic disadvantage
and student achievement was almost entirely restricted to native Dutch students. This
implies that the levels of neighbourhood unemployment and low income, while relevant
for the educational outcomes of native students, do not bear much weight for the
outcomes of nonnative youth. In a German study examining neighbourhood effects
on youth delinquency, Oberwittler (2007) also found nonnatives to be less susceptible
to the effects of neighbourhood disadvantage. He suggests that although native and
immigrant youth may live in the same neighbourhoods their social experiences
and `lifeworlds' may differ to some degree. In support of this, he found the way youth
perceive neighbourood social problems to differ significantly by nativity. A relevant
factor may also be the school conditions of nonnative students in disadvantaged areas.
In the Netherlands, schools with higher shares of ethnic minority and low-SES students
receive extra funding for things such as extra teachers and smaller class sizes; these
schools can also develop practices geared towards the particular needs of their intakes.
As most ethnic minority students living in disadvantaged areas would attend schools
with extra support, it is possible that these schools are able to compensate for the
negative effects on achievement associated with such areas.

The achievement outcomes of higher-SES students were also found to be less
affected by neighbourhood socioeconomic conditions than the outcomes of lower-
SES students. It appears that lower-SES students make greater achievement gains,
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on average, from living in affluent neighbourhoods, and incur greater losses from living
in disadvantaged areas, than do higher-SES students. This interaction effect might be
partly explained by the role of parents as moderators of context effects. For example,
higher-SES parents might be better able to divert negative neighbourhood effects or to
replace what is missing in their immediate surroundings by sending their children
to better schools further away, or providing them with extra learning support or
activities (Ellen and Turner, 1997). The degree to which high-SES and low-SES
students and families are orientated towards their neighbourhoods might also be
relevant. For example, if higher-SES families have less locally based social networks,
or are able to send their children to schools or extracurricular activities that might be
at a distance, it could be the case that they are less likely to be affected by their
local residential conditions. These interaction effects suggest that it is the achieve-
ment outcomes of low-income Dutch students which are the most susceptible to a
neighbourood effect.

In accordance with most of the European findings in this field, the estimated
neighbourhood effects found in our analysis were of a modest magnitude. Small differ-
ences in neighbourood conditions are not associated with sizable consequences for
achievement; however, larger differences, especially for certain subgroups, are associ-
ated with meaningful impacts. The importance of (even small) neighbourhood effects
and the relevancy of such effects for policy are topics that have been widely discussed
(see Dorling et al, 2001; Lupton, 2003). Oliver et al (2007, page 865) point out that the
practical importance of small neighbourhood effects `̀ may be far greater than their
apparent empirical magnitude, partly as a result of the uncertainty about the indepen-
dence of individual and neighbourhood factors''. Jackson and Mare (2007) also note
that although neighbourhood effects may be small, in some cases, conditions associ-
ated with the neighbourhood may be more easily changed than certain family (and
genetic) factors. The widespread prevalence of disadvantaged neighbourhoods may also
mean that the overall impact of these areas on youth education is large.

This paper has a number of limitations and ideas for future research. Although our
study has several strengthsöincluding the large and nationally representative dataset,
the high reliability of the outcome measure, and the test for differential neighbourhood
effectsöit does not address several of the important obstacles in identifying and
measuring (causal) neighbourhood effects. These challenges have been well documented
(see Dietz, 2002; Galster, 2008; Sastry et al, 2006) and apply to this study. Most
importantly, this includes the issue of endogeneity, specifically that related to `selection
bias'öthe fact that people are not sorted randomly into neighbourhoods. Because
individual factors, such as personal preferences, help to sort people into neighbour-
hoods, neighbourhood selection, and therefore neighbourhood conditions, should be
treated as endogenous. In our case, we cannot be sure that the associations between
neighbourhood conditions and youth achievement are the result of neighbourhood
factors, or of the differential selection of youth and their families into certain
neighbourhoods (Sampson et al, 2002).

The direction of bias resulting from endogenous sorting has been the subject of
debate; however, it cannot be determined with any certainty (Dietz, 2002; Duncan and
Raudenbush, 1999; Galster, 2008). Often cited as an example that would lead to an
overestimation of neighbourhood effects, is the case of parents who devote great effort
to the welfare of their children, seeing to it that they reside in a particularly `good'
neighbourhood with access to good schools and peer groups. Part of the apparent
statistical association between these children's outcomes and their neighbourhood
conditions may, in fact, be the result of the unmeasured parental characteristics that
led to the observed neighbourhood characteristics (Evans et al, 1992; Galster et al, 2007).

2432 B Sykes, H Kuyper



A scenario illustrating the underestimation of neighbourhood effects is one in which
parents who are `̀ well-equipped to resist the effects of bad neighbourhoods choose to
live in them to take advantage of the cheaper housing or perhaps shorter commuting
times'' (Duncan and Raudenbush, 1999, page 36). Young urban professional parents living
in less well-off neighbourhoods because of their proximity to the city center, affordable
homes, and perhaps potential for `revitalisation' may be a case in point. Here, unless
parental competence is accounted for in the model, estimated effects of disadvantaged
neighbourhood conditions on children's outcomes may be biased downwards.

Although a number of techniques exist to try to overcome endogeneity and selec-
tion bias, as several authors have noted, they have important limitations themselves
(eg introducing a new type of bias) and have had restricted general applicability thus
far (see Dietz, 2002; Galster, 2008; Sampson et al, 2002). Although we could not
employ any of these techniques in the current analysis, we plan to apply a differencing
approach at a later stage in our research, using measures of students' performance at
two different points in time. This should offer protection from selection bias (Galster,
2008); however, because of study retention rates, the sample will be smaller and less
representative than the current one.

We would also like to point out that the unmeasured characteristics that would
generate endogeneity in our study are those that sort people into neighbourhoods and
are associated with youths' school achievement. These are often thought to be parental
motivations, ambitions, and skills and behaviour related to children and their upbring-
ing (Evans et al, 1992; Galster et al 2007). Research suggests, however, that some
of these parenting characteristics may themselves be affected by the neighbourhood
environment. Several qualitative studies have shown that parents adapt their parenting
styles and employ different parenting strategies depending on features of their neighbour-
ood context (Furstenberg, 1993; Pinkster and Droogleever Fortuijn, 2008; Valentine,
1997). Such `adaptable' parenting factors could include how parents seek out and access
resources for their children (eg schools, play groups), how they react to social pressures
or collective norms in the neighbourhood, and how they monitor or restrict where and
with whom their children spend time (Jarrett, 1997; Valentine, 1997). While there is no
doubt that nonrandom factors help to sort families into neighbourhoods, it is also
likely that, after being sorted, families are still susceptible to effects from their local
environment (Oliver et al, 2007). These points do not ease or refute the problem
of endogeneity; rather, they highlight the complex interdependencies that are likely to
exist between people and their contexts, and the need for more substantive methods
and research which account for them (Bronfenbrenner, 1989; Cook et al, 2002; Ellen and
Turner, 1997).

Another potential limitation to our study is our operationalisation of youths'
neighbourhoods as their addresses in the first year of secondary school. In doing
this, we take a static view of youths' residential environments and do not consider
residential mobility or neighbourhood change. Other studies have, however, found
point-in-time measurements of neighbourhood characteristics to be useful proxies for
children's long-run neighbourhood experiences, because the vast majority of families,
if they move, move into a similar kind of neighbourhood (Jackson and Mare, 2007;
Kunz et al, 2003). We have also relied on readily available official data to describe
neighbourhood conditions. These are meant to serve as proxies for the processes that
underlie neighbourhood effects (eg collective efficacy and social capital), but which are
difficult to measure across neighbourhoods, particularly on a national scale (Sampson
et al, 2002). To the extent that these data serve as weak proxies, we may be under-
cutting or misestimating the role that neighbourhoods play (Brooks-Gunn et al, 1997).
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In conclusion, the results from this study give an indication, for the first time, of
the associations between neighbourhood conditions and youth educational achieve-
ment in the Netherlands. To better understand these associations, and the mechanisms
driving them, more research is needed which considers the relationships between
youth, neighbourhoods, schools, and families. As there is evidence that the impact of
the neighbourhood is variable, research should examine these relationships across
different groups of youth. In particular, a better understanding of the relationships
between family/parenting factors and the neighbourhood context, and a stronger
link between school and neighbourhood research, seems essential to understanding
the influence these contexts may have on youth outcomes. As Kauppinen (2008)
explains, neighbourhoods play a large part in selecting students into schools, and it is
in schools where some of the contextual effects occur. Research considering the ways
parents may mediate or moderate neighbourhood influences on their children also has
much to offer (Kohen et al, 2008; Pinderhughes et al, 2001; Pinkster and Droogleever
Fortuijn, 2008). An important question for future research is why some students appear
to be more or less susceptible to certain neighbourhood effects than others. Whether
family or schooling factors play a role in this is an important consideration.

Our results add to the evidence that, even in contexts with relatively strong social
welfare and educational policies, neighbourhood effects on youths' school outcomes
may be detected. The results suggest that research which measures average neighbour-
hood effects across all individuals may fail to account for the real extent of effects for
certain subgroups. Our study echoes the need for more research on the interconnec-
tions between individual and families and the multiple contexts which they inhabit.
Combining neighbourhood effects research with school and family effects research
is one of the ways we can further our understanding about the roles these contexts
play in shaping youths' educational outcomes.
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