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Abstract

This paper focuses on one of the outcomes arising from England’s choice based education system; the extent to which different types of pupils are sorted across schools. Pupil sorting will impact on attainment outcomes if peer group effects operate within schools. We consider three dimensions across which sorting may occur: ethnicity, income, and, for the first time using UK data, ability. We use a very large administrative dataset which contains linked histories of test scores for every pupil in England, as well as pupil level markers for ethnicity and low household income, and their home postcode (zip code). This, coupled with school postcode, enables us to match pupils to both their actual and their nearest school. We first establish that choice is both feasible for and exercised by the majority of pupils in England. We then characterise and describe ability sorting and relate it to feasibility of choice. We compare sorting across schools with sorting across neighbourhoods along the three dimensions, and then investigate the correlates of ability sorting at a local level. We establish that post-residential school choice is an important component of the overall schooling decision. We find a strong correlation between ability sorting and the feasibility of choice, and show that there is a difference in the school-neighbourhood sorting relationship between areas that operate under different student-to-school assignment rules. 

The impact of choice on educational outcomes: sorting by ability across English secondary schools

1 Introduction

The English education system has been choice based since 1988. This is a system of generalised but differential choice. Unlike some of the voucher schemes in the US and elsewhere, there is no targeting: every parent can at least express their choice of preferred school for their child. The extent to which parents may realise that choice, however, is differentially feasible. There are several reasons for this. First, geo-demographic features such as population density partly determine the number of schools in any one area, and hence the extent of choice. Second, if geographical distance is one criterion by which children are assigned to schools, parents have the incentive to move closer to a school perceived as good quality, thus raising demand for houses in the surrounding area. The resulting capitalisation of school quality into house prices may limit the extent to which less affluent parents can exercise choice for that school. Finally, both central and local government policy also impacts on the feasibility of individuals realising their preferred choice of school. There are currently centrally imposed constraints on the extent of entrance into and exit from the market, as well as on the potential for good schools to expand. In addition, under some local jurisdictions, there still exists a policy of overt selection by ability into schools, which places constraints over choice on parents of children of all abilities.

The focus of this paper is one of the outcomes of such a choice based system: the extent to which different types of pupil are sorted across schools. Sorting may in turn have an impact on pupil attainment outcomes if there are peer group effects operating within schools. The form that these peer group effects take will determine whether or not sorting has a beneficial impact and, if so, for which type(s) of pupil. We consider three dimensions across which sorting or segregation may occur: ethnicity, income and, for the first time using UK data, ability.

Of course, the student-school match that we observe is the end result of a number of related processes. We can think of these arising from three factors; demand, feasibility and an assignment rule. By demand, we mean parents’ demand for a good quality education for their child, which at least partially translates into the demand for a certain peer group and hence potentially a demand for segregation. The extent to which it is feasible to realise that demand is dependent on the degree of choice in the market, in turn largely dependent on population density. Finally, the rules by which children are assigned to schools vary across England. Under some local jurisdictions (“selective” local education authorities (LEAs)), children are explicitly sorted by ability at the end of primary schooling (age 11) into different secondary schools (age 11-16 or 11-18). In the majority of areas (“non-selective” LEAs), however, geographical distance from school is the prevalent assignment rule. We exploit the fact that both feasibility of choice and rules of assignment vary across England in order to characterise the current degree of sorting by ability, income and ethnicity across England’s secondary schools. 

We use a very large administrative data set to undertake our analysis. PLASC (the Pupil Level Annual School Census), recently released by the Department for Education and Skills (DfES), provides, for every pupil in England, complete linked histories of student test scores, as well as pupil level markers for ethnicity and low household income, and their home postcode (zip code). This, coupled with school postcode, enables us to match pupils to the actual school they attend and to calculate their nearest school. We first establish that choice of secondary school is both feasible for and exercised by the majority of pupils in England. We then characterise and describe ability sorting and relate it to the feasibility of choice in an area. Third, we consider sorting across three dimensions: ability, ethnicity and income, and the extent to which these dimensions are correlated. Fourth, we examine sorting across neighbourhoods on the same dimensions as sorting across schools, so providing a picture of the extent of sorting in the home as well as the school environment in England. We then compare the levels of sorting across schools to the levels of residential sorting across neighbourhoods, in order to see to what extent the two are correlated in each of the three dimensions. Finally, we examine the extent to which sorting by ability at LEA level is correlated with (i) feasibility of choice; (ii) assignment rules; (iii) local area population characteristics; (iv) income.

We show that over half of pupils in England aged 11 and over do not attend the school they live closest to. This is strong evidence that post-residential school choice is a very important component of the overall schooling decision. We find differences in the ways pupils are assigned to schools across England, and show that these differences depend both on the extent of choice and the prevailing assignment rule. In particular, we find a strong correlation between ability sorting and the feasibility of choice, and that there is a difference in the school-neighbourhood sorting relationship between selective and non-selective areas.

The rest of the paper is structured as follows. Section 2 relates our analysis to the relevant literature [to follow], and Section 3 discusses the structure of, and incentives created by, the English education market. Section 4 details our dataset and Section 5 presents our results. Section 6 provides a brief conclusion.

2 Previous Literature

Literature Review

The economics literature on choice in education covers a broad range of methodologies, ranging from largely descriptive empirical work through theoretical analysis and computable general equilibrium models. The collection edited by Hoxby (2003a) provides an excellent selection and overview of this research. 

One of the central questions in this field is the impact of “choice” on educational outcomes, principally test scores. Choice, at least in the US context, often means the role of educational vouchers to allow particular groups to attend different schools. Petersen, Howell, Wolf and Campbell (2003) provide evidence on this question using data from experiments with randomised assignment of vouchers, and an overview is provided in Hoxby (2003c). Other surveys are in Ladd (2002), and Neal (2002). For the UK, Bradley, Crouchley, Millington and Taylor (2000) and Bradley and Taylor (2002) use cross-sectional variation in the extent of school choice to explore the role of the quasi-market in education operating since the reforms of 1988 (we describe the English system of choice in the next section). As Hoxby (2003b) makes clear, there are two main forces operating to determine the outcome of increased choice. These are the competitive force working to increase effectiveness and productivity in schools, and the action of peer effects alongside differences in the allocation of students to schools. It is this latter issue that we focus on in this paper.

Hoxby (2003b) notes that the “most complicated effects of school choice are on student sorting – how students will allocate themselves among schools when allowed to choose schools more freely” (p. 6). Comprehensive answers require computable general equilibrium (CGE) models, estimates of structural parameters of demand and production functions, and a detailed characterisation of student sorting (pp. 6, 7). We aim to provide the last of these in this paper, using data for school students in England
. Nechyba has a set of papers using simulated general equilibrium models of the choice process (for example, Nechyba, 1999, 2003a, 2003b) and also a summary of the work on income and ability sorting in Nechyba (2004). In the last of these, he discusses three different channels of sorting – decentralised sorting based on choice of residence, sorting out of the state system altogether into private schools, and centralised sorting (tracking) within the public school system. Much of the work focuses on the first two of these. A number of results come out of this work, perhaps the most important being the relationship between school finance, the degree and nature of choice, and spatial residential segregation by income and ability. For example, in Nechyba (2003b), it is established that a pure public schooling system leads to more spatial segregation than a private system. In Nechyba (2003a) the role of private schools is examined further through simulations of different voucher systems within the model. In the presence of private schools, “residential segregation patterns within heterogeneous public school systems are then predicted to be quite different from school segregation patterns, with private school markets fostering reduced residential segregation by income and peer quality but increased  school segregation along these same dimensions” (Nechyba, 2004, p. 24 [italics in original]). The relationship between vouchers and sorting depends on the voucher system design. Universal vouchers have an ambiguous relationship depending on the value of the voucher; targeted vouchers can decrease sorting. Similarly, Epple and co-authors have a set of papers looking at the Tiebout sorting, formation of jurisdictions and sorting. Epple and Romano (2003) model three different student assignment regimes: neighbourhood schooling (a strict residence requirement for admission), school choice with no choice costs, and multi-jurisdictions Tiebout sorting. They argue that it is the residence requirement that is fundamental to sorting rather than the single or multi-jurisdictions. Again, the differential sorting between schools and neighbourhoods is apparent. 

Evidence from the US on sorting typically uses school- and district-level data. One important issue is that in the US, any dimension of school segregation is closely tied up with racial/ethnic segregation, and the pure effects of choice on sorting are difficult to disentangle. Clotfelter (1998) argues that (district) choice influences sorting, but Hoxby (2000) disagrees. Her focus is chiefly on controlling for the potentially confounding effect of sorting when trying to isolate the competitive effect of the degree of choice on productivity. She shows that the effect of the degree of choice on outcomes is largely unaffected by the inclusion or exclusion of measures of student heterogeneity across districts. On the other hand, the more schools that there are in a metro area, the greater the ethnic segregation. She concludes that student sorting is more relevant across schools within districts than across districts. 

Close in spirit to the present paper is the work of Söderström and Uusitalo (2004), using student level data from Sweden. They compare student sorting along a number of dimensions before and after a significant reform to the school admission process in Stockholm. This reform switched from a predominantly residence-based admissions system to an explicitly ability-based system. By comparing with a neighbouring area they are able to run a difference-in-difference analysis on the impact of the reform on sorting. They find a significant increase in ability sorting in schools, but no change in residential sorting. They find the same result for ethnic and income sorting. 

Thus while it is clear that the availability of choice and the degree of sorting are potentially important factors in school markets, there is not a great deal of evidence to complement the theoretical and CGE modelling. 

3 Modelling framework

The structure of the English education market

The English education system has been choice based since the Education Reform Act of 1988, which introduced a ‘quasi-market’ in education (Glennerster 1991). This system replaced the previous allocation of children to schools primarily on the basis of residence and the allocation of central government funding to schools by local education authorities (LEAs)
. The ‘quasi-market’ had the following key features:

· Open enrolment: parents were given the right to choose the school they wanted their child to go to, though parents generally have to choose a school within the LEA in which they live. 

· Overlapping catchment areas around schools, where catchment areas were based on geographical distance from the school.

· Both funding and management of schools was devolved to a more local level.

· Schools were funded on the basis of the number of pupils enrolled.

· Funding remained provided by central government, funded out of central government taxation.

These features remain to the present date. The intention was that per capita funding and parental choice would bring about competition between schools for pupils, which would raise educational outcomes (Glennerster 1991). The quasi-market system differs from Tiebout choice in that it is not a system of local taxation and so not one of local determination of school funding or quality. Funding is raised by central government taxation and allocated to LEAs on the basis of pupil numbers, using a needs-based per capita funding formula (primarily based on the socio-economic status of people living in the area). LEAs then pass this funding onto schools, with each school’s budget again largely based on pupil numbers. There is central government control of the curriculum, a national set of exams (detailed more below), and the way in which the ‘quasi-market’ can operate is driven by central government policy. 

Parental choice of school in this market is informed by two types of performance measure. The first type are reports made on each school by a government agency (Ofsted) that makes in-depth site visits to each school at least once every six years. Inspections must assess and report on four aspects of school performance: the educational standards achieved; the quality of education provided; the quality of leadership and management; and the spiritual, moral, social and cultural development of pupils (Ofsted 2003). The second type of performance measure, which are more widely disseminated and more heavily quoted than Ofstead reports, are the summary statistics on each school’s performance, published annually in what are known as the school ‘league tables’. A range of indicators is published for each school in England at both primary (children aged 5-11) and secondary (children aged 11-18) school level. The league tables report the results of exams taken by all pupils at the end of each Key Stage of the national curriculum; at ages 7, 11 (taken in primary school), 14 and 16 (taken in secondary school). These tests are known respectively as Key Stage 1 (KS1) to Key Stage 4 (KS4) exams
. Until 2002 the league tables were based only on raw output, and presented mean scores at school level. More recently, the league tables contain value added information (see Wilson (2004) for further details on the calculation of the value added performance measures). For secondary schools (the focus in the present paper) the primary focus of both schools and parents has been the raw output indicator of the proportion of children gaining 5 or more KS4 passes at grades A*-C
. 

Under the assumption that parents are, at least in part, interested in the educational attainment of their children, these quasi-market arrangements mean that schools face an implicit financial incentive to perform well in terms of academic performance, relative to their competitors. Their competitors are the other schools in the local area (as schools compete in locally based markets). There are, however, certain limits to the ability of parents to choose. First, there are capacity constraints on the size of schools. Second, there is limited exit of schools, as politically it is very difficult to close a school. This means that there is excess demand for good schools and excess supply of places at poor schools. One centrally imposed constraint is the surplus places rule, which essentially means that a school can’t expand if another in the area has spare capacity. So parents make their choice of preferred school for their child, but not all parents are able to realise that choice. 

The incentives for school selection in the quasi-market system

We first consider whether the structure of the market gives incentives for schools to attract more able pupils and second, consider the ways they may do this. Each pupil enrolled at a school brings additional finance. In general, the direct financial gain from attracting more able pupils is no different to that from attracting less able pupils
. However, there are indirect gains from attracting more able pupils. First, career concerns of head teachers mean that they will want to be associated with ‘succesful’ schools. The emphasis put on exam performance by central government means that ‘success’ is largely (though not totally defined) in terms of exam performance and so is partly dependent on the ability of the children in the school. Second, to the extent that school production is complementary to parental production of child outcomes, motivated parents will choose schools on the basis of results. The inputs of these motivated parents will mean that their children should be easier to teach and to get to a given level of exam performance than children with less motivated parents. Third, to the extent that peer group effects operate in schools, schools with a high proportion of able children are ones in which less teacher input is required to achieve a given level of exam performance.

In what ways may schools try to attract more able pupils? Parental choice is informed by the school league tables, so one key way to attract more able pupils is to increase performance as measured by the published indicators (Wilson et al 2004). As noted above, the key performance indicator has to date been the proportion of children who achieve a given level of performance in the KS4 exams (at least 5 passes at grades A*-C). Such raw outcomes can be increased in a number of (non mutually exclusive) ways. First, schools may put more effort into producing value added: for a given intake of pupils they may either increase effort and/or redirect effort such that average performance is increased. The first of these responses underpins the idea that competition for pupils will increase school productivity, but there is also considerable anectodal evidence of the second response (Wilson et al 2004). Such redirection of effort may not be a response intended or desired by advocates of choice, as redirection of resources in the English system may not increase the performance of all pupils. Given that approximately 50 percent of pupils currently achieve at least 5 A*-C passes at KS4, both those at the bottom of the distribution (who won’t achieve this target) and those at the top (who would achieve this target easily) may lose out to those around the median. 

Second, schools may seek to improve their league table performance by altering the mix of pupils entering the school. To the extent that exam performance at KS2 (assessed prior to entry into secondary school) is correlated with ability and with performance at KS4, attracting more able pupils will mean schools can increase measured performance without increasing effort. This will be reinforced if there are positive peer group effects. Further, if entry scores are correlated with socioeconomic status, schools with a higher proportion of children with high entry scores will attract more motivated parents and so easier to teach pupils. And given that schools also operate in the market for teachers, easier to teach/more motivated pupils may also help them attract better teachers for a given expenditure.

For parents faced with this system, one choice is to move close to popular schools, i.e. to make residential choices such that their children live in the catchment areas of popular schools. More affluent parents move to be close to better schools, raising demand and so the price of residential property in that area (of course, this was also a choice strategy for the more affluent prior to the introduction of the quasi-market). There is evidence from house price data that such residential segregation occurs, even at primary school level (Gibbons and Machin 2003). Once residential choices have been made, parents are additionally able to choose between alternative schools in the local area. If all parents were happy to send their children to one school, and if there were no capacity constraints, then the only choice would be that of parents. However, the capacity constraints mean that schools can choose amongst children who live in a given location. Thus, in addition to parental choice, there is both the scope (due to capacity constraints) and the incentive for popular or over-subscribed schools to choose their intake. 

The effect of choice on segregation 

The impact of choice will be to increase segregation by ability across schools. Good schools – at least as measured by the particular form of performance indicator employed – will attract better pupils, with the less able becoming concentrated in poor schools. It is the joint outcome of both the demand and supply side that we observe in our analysis. Further, the incentive for selection by schools should be stronger in more competitive markets. Where there is no or little competition between schools then schools have less incentive to select more able pupils, since parents have no alternative location to send their child to. Where there is more choice of schools the incentive of a school to select increases
. Selection on the supply side and post-residential choice on the demand side of the quasi-market will increase segregation across schools relative to any residential segregation by ability. In sum, we would expect to see more sorting by ability of pupils in more competitive areas, given the incentives created by the choice-based system and the particular performance measures employed.

4. Data

For this analysis we use the Pupil Level Annual School Census (PLASC) dataset, a key administrative dataset recently released by the Department for Education and Skills (DfES). PLASC covers all pupils in both primary and secondary schools in England and Wales, and has approximately half a million pupils in each cohort. It provides complete linked histories of student outcomes plus some individual characteristics, as well as a range of school characteristics. For each pupil who took Key Stage 4 exams in 2002 (at age 16), we match their exam results to the scores they attained in their Key Stage 2 (KS2) and KS3 exams, taken at the ages of 11 and 14 respectively. The pupil level characteristics include gender and within-year age, plus, for the first time, individual markers for ethnicity, eligibility for free school meals (FSM) (an indicator of low household income)
 and special educational needs. Finally, and crucially for our analysis, we have the home postcode of every pupil in the dataset. Using the All Fields Postcode Directory (AFPD) we are able to link pupils to their wards of residence, which enables us to match in additional local area data. This includes an index of multiple deprivation (IMD) available at ward level
. The components of this index are subindices relating to income; employment; health; education; housing; and geographical access to services. We also use ward level information when constructing the residential-based measures of segregation detailed below.

In this analysis we focus on state maintained secondary schools in England, which pupils attend between the ages of 11 and 16 or 18. We omit independent (fee-paying)
 and special schools, as well as other academic centres such as hospital schools and detention centres from our dataset. For each school, PLASC contains information on school performance, as published in the school league tables, as well as a range of other characteristics, including: school size, age range, religious denomination, funding status, gender mix and admissions policy. In addition, we have the positional co-ordinates for each school, which enables us to map each school’s exact location using Geographic Information Systems (GIS) software. By overlaying this with a precise road network, we are able to construct bespoke measures of spatial competition between schools based on drive-time zones (DTZs). In this paper we construct a 10-minute DTZ around every secondary school in England and count the number of schools within this area: this number of ‘nearby’ schools is our measure of the extent of choice in a local market.

As mentioned above, there are essentially two types of admission policy in the English secondary education sector. A few local education authorities (LEAs) have retained a system in which children are explicitly allocated to schools on the basis of ability: to grammar schools (for the more able) and secondary moderns (for the less able). The majority of LEAs run a system of non-selection on the basis of ability, in which pupils of all abilities attend what are known as comprehensive schools. In selective LEAs, therefore, location is not a key part of the student assignment mechanism, unlike in non-selective LEAs, in which distance from the school is an important admission criterion. Given that overt selection by ability will have an impact on the sorting of pupils of different types across schools, part of our analysis focuses just on non-selective LEAs. We define a selective LEA as one in which more than 10% of pupils attend a grammar school.

As part of our analysis, we characterize student sorting across three different dimensions: ability, ethnicity and disadvantage. Segregation is a characteristic of an aggregate of units. We take the LEA as the aggregate, and measure segregation across both schools and electoral wards (neighbourhoods) within an LEA. We then replicate some of this analysis at DTZ level. We take the neighbourhood basis for segregation as approximating where people want to live and compare that with the outcome of their school choice conditional on where they live. In US terms, these are like inter- and intra-district choice respectively. 

We use the dissimilarity index, D, as our measure of segregation. This is the most widely used segregation index, following the foundational work of Duncan and Duncan (1955). Massey and Denton (1988) provide an extensive discussion and evaluation of different measures of segregation. The dissimilarity index is based on the idea of segregation as unevenness of the distribution of different types of students across units within the aggregate area. The more uneven the spread, the higher the degree of segregation. D ranges from 0 to 1, and can be interpreted as the fraction of students in the aggregate area that would need to move in order for there to be an even distribution of groups across units (schools or wards) in the area. Cutler, Glaeser and Vidgor (1999) quote Massey and Denton (1993) suggesting that values of 0 – 0.3 are considered to be low, 0.3 – 0.6 moderate, and 0.6 and above high.

5 Results

We first establish that choice is feasible and exercised. Second, we characterise ability sorting in some detail and relate the degree of ability sorting to the feasibility of choice in an area. Third, we consider different dimensions of school sorting - ability, poverty, and ethnicity – and the correlates between these dimensions. Fourth, we use the fact that we are able to locate students in neighbourhoods to first, characterise the extent of neighbourhood sorting and second, contrast sorting in neighbourhoods with sorting in schools. This gives us some indication of the relationship between post-residential choice and school sorting. Finally, we examine the correlates of ability sorting in more detail, examining the relationship between a set of market (LEA) characteristics and the extent of sorting.

a) Feasibility and Exercise of Choice

We first establish that choice between different schools is feasible for most students in England. Choice can be exercised in two ways: in the dual choice of residential location and school, and in the choice of school given residence. The former will depend on the nature and location of jobs (among other things). Here we take the labour and housing markets as given and focus on the second. We ask the question, do parents (or children) have a choice of school and do schools have potential children to choose between?

For each secondary school, we count the number of schools that are within a short travel time of that school. For this, we use the ten minute drive-time zone (DTZ) discussed above. Table 1 shows the distribution of the number of nearby schools for the whole country and split by area type, London, non-London Urban, and Rural areas. The results show that, on average, secondary schools in England have more than 6 schools within ten minutes drive of themselves. The modal category is between 1 and 5 schools and 14% have no close alternatives. The pattern across the three area types is as expected: in the densest area, London, the mean is 17, falling to 7 in non-London urban, and just over 1 in rural areas. Note that nearly half of schools in rural areas have no alternatives within ten minutes
. 

Of course, the feasibility of choice does not mean that it is taken up. We can use the geographic information in the dataset to address this directly. For each student, we determine the nearest school to their home address
, and thus define whether they attend their nearest school.  We present the mean proportion attending their nearest school and by different sub-areas. Table 2 shows that overall some 45% of children attend their nearest school. Thus just over half are “exercising choice” in the sense of not going to the closest school, given their place of residence. This is a striking finding and suggests that post-residential school choice is a very important component of the overall schooling decision. Again, the breakdown by area types is as expected: the proportion attending the nearest school is lowest in denser environments. Splitting the sample into selective and non-selective LEAs, in the latter more pupils go to their closest school. Since location is not a key part of the student assignment mechanism in selective LEAs this is not surprising. 

This section has established that for most pupils in England there is a substantial degree of realistic choice of school available, even once a place of residence has been chosen. Furthermore, this choice is exercised to a high degree – less than half of students attend their default school. We now proceed to characterise the nature of the sorting produced by this school system.

b) Characterisation of Ability Sorting

Ability sorting is key to the nature and impact of peer group effects and hence to one of the main issues in the analysis of segregation. We therefore focus on this in detail, and discuss other dimensions of segregation later. This is also facilitated by the fact that we can consider the whole ability distribution.

We focus on ability measured by the Key Stage 2 (KS2) test score, which is taken at age 11 just before students enter secondary schools. Sorting or segregation is a characteristic of an aggregate. We work mostly with the LEA as the aggregate, though we do replicate some of the analysis at the DTZ level. The LEA is the relevant political unit and has some spatial meaning and coherence. However, some of them cover large areas and so may not form meaningful commuting areas, so we also look at ten minute DTZs (though this may be rather too small as a measure of a parental commuting distance, particularly in rural areas).

The results are presented graphically in the form of quantile profiles. We take the 10th, 25th, 50th, 75th and 90th percentiles of the KS2 distribution in each school in an LEA. These are then graphed out, connecting the quantiles. Consider the top left panel of Figure 1, for Islington, a small LEA in London. Each vertical slice through the graph shows the distribution of KS2 scores for a school. All the schools in the LEA are portrayed, the schools ranked by mean KS2. Because the KS2 scores can take only a small number of values, the lines contain long flat segments. Using KS4 scores with much more variation produces the same patterns but with a greater degree of continuity. 

The patterns are interpreted as follows. A flat set of quantile lines (as in Islington) shows very little ability sorting, as all schools have more or less the same intake ability distribution. By contrast, a set of upward sloping lines indicates a high level of intake stratification, and the more steeply sloping the lines the greater the degree of stratification. An advantage of this graphical approach is that it allows the whole distribution to be considered, and differential sorting at the top or bottom of the intake ability distribution to be revealed.

Figure 1 presents the quantile graphs for a selection of LEAs, chosen on the basis of degree of location/urbanisation, and selection policy
. As noted, there appears to be very little ability sorting in Islington, a small (in terms of area), highly urban LEA with no overt selection policy. In Islington, the highest (mean) intake (KS2 score) school has essentially the same ability distribution as the lowest. This is not just a feature of London. The final panel of Figure 1 is for Oxfordshire (which also is not selective). Here there is a little more stratification, but still the highest intake and the lowest intake school are not that different in terms of the ability distribution within the school. The situation in Barnet, a London LEA with some selective schools, is different. Whilst the bulk of schools in the middle are similar, there is a group at the top and a group at the bottom with very different intakes. In the top (highest mean intake) three schools, the 10th percentile of their ability is commensurate with the 90th percentile of bottom schools. The top two schools receive no or few students below 29 KS2 points, while the lowest four schools take very few above that score. Barnet has a small number of selective schools and their impact on the pattern is clear. 

The patterns in the two very large metro areas of Birmingham and Manchester are rather different. Both exhibit gently upward sloping lines, but in the case of Manchester, these are generally smooth, showing a relatively continuous pattern of stratification. In Birmingham it is clear that there is a set of elite “academies” with very little intake of students below 25 points. These are Birmingham’s selective schools. Manchester has no selective schools. The figures for Trafford, Buckinghamshire and Kent, all of which have selective schools within the LEA, show very strongly the impact of selective schools. There is a clear dichotomisation of the distribution in each of these LEAs. It is interesting that the difference in the distributions is much greater at the bottom of the ability distribution than at the top. The high intake schools do have more high ability students, but the main distinction is that they take in no low ability students. 

Finally, Figure 2 repeats the analysis for a different spatial aggregation of schools – a ten minute DTZ. For each of the LEAs in Figure 1, we have chosen one school and plotted its KS2 distribution plus those of all other schools located within its DTZ. Again, schools are ranked on mean KS2. While the details of the picture are different, the qualitative results are the same. For example, in Islington there are far more schools reachable from within Islington than in Islington LEA itself, and there is consequently somewhat more stratification apparent. But the difference between Birmingham and Manchester remains, as does the lack of sorting in Oxfordshire. We conclude that use of the LEA as the aggregate areal unit is not grossly distorting the picture.  

We can characterise the relationship between the degree of ability sorting and the feasibility of choice. We derive a summary statistic of the degree of sorting by regressing each pupil’s KS2 score on the school mean KS2.  We take the R2 as the measure of sorting
. Very low sorting means that an individual pupil’s score is uncorrelated with the school mean, implying a low R2. High sorting implies high correlation of individual and school score and so a high R2. We run the regression separately for each LEA to produce an LEA-level measure of sorting. 

We are interested in how this correlates with the feasibility of choice. Table 3 simply regresses this R2 measure against the average number of schools that are reachable from a school in the LEA in a ten-minute drive, averaged over the LEA. The results are mildly supportive of a positive relationship in non-selective LEAs: more schools within a DTZ mean more sorting by ability. We return to this issue below.

c) Characterisation of Multi-dimensional Sorting

We now consider different dimensions of student sorting. In particular, we are interested in how these are related. We measure segregation on dimensions of student poverty or disadvantage (entitlement to free school meals, FSM), of ethnic group, and of ability. To allow us to straightforwardly compare these, we create two dichotomous measures of ability: high ability (a student having a KS2 score above the 80th percentile), and low ability (a KS2 score below the 20th percentile). National level indices of segregation make little sense in this context, so we calculate the indices for each LEA separately, and then look at the distribution across LEAs, weighting by the LEA student population. Each measure is calculated for each LEA and the distribution refers to the distribution over LEAs, so the 75th percentile is to be interpreted as giving the value of the dissimilarity index, D, above which 25% of LEAs are to be found. Table 4 shows the means and some details of the distribution of the segregation measures.

The levels of ability and poverty segregation are generally not high. Three quarters of LEAs have ability and poverty segregation measures of 0.32 or below. Even at the extremes, segregation is not very high. The situation is very different for ethnic segregation, with high average values and very high values in some LEAs (see Burgess and Wilson (2003) for a more detailed analysis of ethnic segregation in England’s schools). 

Table 5 shows the summary correlation across LEAs of segregation on these different dimensions. Unsurprisingly, areas with relatively high segregation of low ability pupils also tend to have high segregation of high ability pupils. Given the link between low KS2 scores and family poverty (FSM), the correlation of segregation on these two dimensions is also as expected. The simple unconditional correlations between ethnic segregation and ability segregation are negative. This may be related to the fact that the populations of Black and South Asian ethnic origin groups are spread very unevenly across the country (Burgess and Wilson 2003). 

Figure 3 presents a more detailed view. It cross-plots the segregation measures for FSM and high ability; FSM and low ability; and low and high ability. Each point on each graph represents an LEA. The Figure shows only the non-selective LEAs and we have marked the 45º line on each panel. Whilst each panel does show a positive relationship, there is also clearly a lot of variation, particularly between poverty (FSM) and high ability segregation. Taking the set of LEAs with relatively low FSM segregation (0.2), there is a wide range of high ability sorting – from just over 0.1 to 0.33. Similarly, at higher FSM sorting (0.4), high ability sorting ranges from 0.15 to 0.4. The relationship between low ability segregation and FSM segregation is rather closer. The last panel shows that LEAs with high ability segregation also have low ability segregation, as might be expected as the distribution of ability is similar across all LEAs.

One of the powerful aspects of our dataset is the ability to place students in their neighbourhood context. We can use the postcode data to assign each student to a ward (an electoral unit of around 5000 people on average, including approximately 600 10-17 year olds) within an LEA. This means that we can compare the spatial patterns of students in two different but related domains, their home and their school.  Having located students in wards, we can analyse the distribution of ability (and other characteristics) across space. As far as we know, this is only possible using our dataset, and has not been examined before. This allows us to compute measures of sorting of students in the neighbourhoods where they (choose to) live as well as the schools they choose to attend. This means we can document the relationship of spatial patterns of residence under different student-school matching rules. 

We compute the degree of segregation across wards within LEAs along the same dimensions as above. Analogously to Figure 3, Figure 4 cross-plots the segregation measures on this neighbourhood-basis for FSM and high ability; FSM and low ability; and low and high ability. (In the next sub-section we directly compare school and neighbourhood segregation for each of these dimensions.)  Figure 4 shows similar patterns to Figure 3: a close relationship between poverty segregation and low ability segregation, but a much more diffuse relationship with high ability segregation. Again, this is based on non-selective LEAs only.

d) Post-residential Choice and Sorting

We take the neighbourhood basis for segregation as approximating where people want to live. In US terms this is like inter-district choice (although within an LEA there will be no difference in local tax rates by neighbourhood). We compare that with the outcome of their school choice conditional on where they live; this can be thought of as intra-district choice.

Figure 5 graphs the school-based segregation measure (vertical axis) against the neighbourhood-based measure (horizontal axis). This gives us a picture of the impact of post-residential choice on the degree of sorting. These are for non-selective LEAs only. The first two panels examine high and low ability segregation, the third income (FSM) segregation and the last two ethnicity segregation. Focussing on the ability segregation results, it is striking that there is not a very close relationship between segregation in schools and segregation in neighbourhoods. The 45o line shows that these non-selective LEAs split about evenly into those in which the student-school matching increases the segregation of high ability students, and those in which it attenuates it. There are, however, some LEAs where the school-based segregation is considerably higher than segregation at the neighbourhood level. We take this as evidence of post-residential segregation. The same pattern is observed for low ability student segregation and for income (FSM) segregation. In contrast, the last two panels show a closer relationship between neighbourhood and school segregation by ethnicity. 

In Figure 6 we consider explicitly the impact of ability selection in the selective LEAs. The top panel shows all LEAs, the middle panel non-selective and the lower panel selective LEAs. As expected, it is clear that the selective LEAs exhibit very high levels of high-ability segregation in schools. But it is also clear that they do not, in general, have very high levels of neighbourhood segregation of ability. This illustrates the divorce of residence choice from school choice that arises in ability-selective areas. 

This leads on to an analysis of the degree of choice and the concentration or dilution of residential segregation by the school matching process. It is clear that one cannot take residence as exogenous and think about school choice conditional on that. But it is also clear from our results above that post-residence school choice is a substantial part of the overall school choice process. It is worthwhile characterising the (partial equilibrium) nature of this process whilst being aware that the degree of school and neighbourhood segregation may be a factor in initial housing choice. 

We take the ratio of the school-based segregation index to the neighbourhood-based segregation index as an indicator of this process. In Table 6 we regress this on our measure of school choice, the average number of schools that are reachable in a ten-minute drive from a school in the LEA, averaged over the LEA. We repeat this for all the dimensions of segregation considered, and separately for all LEAs and just non-selective LEAs. We find a strong positive correlation between the extent of choice and the extent of school segregation, controlling for residential segregation. We find this for all dimensions of segregation. The correlation is statistically significant in all the analyses and stronger among non-selective LEAs. In other words, in areas in which there are a bigger number of schools to choose between, schools segregation is high relative to neighbourhood segregation. Quantitatively the effect is significant as well: a one standard deviation difference in the choice measure of 6.7 schools adds 0.13 to the high ability segregation measure, 0.17 to low ability segregation, and 0.23 to poverty segregation, relative to standard deviations of 0.175, 0.18 and 0.20 respectively. 

This suggests that the feasibility of school choice is strongly correlated with the differential degree of ability, poverty and ethnic sorting in schools arising from the school-student matching process.

e) Correlates of Sorting

Finally, we examine the correlates of ability sorting at LEA level. We take a set of LEA characteristics and examine their relationship with the R2 measure of ability sorting introduced above. The principal characteristic of an LEA against which to compare school ability segregation is the segregation of households in neighbourhoods. To measure this we use the ward-level Index of Multiple Deprivation (IMD), based on government administrative data and described above, and calculate the LEA mean. For our measure of spatial income dispersion, we use the LEA level standard deviation of this. As we have seen above, school-based sorting is correlated with neighbourhood based sorting, but not perfectly. So we expect this variable to be strongly correlated with ability sorting in schools. The remaining variables we examine can be categorised as follows:

1) Feasibility of choice. To measure this we use population density, the percentage of rural wards in the LEA, the pseudo-radius of the LEA
, and the LEA mean of the number of nearby schools per school. We expect greater feasibility of choice to increase sorting. In fact, these variables are highly correlated amongst themselves, so we present results separately using each one in turn.

2) Population characteristics. We use the proportion of the population under 16 years of age, the percentage of students who are black, and the percentage with South Asian ethnic origin. The first of these might be expected to work through its influence on the intensity of the house price gradient around schools. If only a small proportion of the population are interested in school outcomes, then the relative demand for residences near the best schools will not be so high and hence sorting should be lower. The ethnic mix variables may matter because of their impact on ethnic segregation, correlated with ability segregation as shown above. The percentage black may also matter since these students on average perform worse at school than other groups (South Asians as a group do not); thus this variable is to some degree also measuring mean LEA pupil ability. 

3) Economic characteristics. We use the mean deprivation of the area as described above, and a measure of work-based commuting. The latter is derived as follows: we take the absolute difference between the number of people working in each ward and the number of people living there. This is averaged over wards to LEA level. This is meant to capture the degree to which long commutes are required by the spatial allocation of jobs and housing, though it is clearly a very imprecise measure of this. We would expect richer areas to have a greater demand for education quality, which might translate into greater demand for ‘good’ peer groups and hence higher sorting. We would expect areas with already high job commuting requirements to have less capacity to also support long school commutes. Hence we would expect less post-residential choice and less sorting.

4) School characteristics. We use mean school size, a dummy for no single sex schools, and the proportion of pupils enrolled at independent (private) schools in the LEA. Clearly, smaller schools facilitate greater ability sorting. Similarly, given the gender difference in school test scores that exist in England, gender segregation will add to ability sorting
. The impact of the availability of private schools on the sorting of students going to state schools is not straightforward (Epple and Romano 1998; Epple, Figlio and Romano 2004) and so we have no priors on this.

We first run regressions on non-selective LEAs only, and then consider the differences between these and selective LEAs. Table 7 presents a set of regressions of the ability sorting R2 measure on the set of LEA characteristics. The first four columns use, in turn, each of the measures of choice feasibility introduced above; the fifth column is weighted by LEA student populations. 

The results show the expected important role of the neighbourhood segregation of households. This is strongly significant and has a positive coefficient in all specifications. All of the choice feasibility measures indicate that the easier is choice, the greater is the degree of sorting, though not all reach significance at standard levels, but the numbers of observations are low. The best determined is the percentage of rural wards, which has a negative effect, indicating that the less choice there is, the less ability sorting. The coefficient on school age children in the population switches sign between columns and is never significant, but in the final (preferred) column is positive, as expected, and has a p-value of 0.28. The percentage of black students is strongly positive, the percentage of South Asian ethnic origin students insignificantly negative. Interpretation of these is muddied by their correlation with ability levels. 

The importance of the mean deprivation score is also clear. Rich areas experience higher degrees of ability sorting. The commuting measure is negative as expected, but very imprecisely determined and insignificant. 

Turning to school characteristics, larger schools do appear to reduce sorting, though the effect is not statistically significant. The presence of single sex schools raises ability sorting. The proportion of students in an LEA who attend private schools has an insignificantly negative correlation with ability sorting in the state. Note that conditional on the inclusion of all these variables, a London dummy (not shown) is insignificant.  

Overall, the regressions explain about half of the variance in ability sorting across non-selective LEAs. Sorting is higher in rich areas; higher in small, dense, urban areas with a greater choice of schools; higher in areas with high spatial income segregation of neighbourhoods; higher in areas with significant numbers of black students, and possibly higher in areas with small schools and some single-sex schools. In terms of quantitative significance, and using column 5, a one standard deviation change in these has the following effects on ability sorting (which has a mean of 0.09 and a standard deviation of 0.041).

	Variable
	Effect on sorting (% of 1 SD)

	Mean deprivation
	0.037
(90.0%)

	Spatial variance of deprivation
	0.031
(75.6%)

	% rural wards within an LEA
	0.017
(41.5%)

	Percent black pupils
	0.012
(29.3%)


The largest impact is of the deprivation measures, indicating that socio-economic characteristics of an LEA affect post-residential sorting most strongly of all the measures examined here. However, in addition, the measure of feasibility of choice has an impact of just over 40% of an s.d. of sorting. 

Finally, in Table 8, we consider the differences between selective and non-selective LEAs. This uses rural ward as a measure of choice feasibility and adds four new variables to the regression which is run on all LEAs (there are too few selective LEAs to run a separate regression on them alone). Two of these four variables measure the importance of selection (by adding in the proportion of students subject to selection) and the second two allow for interactions between the presence of selective schools and the measures of mean deprivation and its spatial distribution. The final column repeats the analysis weighted by pupil numbers.

Unsurprisingly, given the data presented so far, the results show that the more selection there is, the greater the extent of sorting by ability. Given this, we wish to know whether the income of the area determines selection differently in selective and non-selective LEAS. Taking the mean LEA deprivation variable first, the interaction term is equal in magnitude and of opposite sign. That is, among selective LEAs, there is no correlation of LEA income and LEA ability sorting. Second, the interaction term on the spatial variance of deprivation variable also completely offsets the main coefficient – among selective LEAs, there is no correlation of spatial income dispersion with LEA ability sorting
. This is quite striking. 

If we go beyond our statistical results and interpret the deprivation variable as proxying demand for segregated peer groups, this is absent in selective LEAs. This, and the result for income dispersion, suggest that the relationship between school-based ability sorting and income segregation in neighbourhoods is very different depending on the school-student matching process. Where the matching process is based on explicit ability selection there is a much weaker location between income and the dispersion of income at LEA level. Note that we are not interpreting these regressions as causal, as both school ability sorting and income neighbourhood sorting are jointly determined. But we do show different correlational patterns. What they show is that if students are assigned to schools on the basis of an ability measure, then residence near the desirable schools is no longer crucial and households can choose where to live on other grounds. This appears to produce lower neighbourhood income sorting in selective LEAs.

6 Conclusion

This paper has exploited a large administrative data set for England to examine the effects of choice on sorting of pupils across schools for 11-18 year olds. England has a system of generalised but differential choice. Parents have some choice of school, but this choice is constrained by availability of schools and education policy. So the observed outcome results from the interaction of demand and supply side selection, feasibility of choice and the assignment rule which governs the allocation of children to school (the last being selection on ability versus selection based on distance). 

We first establish that choice of secondary school is both feasible for and exercised by the majority of pupils in England. Over half of pupils aged 11 do not go to their nearest school. We characterise ability sorting and show that ability sorting at school level is also correlated with sorting at school level by income and ethnicity.  We then examine whether the feasibility of choice affects ability sorting and find a positive relationship. Sorting is greater where there is more choice: or put another way, markets in which there are more schools are markets in which there is more ability sorting. 

School sorting might simply reflect neighbourhood sorting. We find there is ability sorting (as well as income and ethnicity sorting) by neighbourhood, but on average ability sorting at neighbourhood level is less than school sorting. Controlling for neighbourhood sorting i.e. focusing on post-residential choice, we find that differences in the school-neighbourhood sorting relationship are correlated with the assignment rule that allocates children to schools. The relationship between neighbourhood and school sorting is weaker where LEAs explicitly assign pupils to schools on the basis of ability, so allocation based on distance appears to bring about greater homogeneity of local neighbourhood. Finally, we bring these analyses together and examine the extent to which sorting by ability at LEA level is correlated with feasibility of choice, the assignment rule and income. We find statistical support for a role played by all these factors. 
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Table 1 – Number of nearby schools

	 
	Mean
	Standard Deviation
	0
	1-5
	6-10
	11+
	Observations

	All
	6.69
	6.74
	14.52
	40.96
	23.22
	21.3
	3127

	 
	 
	 
	 
	 
	 
	 
	

	London
	17.19
	7.39
	0.48
	3.14
	13.29
	83.09
	414

	Non London Urban
	6.74
	5.04
	3.63
	45.7
	33.48
	17.19
	1873

	Non London Rural
	1.41
	1.85
	45.71
	49.05
	5.24
	0
	840


Nearby: within 10 minutes drive

Table 2 – Exercise of post-residential choice

	 
	Percentage of students attending nearest school
	Number of Students

	All
	44.59
	524,609

	
	 
	 

	London
	24.09
	66,348

	Non London Urban
	43.43
	319,128

	Non London Rural
	57.01
	139,133

	
	 
	 

	Non Selective LEAs 
	46.66
	458,522

	Selective LEAs
	30.22
	66,087


Table 3 – Ability sorting and the feasibility of choice

Dependent Variable: R2 measure of ability sorting

	
	(1)
	(2)
	(3)

	
	All LEAs
	Non-selective LEAs
	Selective LEAs

	No. nearby schools 
	0.001
	0.001
	0.001

	(LEA average)


	(0.93)
	(2.17)*
	(0.14)

	Constant
	0.127
	0.090
	0.355

	
	(9.18)**
	(12.26)**
	(8.28)**

	Observations
	144
	125
	19

	R-squared
	0.01
	0.04
	0.00

	Absolute value of t statistics in parentheses

	* significant at 5%; ** significant at 1%


Table 4 – Segregation indices

	
	
	

	Basis of Segregation
	Mean
	p10
	p25
	p50
	p75
	p90

	High ability
	0.293
	0.175
	0.205
	0.253
	0.321
	0.469

	Low ability
	0.252
	0.18
	0.205
	0.245
	0.283
	0.336

	Disadvantage
	0.29
	0.2
	0.246
	0.293
	0.327
	0.369

	
	
	
	
	
	
	

	Ethnic Group
	
	
	
	
	
	

	Black Caribbean
	0.623
	0.233
	0.419
	0.684
	0.883
	0.936

	Black African
	0.683
	0.277
	0.548
	0.772
	0.887
	0.933

	Black, other
	0.654
	0.344
	0.532
	0.689
	0.847
	0.916

	Indian
	0.585
	0.345
	0.462
	0.601
	0.726
	0.831

	Pakistani
	0.684
	0.426
	0.582
	0.72
	0.837
	0.917

	Bangladeshi
	0.707
	0.427
	0.615
	0.748
	0.861
	0.932

	Chinese
	0.624
	0.418
	0.546
	0.637
	0.733
	0.788

	Other
	0.504
	0.323
	0.386
	0.503
	0.625
	0.707

	
	
	
	
	
	
	

	Black
	0.534
	0.273
	0.394
	0.526
	0.668
	0.806

	South Asian
	0.554
	0.369
	0.458
	0.585
	0.662
	0.715


Table 5 – Correlation of segregation indices

	 
	Black
	South Asian
	Low ability
	High ability
	Disadvantage

	Black
	1
	
	
	
	 

	South Asian
	0.374
	1
	
	
	 

	Low ability
	-0.145
	-0.06
	1
	
	 

	High ability
	-0.142
	-0.1
	0.791
	1
	 

	Disadvantage
	0.014
	0.077
	0.587
	0.395
	1


Table 6 – Relationship between school/neighbourhood ratio and school choice

Dependent variable: Ratio of school-based to neighbourhood-based segregation measure of the indicated variable:

	All  LEAs
	(1)
	(2)
	(3)
	(4)
	(5)

	
	High Ability
	Low ability
	Disadvantage
	Black students
	South Asian Students

	No. nearby schools 
	0.020
	0.026
	0.034
	0.024
	0.020

	(LEA average)


	(2.14)*
	(4.59)**
	(9.58)**
	(7.13)**
	(7.11)**

	Constant
	1.155
	0.962
	0.743
	0.725
	0.768

	
	(12.01)**
	(16.30)**
	(19.82)**
	(20.24)**
	(26.25)**

	Observations
	144
	144
	144
	142
	143

	R-squared
	0.03
	0.13
	0.39
	0.27
	0.26

	Non-selective LEAs only


	
	
	
	
	

	No. nearby schools 
	0.021
	0.027
	0.036
	0.025
	0.019

	(LEA average)


	(5.27)**
	(6.20)**
	(10.08)**
	(7.15)**
	(7.02)**

	Constant
	0.905
	0.864
	0.710
	0.720
	0.761

	
	(20.62)**
	(18.17)**
	(18.64)**
	(19.19)**
	(26.51)**

	Observations
	125
	125
	125
	123
	124

	R-squared
	0.18
	0.24
	0.45
	0.30
	0.29

	Absolute value of t statistics in parentheses

	* significant at 5%; ** significant at 1%


Table 7: Ability segregation regressions

	Non-selective LEAs only


	(1)
	(2)
	(3)
	(4)
	 (5)

Weighted

	Population density
	0.411
	
	
	
	

	
	(1.12)
	
	
	
	

	% rural wards within LEA
	
	-0.055
	
	
	-0.053

	
	
	(2.93)**
	
	
	(3.53)**

	LEA pseudo-radius
	
	
	-0.001
	
	

	
	
	
	(1.67)
	
	

	No. nearby schools (LEA 
	
	
	
	0.000
	

	average)


	
	
	
	(0.17)
	

	Proportion under 16
	0.099
	-0.122
	-0.101
	-0.030
	0.293

	
	(0.31)
	(0.43)
	(0.34)
	(0.10)
	(1.09)

	Percent South Asian pupils
	-0.058
	-0.053
	-0.044
	-0.041
	-0.054

	
	(1.07)
	(1.08)
	(0.87)
	(0.75)
	(1.17)

	Percent black pupils
	0.147
	0.185
	0.189
	0.193
	0.141

	
	(2.22)*
	(4.28)**
	(4.19)**
	(2.94)**
	(3.02)**

	Mean deprivation
	-0.002
	-0.002
	-0.002
	-0.002
	-0.003

	
	(3.80)**
	(4.38)**
	(3.98)**
	(3.53)**
	(5.84)**

	Spatial variance of deprivation
	0.008
	0.007
	0.008
	0.008
	0.007

	
	(6.35)**
	(5.69)**
	(6.12)**
	(6.20)**
	(6.30)**

	Measure of commuting 
	-0.035
	-0.180
	-0.071
	0.034
	-0.102

	distance


	(0.16)
	(0.87)
	(0.34)
	(0.16)
	(0.48)

	School size
	-0.100
	-0.122
	-0.149
	-0.135
	-0.269

	
	(0.33)
	(0.42)
	(0.50)
	(0.44)
	(1.04)

	No single sex schools
	-0.016
	-0.012
	-0.016
	-0.017
	-0.018

	
	(1.59)
	(1.29)
	(1.62)
	(1.73)
	(2.40)*

	Proportion of pupils at 
	-0.026
	-0.016
	-0.019
	-0.018
	-0.022

	independent schools


	(0.68)
	(0.44)
	(0.50)
	(0.48)
	(0.67)

	Constant
	0.049
	0.131
	0.112
	0.075
	0.077

	
	(0.66)
	(1.90)
	(1.56)
	(1.06)
	(1.18)

	Observations
	95
	95
	95
	95
	95

	R-squared
	0.42
	0.47
	0.43
	0.41
	0.53


Absolute value of t statistics in parentheses







* significant at 5%; ** significant at 1%






Table 8 Ability segregation regressions

	All LEAs
	(1)
	(2)
	(3)

	
	Non-selective LEAs only
	All LEAs
	All LEAs, Weighted

	% rural wards within LEA
	-0.055
	-0.075
	-0.072

	
	(2.93)**
	(3.34)**
	(3.82)**

	Proportion under 16
	-0.122
	0.082
	0.520

	
	(0.43)
	(0.21)
	(1.38)

	Percent South Asian pupils
	-0.053
	-0.087
	-0.062

	
	(1.08)
	(1.32)
	(0.98)

	Percent black pupils
	0.185
	0.158
	0.129

	
	(4.28)**
	(2.60)*
	(1.89)

	Mean deprivation
	-0.002
	-0.003
	-0.003

	
	(4.38)**
	(3.61)**
	(4.81)**

	Mean deprivation * dummy for selective LEAs


	
	0.004
(2.29)*
	0.003
(2.51)*

	Spatial variance of deprivation
	0.007
	0.007
	0.007

	
	(5.69)**
	(3.92)**
	(4.15)**

	Spatial variance of deprivation * dummy for selective LEAs


	
	-0.010
(2.50)*
	-0.009
(2.50)*

	Measure of commuting 
	-0.180
	-0.087
	0.004

	distance


	(0.87)
	(0.31)
	(0.02)

	Proportion of pupils at 
	-0.016
	-0.006
	-0.021

	independent schools


	(0.44)
	(0.12)
	(0.46)

	0-40% students in selective 
	
	0.136
	0.104

	schools


	
	(4.07)**
	(3.79)**

	>40% students in selective 
	
	0.295
	0.293

	schools


	
	(8.48)**
	(10.31)**

	Constant
	0.131
	0.134
	0.074

	
	(1.90)
	(1.43)
	(0.81)

	
	
	
	

	Observations
	95
	130
	130

	R-squared
	0.47
	0.75
	0.82

	Test (mean + mean interaction) = 0 (p-val)
	              0.425
	              0.903

	Test (SD + SD interaction) = 0 (p-val)
	              0.377
	              0.580

	Both together
	
	              0.661
	              0.782


Absolute value of t statistics in parentheses




* significant at 5%; ** significant at 1%




Figure 1 – Ability sorting across specific LEAs
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Figure 1 Continued
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Figure 2 – Ability sorting across specific DTZs
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Figure 2 Continued
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Figure 3 – Comparing segregation across schools: the D index along alternative dimensions
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Figure 4 – Comparing segregation across neighbourhoods: the D index along alternative dimensions
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Figure 5 – School versus neighbourhood segregation along alternative dimensions
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Figure 5 Continued
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Figure 6 – School versus neighbourhood segregation: high ability
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� Hoxby (2003b, pp. 20,21) also argues that it is hard to learn about the US educational system from results for other countries. Our results here are presented as relevant chiefly to England, but with possibly some relevance to other systems. 


� Prior to 1988, LEAs – a tier of regional government in the UK – had considerable autonomy to allocate central government funding to schools and to decide educational policy in their area. A few LEAs retained a system of schools in which children were allocated on the basis on ability: to ‘grammar’ schools (for the more able) and secondary modern or comprehensive schools (for the less able), but most ran a system of non-selective schools. LEAs still exist, with considerably less autonomy. There are currently 150 LEAs, containing on average 119 primary schools (children aged 5-11) and 21 secondary schools (children aged 11-18).


� KS4 exams are also known as GCSEs. Children are able to leave school at age 16. Most of those who choose to leave at 16 take at least one GCSE. 


� The proportion of children achieving this is in the order of 50 percent (� HYPERLINK "http://www.dfes.gov.uk/trends/index.cfm?fuseaction=home.showChart&cid=5&iid=32&chid=137" ��http://www.dfes.gov.uk/trends/index.cfm?fuseaction=home.showChart&cid=5&iid=32&chid=137�)


� There is some additional funding for children identified as having special educational needs.


� It may be the case that when competition is very strong (i.e. there are a lot of schools in the market) the gain to competition is small and schools compete less. 


� Eligibility for FSMs is essentially a measure of whether the family is entitled to social security benefits.


� See � HYPERLINK http://www.neighbourhood.statistics.gov.uk/metadata.asp?dsno=18 ��http://www.neighbourhood.statistics.gov.uk/metadata.asp?dsno=18� for the data and � HYPERLINK http://www.urban.odpm.gov.uk/research/summaries/03100/pdf/rrs03100.pdf ��http://www.urban.odpm.gov.uk/research/summaries/03100/pdf/rrs03100.pdf� for details of construction of the indices. 


� Around 7% of children in England attend independent schools.


� The use of a single time may underestimate the amount of choice in rural areas. Longer drive times for everything are the norm in rural areas, and the utility equivalent of a ten minute drive time in an urban area may be a longer distance in rural areas.


� This is using straight-line distances. We convert the postcode information to latitude and longitude, and then simply use Pythagoras’s theorem to determine distances to each school. For three subsets we have checked this against road distances and found a correspondence of 85% in the two methods’ designation of nearest school. We are pursuing this analysis in more depth in a companion paper to this.


� The graphs for all LEAs are available from the authors.


� This is closely related to the within/between variance ratio.


� Ethnic segregation is discussed in more detail in Burgess, Wilson and Lupton (2004).


� This is simply a transformation of the area: radius = sqrt(area/).


� Girls consistently outperform boys in English secondary schools (Burgess et al 2004).


� This result does not derive from there being negligible variation in selective LEAs in mean income or spatial distribution of income. The standard deviation of these in selective LEAs are respectively 10.87 and 4.03, compared to values of 12.96 and 4.65 in non-selective LEAs.
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