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Abstract

This paper assesses the impact of academic selection at  age 11 on children in the 

minority of areas that still operate such a system. The answers are very clear. Overall 

there is little or no impact on attainment, but those educated in grammar schools do 

substantially better (around four grade points more than pupils with the same Key 

Stage 2 (KS2) points in similar, but non-selective, areas). This is equivalent to raising 

four GCSEs from a grade ‘C’ to a ‘B’.  Other children within selective areas who do 

not gain a place in a grammar school are disadvantaged by a little under one grade 

point. In part these effects stem from the substantive under representation of poorer 

and special needs children in grammar schools. Only 32% of high ability children 

eligible for free school meals (FSM) attend grammar schools compared with 60% of 

non-FSM pupils. So whilst the net effect of selection is not substantive it does result 

in gains for those attending the grammar schools and a slight disadvantage for the rest. 

The paradox is that grammar schools bestow greater advantages to poor children than 

more affluent children, but very few make the cut. 
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1. Introduction

 Selection  is  present  in  the  English  education  system in  various  forms.  A  small 

number of Local Education Authorities (LEAs) continue to offer school places based 

on academic attainment.  Those with the highest scores in a test at the end of primary 

school are offered a place in a grammar school, whilst the remaining pupils attend 

other schools in the area (nominally “secondary modern schools” or “comprehensive 

schools”). It is this form of academic selection that is the focus of our analysis. 

Grammar schools have historically been considered to offer a route for advancement 

by bright children from deprived backgrounds. Recent evidence that social mobility 

has declined over the last twenty years has been linked by some to the decline of 

grammar schools.  The current drive to raise achievement in secondary schools across 

England means there is substantial interest in knowing what type of education system 

adds the most value to all pupils. In this paper, we therefore compare the outcomes of 

all secondary school pupils in LEAs with grammar schools, with pupils in  similar 

non-selective areas. We examine the relative progress in these similar areas across the 

ability distribution and in particular we consider the outcomes of `borderline’ pupils 

in grammar and non-grammar schools.  We pay particular attention to the value added 

by different selective and non-selective systems to the test scores of children from low 

income families.  We also discuss the additional impact of being educated in single 

sex or religious schools. 

Further, we explore the critical issue of differential access to grammar schools at age 

11  across  pupil  characteristics  including  children  eligible  for  free  school  meals. 

Hence,  we  investigate  whether  selection  is  more  or  less  socially  divisive  than 
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comprehensive education. If academic selection improves the chances of children in 

poverty  to  get  into  the  best  schools  we  might  expect  to  see  less  socio-economic 

segregation in selective areas than in similar LEAs without overt selection but with 

high demand for good schools.  

Getting into a  grammar school  is  clearly  not  random – it  depends on a  range of 

characteristics and circumstances, including both ability and geographical location. 

Furthermore, areas with academic selection are on average more affluent than other 

areas.  This  makes  comparing  these  LEAs with  the  rest  of  the  country  potentially 

misleading.  We  address  these  selection  issues  in  three  ways:  First,  we  compare 

selective LEAs with a group of non-selective LEAs that have similar characteristics 

(identified  using  propensity  matching);  secondly,  we  compare  pupils  relative 

improvements  in  grades  over  time  (value-added)  rather  than  raw attainment,  and 

finally,  we undertake an instrumental  variables (IV) approach, which explores the 

variation in pupil attainment from attending a grammar school that is derived from 

age within the school year rather than ability.   

Several features stand out from our initial exploratory work on the PLASC data- girls 

are more likely to attend grammar schools than boys, as are children born in the first 

four months of the school year (September to December). More striking, however, is 

the large under representation of those eligible for free school meals (FSM).  This is 

still markedly so even when we condition on pupil attainment at age 11. Bright, poor 

children rarely secure a grammar school place. 
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The  results  of  our  analysis  indicate  that  selective  LEAs  overall  do  not  achieve 

substantially  improved  performance  compared  with  similar  non-selective  LEAs. 

Grammar school pupils do demonstrate significantly higher levels of attainment, but 

those children not attending grammar schools in selective areas do slightly less well 

than their peers in non-selective areas. In part this appears to stem from the crowding 

of poor pupils into the non-grammar schools. 

The minority of able poor children who do attend grammar schools do exceptionally 

well. Hence there are two countervailing factors around grammar schools and social 

mobility: Bright children eligible for FSM do exceptionally well in grammar schools 

but very few achieve a place, even given attainment levels at age 11. It is likely that 

this  reflects  greater  efforts  by affluent  parents  to  coach their  children to  pass the 

selection exam (often referred to as the 11+).  It may also be that schools are selecting 

pupils using criteria other than ability, as there is a grey area where high attainment in 

the  11+  exam doesn’t  automatically  secure  admission  if  there  is  competition  for 

places even after setting the pass-mark. 

The remainder of this paper is laid out as follows: Section 2 lays out existing evidence 

and some issues  about  the  impact  of  academic  selection  on  attainment.  The  data 

employed is discussed Section 3. Section 4 identifies who is most likely to gain a 

grammar school  place within selective  LEAs.  Section 5 addresses the problem of 

identifying which non-selective LEAs make up a reasonable comparison group for the 

selective areas on the basis of observed characteristics of their resident populations. 

Section 6 looks at the two key issues 1) differences in attainment between selective 
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and non-selective areas and 2) differences in attainment between those making it into 

a grammar school and those not within selective LEAs. Section 7 concludes.

2. Literature Review

Studies  of  selection  using  early  cohorts  (pre  1987)  are  limited  because  the 

examination system in England had two types of final exams dependent on ability 

(high ability pupils took GCE exams at age 16 whilst lower ability pupils took CSE). 

The recent release of the PLASC data and associated tables has led to a resurgence of 

interest in evaluating school output since the data allows researchers to follow pupils 

throughout their school career.  Using this data, Hutchison and Scott (2003) find that 

grammar schools add value on average but that high achieving 11 year olds do not 

benefit at GCSE level from grammar school education.

There is a lack of consensus about the extent to which grammar schooling benefits 

poorer children in our communities and whether selection is more or less socially 

divisive than a comprehensive system with competition for places.  This is partly due 

to the difficulty of obtaining pupil level socio-economic data, and possibly also due to 

a lack of recognition of the scale of economic change in England since academic 

selection was the norm (Edwards and Tomlinson 2002).  

Researchers have attempted to compare schools with similar socio-economic intakes 

by using free school meals (FSM) as an indicator of poverty.  Families with very low 

incomes and in receipt of state benefits are eligible for free school meals1.  Recent 

1 It is in a schools interest to collect FSM data as both school funding and school assessment are based 
on the percentage of pupils eligible. This does not guarantee that the FSM data includes all pupils 
living in poverty; there are various reasons why a family may not reveal their eligibility.  See Gorard et 
al (2002 p7) for a discussion on the collection of FSM data.
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Government statistics verify a negative correlation between school levels of poverty 

and exam results (DfES Bulletin, 2002). Raw results are lower in most schools with 

large  numbers  of  pupils  eligible  for  free  school  meals.  The  DfES  also  analyses 

performance of high ability pupils in schools with similar proportions of FSM eligible 

children  (less  than  5%).   Results  indicate  more  progression  in  grammar  schools 

between Key Stage 2 (KS2 - taken when aged 11) and Key Stage 3 (KS3 – take when 

aged 14), but no significant difference in the progression of children in different types 

of school during GCSEs (KS4).

In  2004  the  Education  Select  Committee  of  MPs  suggested  that  “All  forms  of 

selection at one set of schools have, as a matter of arithmetic, consequences for other 

schools.”2  Peter  Robinson3 notes  in  the TES (11/10/02)  “If  your  child  goes  to  a 

school surrounded by a lot of disadvantaged kids, your child is likely to do less well”. 

When talking about the results of the 2000 PISA study he says “they suggested that 

the peer  group affect  was  a  more powerful  predictor  than some of  the individual 

factors about background and class.”  One conclusion that could be drawn from these 

observations is that it is in the interest of a bright child from a poor household to be 

educated  away  from  other  children  living  in  poverty.  It  appears  that  this  is  not 

happening;  Gorard  et  al  (2002)  note  that  between 1997 and 2001 segregation  by 

income was rising across schools in England. The Education Network4 note that the 

proportion of schools at the extremes of the FSM distribution are growing. They also 

point out that three quarters of the schools with only 1% of pupils eligible for free 

school meals are grammar schools. 

2 Reported on BBC Online 22/07/04 at  http://news.bbc.co.uk/1/hi/education/3914257.stm
3 Peter Robinson is head of research at the Institute for Public Policy Research
4 see: 
http://www.ednet.org.uk/artsearch1.taf?function=detail&article_uid1=3437&_UserReference=DBF1E
CBA4CCFD7DBC311A3AD&head=3
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The 11+ exam is intended to identify the brightest pupils, and inevitably creates a 

group of borderline pupils with similar ability but marginally different test scores, 

who are then separated into different types of school. Qualitative studies have found 

that pupils can feel failures if they are not chosen to be in the top group or best school. 

For example Boaler (2000) notes that when pupils were placed into ability sets within 

a school “students in low groups felt disaffected on account of low expectations of 

their capacity…and a continuous diet of low-level work….”.  NFER research in 2001 

looking at the impact of the structure of secondary education in Slough found that 

“selection mainly affects children of `borderline’ ability.” They found that Slough’s 

borderline pupils who were not in grammar schools were less successful than similar 

pupils  educated  elsewhere  in  comprehensive  schools.  These  findings  are  also 

confirmed by Schagen and Schagen (2001)  at  GCSE level;  they find that  middle 

ability pupils in grammar schools have an advantage at GCSE over their peers in other 

types of schools. 

Low attainment of borderline pupils in secondary modern schools could indicate that 

these  pupils  have  unobservable  characteristics,  which  make  them  less  likely  to 

succeed. An interesting hypothesis put forward by Critchlow (2003) to explain why 

value added between KS2 and KS3 appears to be higher in grammar schools is that 

the  selection  process  allows  greater  discrimination  than  the  key  stage  tests  can 

identify.  In effect, pupils with the same key stage test results are subdivided with the 

weaker  pupils  sent  to  secondary  modern  schools,  and  the  stronger  educated  in 

grammar schools. This might explain some, if not all, the difference in value added 

for  borderline  pupils.  Without  access  to  the  11  + results  or  cognitive  ability  test 
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(CAT)  scores,  which  attempt  to  identify  potential  rather  than  measure  academic 

learning and might be expected to better predict future outcomes, there is a danger of 

inflating the effects of attending a grammar school (and penalties for not), especially 

for borderline pupils.

Furthermore, most of the existing literature compares pupils between the selective 

LEAs and all non-selective areas. The minority of LEAs which use selection at 11 

widely are, however, not typical of the country as a whole. They are more politically 

Conservative and affluent. Comparing performance in these LEAs with all other areas 

will  mix  up  differences  in  attainment  stemming from selection with  those  due  to 

differences in family circumstances of the children. Controls for pupil characteristics 

(FSM eligibility, ethnicity etc.) are unlikely to be sufficiently detailed to rule out bias 

due  to  unobserved  family  factors  differing  across  areas.  We  compare  areas  with 

similar populations to address the issue of unobserved heterogeneity.

Many selective schools are also single sex, and it is important to ascertain which type 

of selection, if any, is most responsible for any variations in results. Both Bone (1983) 

and Smithers and Robinson (1997) (as quoted in Elwood and Gipps (1999)), conclude 

that the performance of girls in single sex schools is higher than in co-educational 

schools  for  reasons  other  than  the  separation  of  the  genders.  For  example,  the 

academic tradition of such schools and the selective bias towards particular types of 

families are all indicators of high outcomes. Smithers and Robinson also report the 

difficulty of separating the single sex effect from the school type, noting that more 

single sex schools are grammar schools and therefore have higher ability intakes. 
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Within this  study we therefore take great  care  to  compare similar  areas  with and 

without selection and to identify the true effects of attending a grammar school versus 

failing to make the cut. We also discuss issues around the overlap between single-sex 

schools and grammar schools.

3. Data employed

The data  employed  in  this  research  are  the  DfES pupil  level  annual  census  data 

(PLASC) and associated examination and school tables. Pupil level data are available 

for all school age pupils in 2002, including, for the first time, pupil level indicators 

such as FSM, special educational needs and ethnicity.  In order to analyse the effects 

of  selection  we  use  a  subset  of  the  census,  using  only  data  for  those  pupils  in 

mainstream state secondary schools in 2002 for whom we have GCSE (KS4) results. 

These 2002 pupil  records have been matched to prior attainment records for KS3 

(2000) and KS2 (1997) thus allowing for measures of added value throughout their 

secondary school careers.

Supplementary area information has been added to this dataset, including indices of 

deprivation, to address issues such as the heterogeneity of areas when creating our 

matched samples.  For the purpose of this analysis we define an LEA as selective if at 

least  10% of  pupils  are  educated  in  grammar schools.5 There  are  19  such LEAs. 

Schools  have  been  identified  as  selective  based  on  the  school  level  information 

collected  as  part  of  PLASC.  The  area  level  data  includes  information  about 

admissions  policy,  which  identifies  schools  as  being  comprehensive,  secondary 

modern or grammar. 

5 We have also tried identifying LEAs with 10% of pupils in either a grammar or secondary modern 
school and with 20% in grammar school.  Our results appear to be consistent across the alternative 
measures.
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We use two outcome variables for GCSEs at age 16. The first is the total GCSE (or 

equivalent) score where each grade achieved for each exam sat is one point. A ‘G’ is 

therefore equivalent to one point whilst an ‘A*’ is 8 points.  The second is a capped 

score for the best eight GCSEs which takes some account for the fact that certain high 

performing schools are more likely to put pupils forward for more exams, thus raising 

the  pupils  total  score  by  sheer  volume  of  exams  sat,  rather  than  with  better 

performance

We use attainment at KS2 as an explanatory variable in certain regressions, in order to 

capture a measure of value added which allows greater flexibility than the calculation 

preferred by the DfES. 

4. Achieving a place in a grammar school

The selection decision is undertaken on attainment at age 11. If attainment was the 

sole  criteria  for  entry into  a  grammar  school  then  attainment  would be  sufficient 

information to predict who attends a grammar school. However, the system may seek 

to adjust the raw attainment score to allow for age within year or gender differences in 

attainment. Further, parental influence and school discretion may lead to criteria other 

than ability influencing who gains entry into Grammar schools. To investigate this we 

thus employ logistic equations to allow us to consider the possible range of factors 

influencing a pupil’s likelihood of getting into grammar school.  
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Table 2 reports the results  from a series of logistic regression models. LEA fixed 

effects are included in all regressions in the table to account for any variations in the 

mix of characteristics across LEAs. A result  of  1 indicates no deviation from the 

average propensity and scores below (above) 1 indicate under (over) representation. 

Standard  errors  are  reported  in  parentheses  and  asterisks  indicate  statistical 

significance. Column 1 covers all students in selective LEAs and includes the child’s 

KS2 test score (as a series of 0-1 controls for each attainment level) prior to entry into 

secondary school. 

The  regression  results  indicate  that  younger  pupils  within  a  school  year  are 

disproportionately allowed into grammar schools given their  lower attainment,  yet 

this  group is  still  under represented in grammar schools.   It  is  clear that  younger 

children within the school year have lower KS2 scores, but that the over-recruitment 

of this group into grammar schools for the same KS2 attainment only partially offsets 

this. 
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Columns 2-4 of Table 2 focus in on parts of the attainment distribution. They indicate 

that,  given attainment at KS2, black children are no less likely to attend grammar 

schools but Asian and other ethnic groups are still more likely to attend.  At any given 

attainment level children with special-needs or those speaking English as a second 

language are also under represented in grammar schools. But the most striking result 

is that FSM children are massively under represented in grammar schools given their 

academic attainment.   It might be assumed that this effect is concentrated mostly on 

the margin, but in fact the disadvantage to FSM, special-needs or English as a second 

language  students  applies  to  even  the  highest  ability  children  (column  2).  Even 

amongst the FSM sub-group of high ability children (in the top three KS2 groups 

groups 9-116) just 32% are attending grammar schools as opposed to 60% of non-

FSM children. 

It is clear that access to grammar schools is not based purely on the 11+ exam result. 

We know (and can show) that the results are adjusted so as to equalise the mix of 

within year  ages.  The  regression results  indicate,  however,  that  this  adjustment  is 

incomplete.   It  is  still  the  case  that  younger  children  are  less  likely  to  attend  a 

grammar school, even though there is partial adjustment for their lower test scores. 

So, for age, a positive bias is created to offset lower attainment.  Similar allowances 

are not applied to boys, FSM or special-needs children or those who have English as a 

second language. Rather the reverse, these groups are under-represented given their 

attainment; the system creates a negative bias for these children. 

6 The KS2 groups referred to are based on the categories used by the DfES to calculated school level 
value added scores.
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The negative bias probably stems in part from the differences between the 11+ exam 

results and the KS2 tests. Parents in selective LEAs will almost certainly recognise 

that it is the 11+ exam which is the decisive test for school admissions, whereas we 

can only observe the national KS2 tests. There are at least three potential differences 

between the two.  Firstly, the tests may identify different competences. Secondly, the 

11+  may  identify  smaller  differences  across  pupils  in  order  to  provide  a  finer 

‘ranking’ of ability or aptitude.  Finally, affluent parents have an incentive to provide 

coaching to help their children to pass the 11+ as this could potentially provide free 

education in an area where these parents consider the only alternative to be private 

schooling. Hence it is inevitable that some groups of parents are working the system 

to secure a grammar school place for their child. Whichever factor is in play, the 11+ 

system appears  to  have  design  features  which  (perhaps  through  parental  actions) 

systematically exclude bright children from poor backgrounds, those that have special 

needs and those with English as a second language from attending grammar schools 

whilst partially equalising representation across within-year age. 

5. Identification and Matching

In our analysis, we assume that pupils live and study in the same LEA and that it is 

therefore appropriate to look at the impact of academic election at LEA level. It has 

been argued that by focusing on LEA effects, the extent to which pupils cross LEA 

boundaries  to  go  to  school  has  been  overlooked  (for  example  see  Independent 

2/11/99).  Schagen and Schagen (2001 (2)) claim that in 1998 40% of year 7 pupils in 

Slough grammar schools came from outside Slough. However, research in 2002 by 
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the DfES7 shows that 94.7% of the pupils live and go to school in the same authority, 

and that outside London, the extent of inter-authority movement is very small. 

Selection only remains in a minority of LEAs and our prior is that selective LEAs 

have  characteristics  that  set  them  apart  from  most  other  areas  in  England.  We 

anticipate that some of those dimensions that differentiate selective LEAs from most 

other LEAS (such as family income) are also correlated with pupil achievement. For 

example, the LEAs that retained selection are those that resisted the move towards 

comprehensives in the late 1960s and early 1970s.  The majority of these areas were 

Conservative led LEAs and these areas are also likely to be more affluent. 

By using a matching process we aim to identify LEAs that are most similar in terms 

of several measurable characteristics. This allows us to compare the results of pupils 

in selective LEAs with others in comparable non-selective areas in a way that reduces 

unobserved  LEA heterogeneity  in  the  populations  considered.   We anticipate,  for 

example, that the greater affluence of Conservative areas will not be fully captured by 

the percentage of FSM pupils,  but  as income is  correlated with school  outcomes, 

pupils  in selective LEAs may outperform other children through these  unobserved 

characteristics rather than as a result of the alternative education system. Thus, finding 

very similar areas among non-selective LEAs provides more appropriate comparison 

data by reducing these differences.

We  make  use  of  propensity  matching  to  identify  suitable  matches  for  our  data. 

Creating a dummy to identify LEAs with at least 10% of pupils in grammar schools, 
7 DfES research relates to PLASC data.  See: 
http://www.dfes.gov.uk/datacollection/asc/2003/Docs/IMS%20Final%20Show%2018.10.021.ppt
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we run  a  logit  estimation  on  all  English  LEAs  and  generate  a  prediction  of  the 

propensity of being selective for each LEA.  The logit  estimation uses the model 

presented in Table 3.

Our hypothesis is that local areas under Conservative control with a relatively wealthy 

population  are  more  likely  to  have  kept  grammar  schools  despite  widespread 

switching to a comprehensive system. Not all strongly Conservative areas resisted the 

switch to  ending selection,  and so we include a  variable  to  identify  Conservative 

LEAs  in  the  logit  estimation.   We  also  include  controls  for  whether  or  not  the 

authority is a county, and for population density in the area - which may affect travel 

distances to a grammar school.

The results of the logit show that the significant predictors of remaining selective are 

being a largely Conservative LEA, having a low FSM proportion, a high population 

density and not being a county authority (Table 3). By ranking all LEAs according to 

their predicted propensity to be selective we can identify non-selective LEAs with 

similar  characteristics  to  the  selective LEAs under  observation.  Thus we create  a 

matched sample of  non-selective  LEAS (where no pupil  attends grammar school) 

using the predicted propensity  to  be selective  from the  above logit.  There are  19 

selective LEAs with at least 10% of pupils in grammar schools, to which we have 

matched non-selective LEAs in two alternative ways as discussed below.8 

8 It  is  possible  that  middle  class  parents  who are  worried  about  negative  peer  effects  from poor 
neighbours might increase the propensity to keep grammar schools. So those in LEAs where there is 
less  social  stratification by area will  prefer  a  selective  system, whereas  those with tightly  defined 
affluent areas would get predominantly pupils from affluent homes via a catchment area allocation 
system and be quite happy moving away from the Grammar system. In order to check this we included 
a  term capturing  the  dispersion  measure  of  ward level  child  poverty (from the  Index  of  Multiple 
Deprivation 2000 to the equation reported in Table 3 but this was not significant. 
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The first method used employs a nearest neighbour technique without replacement. 

That  is,  it  identifies  the  matched  sample  by  taking  the  nearest  neighbour  on  the 

predicted propensity score, and using each non-selective LEA no more than once. The 

disadvantage  with  this  method is  that  it  is  possible  for  matches  to  be  made with 

authorities which are very dissimilar if there is a cluster of selective LEAs with high 

predicted scores. One way to limit this effect is to drop the selective LEAs with no 

similarly ranked non-selective LEA (that is, when an area has ‘no common support’). 

The second matching technique employed is calliper matching - for each selective 

LEA (except the one with the highest  prediction) two matches are  identified with 

propensity scores either side of that of the selective LEA. This method allows for 

replacement - the same non-selective LEA can be matched to more than one selective 

area. Here each LEA in the matched sample has been drawn between one and six 

times9 in order to identify suitable matches for all 19 selective LEAs. In the analysis 

that follows we report results from ‘one-up, one-down’ calliper matching using only 

LEAs that are entirely comprehensive as suitable matches for selective LEAs, but we 

show later  (see  table  8)  that  the  main  thrust  of  the  results  are  representative  of 

alternative specifications. 

Table 4 indicates the differences between selective areas, matched areas and all non-

selective LEAs (standard deviations in parentheses) for the characteristics used in the 

matching equation. The most powerful predictor is the proportion of LEA council 

seats that are Conservative and on this dimension our matched areas are much closer 

to the selective LEAs than the typical non-selective area. One check on the quality of 

the matching is to look at progress between KS1 and KS2 in the selective LEAs and 

9 To test for the acceptability of repeat matches we have run key analyses with and without frequency 
weights and there are no significant differences.
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our matched sample. That is, to look at primary school attainment for the same LEAs. 

If our matching is working, progress in this pre-selection period should be closer in 

the matched sample than for all LEAs. The results are reported in Appendix Table A.2 

and suggest that pupils in selective LEAs are performing slightly better in value added 

terms in the primary years than all other LEAs, probably because their populations are 

more affluent. Our matched sample eliminates this gap entirely and once population 

characteristics are also conditioned on the gap is almost zero. Hence our matching 

appears to be correcting for underlying unobserved population differences.

Selective LEAs also differ from non-selective LEAs in terms of school organisation. 

Single-sex schools are common in selective LEAs, some 30% of schools being single-

sex, whereas in non-selective areas this type of school is rare. Even in the matched 

areas just 6% of schools are single-sex (see Table 5).  The bulk of single-sex schools 

in selective areas are grammar schools. Conversely, religious schools are not widely 

used in selective areas and grammar schools have notably fewer religious ties. As 

discussed above, academic selection also changes the mix of pupils within schools. As 

shown in Table 1, FSM children are under represented in grammar schools; hence 

FSM children are systematically concentrated into non-grammar schools.  This means 

that we should expect a large variation in the percentage FSM between schools within 

a selective LEA.  Indeed, Table 5 shows that selective LEAs have similar proportions 

of children eligible for FSM or having Special Needs to our matched areas but far 

higher standard deviations in these measures. 
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6. The relationship between attainment and selection

After  investigating which pupils  are  most  likely to  get  into grammar schools,  we 

consider the impact of academic selection on pupil attainment. As discussed above, 

the answer must include all pupils in the LEA, not just those in the grammar schools, 

as separating out the highest achieving (and possibly motivated) quarter of students 

may well affect attainment among other pupils. 

The  attainment measure of focus in the proceeding analysis is a value added measure. 

The outcome variable is the capped GCSE score and KS2 test performance (taken 

prior to entry into secondary school) is controlled for as an explanatory variable. This 

is perhaps the most appropriate  measure of  the impact  of  attending a school  in  a 

selective LEA for policy makers and educationalists, as it provides a measure of the 

productivity of the education authority.  

We know that the LEAs retaining selection are generally wealthier and Conservative 

voting and that our range of pupil indicators is limited, and so we expect there to be 

unobserved differences across the populations of pupils in selective and non-selective 

areas. To correct for this we compare selective LEAs with those non-selective areas 

with similar population characteristics as discussed above. 

Table 6 report  the results of the analysis using the matched sample for the value-

added estimate between KS2 and capped KS4. In general the coefficients reported are 

fairly similar to exploratory, full sample estimates. The main focus however is on the 

selective LEA indicator, and we see that the results are relatively small in Columns 1 

and 2 and become insignificant when school type indicators are included. 
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The  key  conclusion  from  this  section  is  clear;  once  we  condition  on  pupil 

characteristics, crucially including prior (KS2) attainment, then the effect of being in a 

selective LEA to a similar non-selective LEA is not substantial. Further, the small 

degree  of  overall  higher  attainment  in  selective  LEAs is  associated  entirely  with 

greater use of single-sex and religious schools. However, if these school types are also 

engaged in a form of selection it may be appropriate to focus more attention on the 

results in column 2 rather than column 3. At most, selective LEAs raise attainment for 

all their students by less than 1 GCSE grade. The lower bound estimate is that they 

have no effect at all; the difference depends on how we treat the fact that so many 

grammar  schools  are  also  single-sex  schools.  This  conclusion  is  not  sensitive  to 

alternative matching rules.

So, selective LEAs are not substantially more successful in raising attainment for their 

pupils than non-selective areas, on average. We now focus on whether attending a 

grammar over a non-grammar in a selective area makes any difference to outcome. As 

this  selection  into  grammar  is  undertaken  on  ability  (and  we  therefore  expect 

differences in raw output as a characteristic of the selection process) we only use 

models based on value-added from now on. 

 

Does getting into a grammar make a difference to attainment?

In  Table  7  the  selective  LEA  dummy  is  split  into  two  groups;  those  attending 

grammar schools and those attending non-grammar schools. The results show that 

(the 1/4 of) pupils attending grammar schools are achieving substantially better value-
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added  results  than  pupils  of  similar  ability  in  non-selective  areas  with  similar 

population characteristics. The students attending non-grammar schools in selective 

areas are doing slightly worse than their equivalent in the matched areas, although 

these  estimates  are  statistically  borderline.  As  the  estimates  presented  are  for  the 

whole population of pupils in one year (rather than a sample) the point estimates are 

differences in conditional means between the populations. The impression formed is 

that getting into a grammar school is beneficial  to pupils by a substantial margin; 

those  not  achieving  a  place  do  slightly  less  well.  The  final  column,  Column  4, 

suggests this is partly due to the crowding of FSM pupils into these schools, because 

once  the  proportion  of  the  school  eligible  for  FSM  is  taken  into  account  the 

underachievement  of  pupils  in  non-grammar  schools  disappears  and  the  positive 

grammar school effect is reduced by a quarter.

These  results  are  robust  to  the  method  of  matching  employed.  Using  the  same 

specification as that of column 3 in table 7, we consider several different alternative 

matching techniques. As shown in table 8, the key point estimates do not substantially 

vary across these different matching methods. 

To confirm the importance of attaining a grammar school place we now focus on 

'borderline' pupils - those with KS2 grades putting them in group 7 or 8, where most 

pupils  do not attend grammar school,  and group 9 where typically,  they do (if  in 

selective areas). This focus on the borderline provides a local treatment effect. Those 

who make it to grammar schools are on average only a fraction more able than those 

who do not and if, when compared to those in non-grammar areas, falling either side 

of the line is important we can ascertain that it is the grammar school place that is 
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making the difference. Table 9 shows that for borderline pupils the effect of making it 

into  a  grammar  school  is  even  more  marked  than  it  is  for  all  those  attending 

grammars. By inference very highly able children benefit less from grammar schools, 

although this will in part be explained by the ceiling on achievement at GCSE (since it 

is not possible to get more than 8 points per examination).  The small penalty for not 

getting  into  a  grammar  school  is  very  similar  to  previous  estimates.  So  within 

selective  LEAs,  gaining  entry  into  a  grammar  school  appears  to  be  extremely 

beneficial, whilst failing to make it results in pupils only marginally underachieving 

compared with those with similar ability in the matched non-selective areas. This high 

achievement is focused especially on borderline students who make it into grammar 

schools. 

Free School Meals and selection

As noted in Section 4, children eligible for FSM are substantially under represented in 

grammar schools and this applies even when we control for ability as measured by the 

KS2 test scores. Thus, as shown in Table 2, even highly able poor children are not 

attending grammar schools and the question remains whether the selective system is 

beneficial  or  harmful  to  these  poorer  children.  We start  then  by  repeating  earlier 

analysis but report results for FSM children separately from non-FSM pupils. We can 

thus  assess  whether  entry  to  grammar  schools  is  especially  beneficial  to  poorer 

children and what happens to those from poorer families attending other schools in 

selective areas. Tables 13 and 14 are similar to Table 9 but report information on non-

FSM (Table 10) and FSM children (Table 11) separately. For the larger non-FSM 

sample  these results  look very similar  to  those reported earlier.  Grammar schools 

achieve a mark-up in attainment whilst others are achieving about the same as non-
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FSM children  elsewhere  in  the  country.  FSM pupils  (Table  11)  who  make  it  to 

grammar  schools  (a  small  minority)  are  benefiting  even  more  substantially  from 

making it into these elite schools. For FSM pupils the gains to attending a grammar 

school are more substantive (around 7 to 8 grade points) without extra penalties for 

those not making it.  Hence the overall  picture is that  the minority of high ability 

pupils who are eligible for FSM achieve high attainment in grammar schools. 

Potential biases in our estimates of grammar school effect

Our data contains KS2 test results rather than the 11+ results used to determine entry 

to  grammar  schools.  If  the  11+  results  contain  superior  information  that  allows 

grammars to distinguish more finely between pupils, or if grammars supplement the 

test  results  with  additional  information  (interviews,  pupil  reports  etc.),  then  our 

parameter estimates of the effects of attending a grammar school will be upwardly 

biased.

Our main model of focus is:

iiiii XabilityGRAMMARGCSE εβββ +′++= 321

where X is a vector containing other personal and school characteristics. There is no 

perfect measure of ability; grammar schools are proxying for it with 11+ and in our 

data we observe an alternative proxy -  KS2 scores. Our concern is that the difference 

between these two ability proxies is not merely noise, but contains information on the 

pupil’s ability that may be used to determine grammar school admission. This extra 

information is denoted as z i  below :
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11plus i  = KS2 i +z i

with Corr(GRAMMAR i ,z i )>0 and Corr(ability i ,z i )>0

In this case, our regression specification can be re-written as:

iiiii XKSGRAMMARGCSE ηβββ +′++= 321 2

where iii z ξη +=  and iξ  is a random error. In this case 1β  is both (upwardly) biased 

and inconsistent. 

In order to estimate the true effect that selective education has on performance, we 

implement an IV approach. As shown in Table 2, grammar schools take account of 

the lower attainment of younger pupils when setting entry requirements. However, 

these age-adjustments are incomplete and older pupils are still  more likely to gain 

entrance than their younger counterparts. 26.5% of those born in the first four months 

of the academic year (September-December) attend a grammar school within selective 

LEAs, compared to only 22.4% of those born in the last  four months of the year 

(May-August). This differential exposure to selective education by within-year age 

forms the basis of our identification strategy. So long as within-year age is orthogonal 

to true ability,  we can use it  as  an exogenous source of  variation in  exposure to 

grammar treatment.

The  remaining  analysis  focuses  on  a  subset  of  borderline  ability  pupils  within  a 

window of interest related to the attendance differential between the old and young 
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sub-groups. In this section of analysis, we omit those pupils born in the middle four 

months  of  the  academic  year.  For  every  selective  LEA  we  run  a  separate  logit 

regression of the probability of attending a grammar:

Pr(grammari) = f(genderi, FSMi, SENi, English not mother tonguei, ethnicityi, KS2i)

From this  we  obtain  the  propensity  to  attend  a  grammar  school  (and  predict  the 

propensity (out of sample) for each selective LEAs’ respective matched counterparts). 

Old and young pupils  are then ranked (in a  descending order)  separately on their 

propensity,  which  we  then  convert  to  a  percentage.  At  this  point,  we restrict  the 

sample  to  those  pupils  with  propensity  ranking  percentages  lying  in-between  the 

LEA’s percentage of young and old pupils within grammar schools10. As noted above, 

this window of interest has a mean width of 4%11. It is within this window that within-

year age will be the strongest in terms of predicting exposure to grammar school. 

Given that  the propensity score is  non-continuous,  in some LEAs pupils  who are 

equally likely to attend a grammar straddle the window, thus yielding a different sub-

sample with each run. Thus we run the analysis 100 times, and weight pupils by the 

frequency with which they are observed in the window.

Within-year age has a direct effect on attainment at 16: in both selective and non-

selective LEAs, older pupils achieve higher GCSE scores. Before we can use being 

old within-year as an instrument for grammar school exposure, it is first necessary to 

remove this direct age effect. We do this by regressing GSCE score on a dummy for 
10 We construct the equivalent window in each selective LEAs matched counterparts, thus enabling us 
to compare equivalent pupils.
11 The width of the window varies considerably across the LEAs, with a range of 1.3%-11.5%. 2 of the 
19 Selective LEAs in our data had admission systems that more than offset for the lower 11+ 
attainment of younger pupils – the proportion of young pupils attending grammar schools exceed the 
proportion of old pupils. We omit these 2 LEAs from this section of analysis.
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being old within-year in the matched LEAs. As there are no grammar schools in these 

LEAs, this relationship should only pick up the direct age effect12. We then subtract 

this  age coefficient  from the GCSE scores  of those pupils  in  the selective LEAs, 

leaving us with an excess GCSE score, net of a direct age effect:

iMATCHii OLDGCSEExcess β̂−=

The only way in which being old within-year should now affect attainment for those 

in selective LEAs is indirectly, via exogenously raising the likelihood of attending a 

grammar school.

The use of age within school year is similar to Angrist and Krueger (1991) who use 

birth quarter as an instrument for amount of education received. There is a concern 

that birth timing may influence other aspects of child development and hence reflects 

more than just extra schooling. Such a criticism has less validity here because the 

model is based on a change in attainment between ages 11 and 16 in selective LEAs 

and is normalised on development differences across child age from the non-selective 

areas. There is no obvious reason to suggest younger or older children within a school 

year develop at  different rates in selective versus similar non-selective areas other 

than through exposure to Grammar schools.

We first run a series of OLS regressions on the subset of pupils within the window of 

interest to ascertain the magnitude of the potential bias. These results are found in 

12 Within our borderline selective LEA sample, there are more older males than females. In order that 
we do not conflate being old with being male, we also remove the effect of gender on attainment, 
allowing this coefficient to differ across the age groups. Thus: 

iiMATCHiMATCHiMATCHii oldmalemaleoldGCSEExcess *ˆˆˆ αδβ ++−=
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Table 12. As we are considering a similar pool of borderline pupils, it is not surprising 

that  the  coefficient  on  attending  a  grammar  (relative  to  not  attending  a  grammar 

within the selective LEAs) is similar to the difference between the point estimates of 

attending a grammar and not attending one reported in Table 9. 

We then repeat the analyses using IV estimation, reporting the results in table 13. The 

1st stage  regressions  are  reported  in  table  A.3  in  the  appendix.  The  instrument 

performs well and is fairly strong, with F statistics ranging from 23 to just under 28 

for the three different specifications. 

The IV point estimates for attending a grammar are smaller than the OLS equivalents, 

highlighting  an  upward  bias  to  the  OLS  coefficients.  Controlling  for  pupil 

characteristics  and  school  type  variables,  we  estimate  the  effect  of  attending  a 

grammar  school  as  5.8  age-adjusted  GCSE  points,  24%  smaller  than  the  OLS 

estimate. Hence we believe that the estimates of the attainment gap between those 

getting  into  grammar  schools  over  those  that  don’t,  reported  in  Tables  12-15  are 

upwardly biased by a factor of 1.25).  Taking model 3 of Table 7, the quarter of pupils 

attending a grammar in selective LEAs have higher attainment by 3.5 GCSE grades 

and the three-quarters who do not are disadvantaged by around half a grade. 

8. Conclusions

This research has investigated the impact of retaining academic selection at age 11. 

The answers are very clear. Overall there is little or no impact on attainment, but the 

quarter of children educated in grammar schools do substantially (around 3.5 grade 

points)  better  than their  peers in  similar non-selective areas.  This is  equivalent  to 
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raising 3½ GCSEs from a grade ‘C’ to a ‘B’.  The other three-quarters of children not 

making it into grammar schools are disadvantaged by ½ a grade point. In part these 

effects stem from the substantive under-representation of poorer and special-needs 

children in grammar schools. Of high ability children (KS2 groups 9-11) only 32% of 

those who are FSM eligible attend grammar schools as opposed to 60% of non-FSM 

children. The change in the social mix of schools raises attainment in the grammar 

schools but has moderately adverse effects for the rest. The paradox is that for the 

minority of poor children who do gain a place in a grammar school the advantage this 

bestows appears  to  be greater  than for  more  affluent  children.  If  access could be 

widened then the case for keeping selective education would be greatly enhanced.
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Table 1 Descriptive Statistics of the populations of grammar schools and non grammar schools within selective areas.

Selective LEAs Proportion
of pupils

KS2 
mean

KS3 
mean

Total 
GCSE 
points 
mean

Best 8 
GCSe 
grades 
mean

Free 
School 
Meals

English 
as a 

Second 
Language

Special 
Educational 

Needs
White Black Asian

Other 
ethnic 
groups

Average 
age 

within 
school 
year 

(months)

Boys

Non grammar 
schools 75.67% 25.00 

(3.83)
32.11 
(5.72)

37.90 
(17.55)

33.32 
(13.59)

0.12
 (0.33)

0.05 
(0.23)

0.20
 (0.40)

0.88 
(0.32)

0.02 
(0.13)

0.04 
(0.18)

0.02 
(0.13)

6.34 
(3.48)

0.51
(0.50)

Grammar schools 24.23% 30.33 
(2.38)

42.29 
(3.59)

62.68 
(11.69)

51.99 
(7.43)

0.02
 (0.15)

0.04 
(0.21)

0.04
 (0.19)

0.88 
(0.32)

0.01 
(0.09)

0.04 
(0.20)

0.03 
(0.16)

6.66 
(3.47)

0.48
(0.50)

Total 100% 26.30 
(4.21)

34.61 
(6.86)

43.92 
(19.47)

37.86 
(14.73)

0.10
 (0.30)

0.05 
(0.22)

0.16
 (0.37)

0.88 
(0.32)

0.01 
(0.12)

0.04 
(0.19)

0.02 
(0.14)

6.42 
(3.48)

0.50
(0.50)
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Table 2 Logistic regression of Probability of Attending a Grammar School, LEA fixed effects. 

Model (1) (2) (3) (4)

All pupils Highest 20% of 
KS2 ability

KS2 score 10-11

Borderline
KS2 score 8-9

Sub – 
borderline

KS2 score 6-7

Within-year age: Old 0.863 0.952 0.806 0.761

(4.77)** (0.94) (5.30)** (1.55)

Within-year age: Young 1.218 1.083 1.269 1.401

(6.26)** (1.40) (6.06)** (2.34)*

Male 0.919 0.946 0.878 1.222

(3.31)** (1.25) (3.97)** (1.59)

Pupil eligible for FSM 0.335 0.328 0.352 0.170

(16.29)** (8.96)** (12.52)** (4.54)**

Pupil on special needs register 0.627 0.984 0.601 0.377

(7.77)** (0.13) (6.72)** (3.81)**

Pupil mother tongue not English 0.775 0.587 0.927 0.780

(2.98)** (3.52)** (0.70) (0.85)

Black 1.149 0.962 1.282 1.948

(1.07) (0.16) (1.51) (1.27)

Asian, not including Chinese 3.489 3.031 3.251 9.600

(13.31)** (6.11)** (9.96)** (7.60)**

Other 2.437 2.571 2.111 7.045

(9.48)** (5.48)** (6.11)** (6.84)**

KS2 controls Y Y Y Y

Observations 60870 12110 23972 13680

Notes: Absolute value of z statistics in parentheses
* significant at 5%; ** significant at 1%
LEA fixed effects included
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 Table 3 Logit estimation of the likelihood of being a Selective LEA  

Log likelihood  -42.196
Pseudo R2         0.256

Selective
(10% in Grammar)

Quartile 1 % Conservative seats -1.871
(2.01)*

Quartile 2 % Conservative seats -2.788
(2.43)*

Quartile 3 % Conservative seats -1.154
(1.70)

County LEA -1.464
(2.01)*

Pop density. ≥75th Percentile 1.807
(2.28)*

LEA percentage FSM -14.355
(2.66)**

Constant 1.080
(1.40)

Observations 148

Notes: Absolute value of z statistics in parentheses
* significant at 5%; ** significant at 1%

Table 4 Characteristics of Selective LEAs with matched and non-matched non-selective 
LEAs.

% Conservative 
seats County LEAs Population density LEA

% FSM

Match 0.48 0.28 2451.52 0.11 
(0.18) (0.46) (3658.38) (0.07)

All non selective 0.28 0.23 2460.02 0.16 
(0.20) (0.42) (2851.59) (0.1)

Selective 0.47 0.21 2383.11 0.11 
(0.2)  (0.42) (1533.67) (0.05)

Total 0.30 0.23 2450.14 0.16
(0.21) (0.42) (2714.63)  (0.10)

Table 5 School Characteristics and Populations across Selective and Matched Areas

Selective LEAs
Single sex 

schools
Religious 
schools

School % 
SEN

School % 
FSM

School % 
ESOL

Non grammar schools 0.16 0.15 0.21
(0.11)

0.13
(0.10)

0.06
(0.14)

Grammar schools 0.74 0.08 0.05
(0.04)

0.02
(0.02)

0.05
(0.08)

Selective LEA Total 0.30 0.14 0.17
(0.12)

0.10
(0.10)

0.06
(0.13)

Schools in Matched Areas 0.06 0.12 0.18
(0.10)

0.08
(0.07)

0.07
(0.16)

Schools in Unmatched areas 0.09 0.16 0.17
(0.10)

0.15
(0.13)

0.09
(0.18)
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Table 6 OLS regressions for Value-added ( KS4-KS2): Selective and Matched Areas Only 

Model (1) (2) (3) (4)

Selective LEA 0.820 0.858 0.145 0.492
(3.18)** (3.39)** (0.41) (1.55)

Male -3.096 -2.617 -2.466 -2.492
(37.02)** (27.12)** (29.27)** (31.15)**

Within-year age: Young 0.659 0.589 0.560 0.525
(10.22)** (9.97)** (9.24)** (8.65)**

Within-year age: Old -0.712 -0.655 -0.637 -0.604
(10.72)** (10.01)** (10.32)** (9.50)**

School size quintile 2 1.530 1.333 1.312 0.389
(5.19)** (4.29)** (3.84)** (1.25)

School size quintile 3 1.950 1.759 1.782 0.931
(6.23)** (6.16)** (5.99)** (3.35)**

School size quintile 4 1.959 1.757 2.111 1.026
(5.97)** (5.64)** (6.65)** (3.20)**

School size quintile 5 1.529 1.379 1.841 0.816
(3.27)** (2.97)** (3.96)** (1.94)

Pupil FSM -4.977 -4.859 -3.799
(26.33)** (24.58)** (19.39)**

Pupil on special needs register -6.618 -6.612 -6.393
(27.70)** (28.10)** (32.07)**

Pupil mother tongue not English 1.669 1.630 2.959
(2.97)** (2.97)** (9.62)**

Black 0.866 0.166 1.486
(2.87)** (0.45) (6.19)**

Asian, not including Chinese 4.099 3.856 3.076
(8.76)** (8.85)** (8.68)**

Other 2.478 2.061 1.970
(6.19)** (5.18)** (7.77)**

Religious school dummy 0.956 0.804
(3.97)** (3.08)**

Single sex BOYS 2.887 1.997
(4.85)** (3.61)**

Single sex GIRLS 3.201 2.320
(9.55)** (7.88)**

School % SEN -3.090
(1.81)

School % FSM -16.830
(5.26)**

School % ESOL -2.544
(3.05)**

School % Black -2.219
(0.87)

School % Asian 5.878
(3.32)**

School % Other ethnic 4.245
(1.71)

Constant 39.229 39.737 39.270 41.835
(140.67)** (139.91)** (112.59)** (80.54)**

Observations 145764 145629 145629 145629
R-squared 0.54 0.58 0.59 0.60
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Table 7 OLS regressions for Value-added ( KS2-4): Selective and Matched Areas Only 

Model (1) (2) (3) (4)

Grammar in Selective LEA 5.585 5.293 4.464 3.608
(19.60)** (16.97)** (9.47)** (8.87)**

Non-Grammar in Selective LEA -0.630 -0.493 -0.693 -0.178
(1.67) (1.34) (1.67) (0.44)

Male -3.069 -2.590 -2.463 -2.473
(34.58)** (25.21)** (28.64)** (29.57)**

Within-year age: Young 0.615 0.549 0.537 0.513
(9.21)** (8.94)** (8.59)** (8.28)**

Within-year age: Old -0.670 -0.617 -0.608 -0.589
(10.59)** (9.92)** (10.04)** (9.34)**

School size quintile 2 1.106 0.943 1.032 0.401
(4.19)** (3.44)** (3.45)** (1.32)

School size quintile 3 1.849 1.669 1.713 1.099
(5.81)** (6.12)** (6.02)** (3.94)**

School size quintile 4 2.108 1.901 2.090 1.268
(7.16)** (6.82)** (6.67)** (3.81)**

School size quintile 5 1.970 1.792 2.066 1.224
(4.70)** (4.22)** (4.65)** (2.95)**

Pupil FSM -4.745 -4.709 -3.849
(26.37)** (24.62)** (20.22)**

Pupil on special needs register -6.603 -6.600 -6.542
(28.88)** (28.84)** (31.02)**

Pupil mother tongue not English 1.764 1.701 2.935
(2.80)** (2.81)** (9.42)**

Black 0.767 0.306 1.437
(2.37)* (0.87) (5.89)**

Asian, not including Chinese 3.757 3.712 3.030
(7.24)** (7.82)** (8.46)**

Other 2.239 2.004 1.955
(5.28)** (4.80)** (7.76)**

Religious school dummy 1.340 1.175
(4.56)** (3.90)**

Single sex BOYS 1.166 0.945
(2.06)* (1.76)

Single sex GIRLS 1.695 1.502
(3.82)** (3.61)**

School % SEN -0.820
(0.61)

School % FSM -14.690
(4.58)**

School % ESOL -2.449
(2.76)**

School % Black -2.197
(0.96)

School % Asian 5.233
(2.76)**

School % Other ethnic 3.117
(1.27)

Constant 39.395 39.883 39.462 41.239
(154.44)** (154.34)** (122.04)** (81.40)**

Observations 145764 145629 145629 145629
R-squared 0.56 0.59 0.60 0.60
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Table 8 Robustness to alternative matching rules 

(1) (2) (3) (4) (5) (6)

One up – 
one down 
matching 
with 
replacement

As (1) but no 
common 
support 
LEA 
Dropped

As (2) but 
LEAs with 
<10% 
Grammar 
school pupils 
included

Nearest 
neighbour 
without 
replacement

As (4) but 
with no 
common 
support 
LEA 
dropped

As (5) but 
lEAs with 
<10% 
Grammar 
pupils 
included

Grammar in 
Selective LEA

4.464 4.528 4.492 4.710 4.859 4.801
(9.47)** (9.27)** (10.18)** (9.29)** (8.67)** (9.61)**

Non-Grammar in 
Selective LEA

-0.693 -0.803 -0.911 -0.453 -0.491 -0.665
(1.67) (1.90) (2.20)* (1.09) (1.16) (1.55)

Grammar in Non-
Selective LEA

5.424 5.086
(9.13)** (7.76)**

Constant 39.462 39.531 39.659 39.390 39.447 39.477
(122.04)** (118.79)** (128.48)** (96.13)** (91.85)** (95.76)**

Observations 145629 138953 146072 117555 107517 108543
R-squared 0.60 0.60 0.60 0.60 0.60 0.60
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Table 9 OLS regressions for Value-added ( KS2-4) – Border line KS2 Groups 7 to 9 only - 
Selective and Matched Areas
Model (1) (2) (3) (4)

Grammar in Selective LEA 7.170 6.686 5.896 4.756
(26.74)** (24.40)** (14.14)** (12.87)**

Non-Grammar in Selective LEA -0.737 -0.582 -0.791 -0.232
(1.90) (1.59) (1.88) (0.58)

Male -3.202 -2.714 -2.558 -2.579
(29.13)** (21.45)** (21.26)** (21.75)**

Within-year age: Young 0.751 0.675 0.654 0.627
(8.68)** (8.50)** (8.00)** (7.86)**

Within-year age: Old -0.684 -0.634 -0.632 -0.609
(6.81)** (6.88)** (6.84)** (6.47)**

School size quintile 2 1.257 1.043 1.149 0.446
(4.35)** (3.43)** (3.47)** (1.32)

School size quintile 3 2.078 1.863 1.915 1.186
(6.45)** (6.75)** (6.44)** (3.84)**

School size quintile 4 2.329 2.041 2.247 1.344
(7.13)** (6.70)** (6.49)** (3.60)**

School size quintile 5 2.214 1.985 2.288 1.339
(4.82)** (4.46)** (4.95)** (3.05)**

Pupil FSM -5.282 -5.238 -4.302
(25.39)** (24.39)** (18.56)**

Pupil on special needs register -7.759 -7.742 -7.517
(24.56)** (24.52)** (26.09)**

Pupil mother tongue not English 1.573 1.509 2.641
(2.84)** (2.82)** (7.79)**

Black 0.380 -0.106 1.199
(0.84) (0.23) (2.95)**

Asian, not including Chinese 3.970 3.930 3.397
(8.60)** (9.44)** (9.81)**

Other 2.126 1.887 1.982
(4.36)** (3.99)** (5.22)**

Religious school dummy 1.400 1.228
(4.84)** (4.14)**

Single sex BOYS 0.976 0.824
(1.60) (1.45)

Single sex GIRLS 1.754 1.582
(3.66)** (3.49)**

School % SEN -2.140
(1.42)

School % FSM -15.183
(3.89)**

School % ESOL -2.089
(2.39)*

School % Black -3.167
(1.13)

School % Asian 5.551
(2.24)*

School % Other ethnic 1.596
(0.59)

Constant 39.181 39.863 39.417 41.542
(133.59)** (137.63)** (111.93)** (74.84)**

Observations 78018 77946 77946 77946
R-squared 0.21 0.28 0.28 0.29
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Table 10 OLS regression results for Value-added ( KS2-4) – Non-FSM Pupils in Selective and 
Matched Areas

Model (1) (2) (3) (4)

Grammar in Selective LEA 5.398 5.198 4.415 3.428
(20.13)** (17.16)** (9.29)** (8.71)**

Non-Grammar in Selective LEA -0.475 -0.509 -0.710 -0.173
(1.26) (1.33) (1.63) (0.41)

Male -3.127 -2.628 -2.525 -2.540
(34.12)** (25.52)** (29.34)** (30.65)**

Within-year age: Young 0.602 0.563 0.551 0.525
(9.39)** (9.44)** (8.98)** (8.73)**

Within-year age: Old -0.640 -0.619 -0.611 -0.595
(9.98)** (9.53)** (9.62)** (8.87)**

School size quintile 2 0.931 0.912 0.996 0.348
(3.34)** (3.20)** (3.21)** (1.10)

School size quintile 3 1.772 1.704 1.746 1.064
(6.06)** (6.34)** (6.14)** (3.69)**

School size quintile 4 1.983 1.931 2.117 1.233
(7.01)** (7.09)** (6.81)** (3.62)**

School size quintile 5 1.840 1.849 2.121 1.226
(4.58)** (4.48)** (4.86)** (2.89)**

Pupil on special needs register -6.539 -6.533 -6.435
(28.16)** (28.05)** (30.06)**

Pupil mother tongue not English 1.265 1.202 2.370
(2.42)* (2.42)* (9.04)**

Black 0.072 -0.390 0.997
(0.21) (1.07) (3.66)**

Asian, not including Chinese 3.671 3.634 3.026
(8.04)** (8.67)** (8.99)**

Other 2.048 1.826 1.839
(5.03)** (4.54)** (8.25)**

Religious school dummy 1.333 1.168
(4.38)** (3.81)**

Single sex BOYS 1.160 0.960
(1.98) (1.76)

Single sex GIRLS 1.558 1.380
(3.34)** (3.20)**

School % SEN -1.195
(0.89)

School % FSM -16.188
(4.62)**

School % ESOL -2.069
(2.71)**

School % Black -3.479
(1.68)

School % Asian 5.427
(2.72)**

School % Other ethnic 2.979
(1.17)

Constant 39.889 39.986 39.586 41.587
(149.53)** (149.71)** (119.36)** (79.53)**

Observations 132663 132663 132663 132663
R-squared 0.56 0.58 0.58 0.59
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Table 11 OLS regression results for Value-added ( KS2-4) –  FSM Pupils in Selective and 
Matched Areas

Model (1) (2) (3) (4)

Grammar in Selective LEA 8.498 8.391 7.120 6.906
(12.10)** (12.40)** (9.38)** (8.61)**

Non-Grammar in Selective LEA -0.460 -0.098 -0.299 0.183
(0.95) (0.29) (0.82) (0.52)

Male -2.779 -2.195 -1.858 -1.801
(13.06)** (10.57)** (8.43)** (8.22)**

Within-year age: Young 0.469 0.415 0.403 0.394
(1.97) (1.91) (1.86) (1.79)

Within-year age: Old -0.590 -0.547 -0.511 -0.475
(2.25)* (2.28)* (2.14)* (2.03)*

School size quintile 2 1.196 1.248 1.363 0.868
(2.70)** (3.45)** (3.75)** (2.79)**

School size quintile 3 1.110 1.316 1.436 1.192
(1.73) (2.38)* (2.83)** (2.55)*

School size quintile 4 1.262 1.505 1.727 1.298
(3.05)** (3.28)** (3.68)** (2.84)**

School size quintile 5 0.892 1.006 1.268 0.723
(1.44) (1.63) (2.05)* (1.23)

Pupil on special needs register -6.862 -6.892 -7.168
(23.49)** (24.02)** (26.31)**

Pupil mother tongue not English 3.973 3.874 5.022
(4.07)** (4.07)** (7.41)**

Black 3.122 2.581 2.877
(6.40)** (5.13)** (4.76)**

Asian, not including Chinese 4.006 3.892 3.498
(4.23)** (4.40)** (4.29)**

Other 3.663 3.322 3.202
(4.12)** (3.77)** (4.08)**

Religious school dummy 1.518 1.456
(3.36)** (2.96)**

Single sex BOYS 1.254 0.627
(1.77) (0.99)

Single sex GIRLS 3.239 3.185
(5.32)** (5.91)**

School % SEN 3.090
(1.74)

School % FSM -9.530
(5.04)**

School % ESOL -3.489
(1.73)

School % Black 2.261
(0.81)

School % Asian 3.253
(1.35)

School % Other ethnic 2.477
(0.69)

Constant 34.350 33.795 33.178 34.075
(75.69)** (92.03)** (81.34)** (59.23)**

Observations 12966 12966 12966 12966
R-squared 0.40 0.48 0.48 0.49
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Table 12 OLS regression results for GCSE excess –  Borderline Pupils in Selective Areas

Model (1) (2) (3)

Grammar 8.187 8.252 7.670
(12.01)** (12.36)** (11.04)**

MALE 1.971 2.354 2.145
(2.80)* (2.95)** (2.38)*

school size quintile 2 1.445 1.380 1.353
(2.53)* (2.19)* (1.98)

school size quintile 3 1.474 1.316 1.496
(1.96) (1.63) (1.96)

school size quintile 4 1.835 1.815 2.240
(2.22)* (2.06) (2.50)*

school size quintile 5 2.153 1.990 2.581
(1.68) (1.51) (1.95)

pupil FSM -1.639 -1.381
(1.19) (1.06)

pupil on special needs register -5.370 -5.303
(2.63)* (2.59)*

pupil mothertongue not English -0.067 0.154
(0.06) (0.14)

Black 1.914 2.099
(1.36) (1.53)

Asian, not including Chinese 0.664 0.909
(0.35) (0.49)

Other 0.669 0.625
(0.51) (0.53)

Religious school dummy 1.999
(3.00)**

Single sex BOYS 1.915
(2.16)*

Single sex GIRLS 1.594
(2.40)*

Constant -3.201 -3.119 -3.961
(2.28)* (2.10) (2.50)*

Observations 4202 4202 4202
R-squared 0.19 0.20 0.21
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Table 13 IV regression results for GCSE excess – Borderline Pupils in Selective Areas

Model (1) (2) (3)

Grammar 7.866 6.786 5.825
(2.52)* (2.64)** (2.03)*

MALE 1.981 2.396 2.140
(2.88)** (2.98)** (2.40)*

school size quintile 2 1.487 1.573 1.588
(2.54)* (2.33)* (2.28)*

school size quintile 3 1.498 1.425 1.580
(1.85) (1.55) (1.92)

school size quintile 4 1.782 1.570 2.219
(2.10)* (1.82) (2.58)**

school size quintile 5 2.021 1.391 2.147
(1.25) (0.99) (1.53)

pupil FSM -1.625 -1.294
(1.16) (0.94)

pupil on special needs register -5.251 -5.157
(2.58)** (2.54)*

pupil mother tongue not English -0.083 0.333
(0.07) (0.30)

Black 2.028 2.355
(1.39) (1.56)

Asian, not including Chinese 0.637 0.857
(0.35) (0.47)

Other 0.642 0.597
(0.50) (0.52)

Religious school dummy 1.608
(1.85)

Single sex BOYS 2.860
(1.99)*

Single sex GIRLS 2.498
(2.06)*

Constant -3.058 -2.468 -3.534
(1.46) (1.36) (2.04)*

Observations 4202 4202 4202
F test for instrument in 1st stage regression 23.33 24.31 27.88
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Appendix A.1 Local Education Authorities with more than 10 percent of children attending selective schools

LEA Frequency Percentage of selective 
pupil sample

Barnet 2842 4.65
Bexley 2568 4.20
Kingston-upon-Thames 1137 1.86
Sutton 1976 3.23
Wirral 3662 5.99
Trafford 2502 4.09
Calderdale 2201 3.6
Buckinghamshire 4613 7.54
Poole 1491 2.44
Bournemouth 1517 2.48
Reading 905 1.48
Slough 1124 1.84
Plymouth 2715 4.44
Torbay 1307 2.14
Southend-on-Sea 1773 2.90
Kent 13509 22.09
Medway 2914 4.76
Gloucestershire 5738 9.38
Lincolnshire 6669 10.9

Total 61163 100

Appendix A.2 

OLS regression results for Value-added ( KS1-2) – All Pupils

Model (1) (2)

Selective LEA 0.103 0.092
(1.28) (1.10)

Observations 529747 529747
R-squared 0.58 0.60

OLS regression results for Value-added ( KS1-2) – Selective and Matched Areas Only

Model (1) (2)

Selective LEA -0.016 -0.012
(0.18) (0.14)

Observations 152052 152052
R-squared 0.58 0.61
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Appendix A.3 – First stage regressions for attending a Grammar school – Old and Young Borderline Pupils in 
Selective LEAs

(1) (2) (3)

Within-year age: Old 0.172 0.182 0.145
(4.83)** (4.93)** (5.28)**

MALE 0.016 0.003 -0.024
(0.54) (0.11) (0.80)

School size quintile 2 0.148 0.153 0.144
(1.18) (1.21) (1.51)

School size quintile 3 0.078 0.082 0.052
(0.65) (0.66) (0.62)

School size quintile 4 -0.159 -0.156 -0.006
(1.38) (1.33) (0.08)

School size quintile 5 -0.394 -0.386 -0.221
(4.46)** (4.24)** (3.93)**

Pupil FSM 0.051 0.079
(0.67) (1.29)

Pupil on special needs register 0.135 0.122
(2.82)* (3.61)**

Pupil mother tongue not English -0.008 0.097
(0.12) (1.50)

Black 0.166 0.208
(1.67) (2.13)*

Asian, not including Chinese -0.008 -0.020
(0.18) (0.40)

Other 0.008 0.006
(0.14) (0.09)

Religious school dummy -0.212
(2.91)*

Single sex BOYS 0.504
(6.21)**

Single sex GIRLS 0.476
(6.17)**

Constant 0.359 0.347 0.161
(6.18)** (5.58)** (4.14)**

Observations 4202 4202 4202
R-squared 0.16 0.16 0.40
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