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Abstract 

Evidence suggests that early education can promote children’s development, and 

narrow attainment gaps between those from lower- and higher- income families. 

However, realisation of these potential benefits depends on many factors, feasibly 

including peer composition. 

We use national census data for a year-group cohort of children in England in 2011, 

to answer two questions. How are low-income children distributed across pre-

schools? And what is the relationship between the proportions of low-income peers 

in a low-income child’s setting, and these children’s subsequent recorded 

educational attainment? 

In contrast to many European countries and to the US, we find the majority of low-

income children attend mixed settings. We find little evidence for associations 

between proportion low-income peers and low-income children’s early subsequent 

attainment. We suggest that this may be due to an arguably optimal distribution 

across settings, where the funding and provision context of 2011 facilitated a lack of 

clustering of low-income children. 

 

Introduction 

In recent years, early education and care has been afforded increasing priority 

and spending across many countries. Evidence suggests it can promote children’s 

development (Dumas and Lefranc, 2012; Ruhm and Waldfogel, 2011; Duncan and 

Magnuson, 2013), and narrow attainment gaps between those from lower- and 

higher-income families (Burger, 2010). However, attending early education does not 
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inevitably, of itself, lead to heightened trajectories: the nature of the experience is 

important.  

There has recently been a growing focus on ‘process quality,’ and on 

associated features such as staff qualifications and staff:child ratios (Mathers et al, 

2011; Blanden et al, 2017). One aspect of children’s experience that has received 

relatively little attention, however, is peer constitution. Research with school-aged 

children has, in contrast, examined peer make-up, identifying evidence of 

relationships with children’s educational and behavioural outcomes (Sacerdote, 

2011). At pre-school level, less is known about the extent of clustering by family 

characteristics and about possible impacts – especially in European contexts.  

Yet setting composition may be instrumental to development, as children in 

group-based early education spend considerable time interacting with each other. In 

many European countries, there are factors pushing towards clustering of children 

along socio-economic lines at this stage – more so than in compulsory schooling, 

where the range of options open to parents tends to be smaller, and admissions 

criteria more centralised and transparent. 

In this paper, we consider the relationship between peer make-up by income-

level in early education, and low-income children’s subsequent measured 

attainment. We use large-scale data from an English national census spanning all 

publicly funded pre-school and school-age children’s educational provision and 

recorded attainment. We choose income poverty as the dimension of interest 

because, in England, low-income children are disadvantaged throughout education, 

even accounting for other social and demographic characteristics (Department for 

Education, 2014; Department for Eduction, 2015; Taylor, 2017; Ilie et al, 2017).  
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Our study therefore differs from recent research on school and class 

composition, which has focused mainly on immigrant and minority ethnic status (e.g. 

Biedinger, Becker, and Rohling, 2008; Cebolla-Boado and Garrido Medina, 2011), 

underpinned by the confluence of immigrant / minority ethnic status and class in 

various European countries. In England, several minority ethnic groups outperform 

the majority (White British pupils), and low-income White British children are among 

the lowest achieving groups at all stages of education (Equality and Human Rights 

Commission, 2015; Kirby and Cullinane, 2016).  In this context, income-level in itself 

is a key delineator, and it is the aspect of peer composition on which we focus.  To 

what extent are children from low-income households clustered together in early 

education settings, and does the level of clustering seem to make a difference to 

their attainment in early primary school? 

Evidence on peer composition and children’s development within early 

education  

Children begin to develop social skills and establish peer relationships in the 

pre-school years. Indeed, promoting social competencies is an explicit objective of 

most early childhood practice, resulting in an emphasis on peer-to-peer 

communication. Thus there are likely to be ample opportunities for peers to influence 

each other directly, and there are several ways in which the proportion of children 

who are low-income in a setting might potentially influence the progress of attendant 

children. 

One way is through direct effects, as children learn from or mimic one another. 

Peer group make-up may also indirectly affect interactions between adults and 

children. Staff might pitch activities and discussion to the perceived abilities or 
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interests of a group; in more diverse settings, children may benefit from a wider 

range of material and opportunities. Conversely, however, homogeneity might 

enable teachers to design activities or engage children more effectively.  

Emerging evidence from the US supports the possibility of associations 

between children’s progress and peers’ skills and behaviour. Several studies have 

examined language development as a key malleable factor during the pre-school 

year, and indicate that children make more progress when situated with peers with 

higher language competence (e.g. DeLay et al, 2016; Henry and Rickman, 2007; 

Justice et al, 2011; Mashburn et al, 2009; Schechter and Bye, 2007).  

Research from European countries, where pre-school enrolment tends to be 

free and widely accessed, is scarce. Ribeiro et al (2017) sought to replicate findings 

from the US in the Norwegian context but did not detect any peer effects. Using 

German data, Ebert et al (2013) examined vocabulary development and found a 

small association with peers’ language input for children who did not speak German 

at home. 

If peer skills do make a difference to children’s progress, composition according 

to children’s income-level is potentially important, given that differences by family 

socio-economic status in children’s abilities and behaviours occur across countries 

(although their extent varies, depending on context and outcome) (Bradbury et al 

2015; David, 2010; Duncan and Magnuson 2005). In England, children who are 

eligible for Free School Meals (FSM) in reception class of primary school do 

significantly less well on average in teacher assessments at the end of that year: 

56% of children in receipt of FSM achieved a ‘good level of development’, compared 

to 72% of other children (DfE, 2017; the measure is discussed further below).  
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The reasons for this gap are complex; among other factors, the gap may reflect 

lower average levels of parental education in low-income households, a tendency to 

less exposure to high quality childcare, and the impact of low income on the home 

environment – including fewer books, toys and outings, on average, and a higher risk 

of parental anxiety and depression (Cooper; 2017; Cooper and Stewart, 2013). If 

children from lower income families tend to enter early education with more limited 

language skills and having experienced fewer opportunities for cognitive 

development, clustering by income level could itself be one determinant of the 

attainment gap, via the direct and indirect peer mechanisms discussed above.  

Three US studies move research in the direction of examining peer effects by 

income-level. Schechter and Bye (2007) examine trajectories during the pre-

kindergarten year, and indicate greater language gains for disadvantaged children in 

mixed preschools than for those in preschools serving only low-income families. 

Weiland and Yoshikawa (2014) find children in centres with proportions of low-

income children above the district mean of 32% seemed to benefit from the presence 

of children from higher-income families, with improvements in measures of receptive 

vocabulary and executive function. Miller et al (2017) also indicate, overall, that low-

income children in centres with a lower proportion of peers also from low-income 

families have higher academic progress, though they find evidence of non-linearities. 

For language development, negative associations were suggested only when the 

proportion of low-income children was between 25% and 45%. For maths, negative 

relationships were observed only in settings with 52% - 72% children from low-

income families. This indicates that changes in the make-up of a setting are likely to 

have differential effects depending on whether or not they straddle such tipping 

points. These non-linearities also highlight potential complexities of associations 
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between peer-compositions and the development of children within a group. There is 

not a straightforward ‘dosage’ effect of exposure to similar / dissimilar peers, for 

example; dynamic social and cognitive processes are engendered by different peer 

mixes. 

In England, peer socio-economic mix has been related to the development of 

low-income pre-schoolers in an observational sample, but non-linearities were not 

investigated (Sylva et al, 2004). For older children, more comprehensive analyses of 

English census data do suggest non-linear patterns, though these are different to 

those in the US research with pre-schoolers. Among school pupils, there is a link 

between peer constitution and attainment that is U-shaped or ‘ski-jump.’ Up to a 

certain point, having a higher share of peers similarly low-income appears negatively 

associated with attainment for low-income pupils, but a higher proportion of similar 

peers (approximately 35%+) appears to reverse this trend, and is positively related to 

attainment (Shaw et al, 2017; Sutton Trust, 2009). This suggests that a certain 

density of children who are potentially more similar may comprise a critical mass 

which might, for example, enable support and opportunities to be pitched 

appropriately to facilitate progress, or which may enable positive social and cognitive 

processes to take place. 

Institutional context: forces for separation and mixing in early education in 

England 

England’s context is an interesting one in which to study pre-school peer 

constitution by income-level, not least because of the assortment of factors that may 

influence patterns of mixing.. Some factors have the potential to promote 
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consistency, universality and uniformity, feasibly discouraging sorting, while others 

produce difference, and may lend themselves to selection and clustering by parents.  

Since 2004, there has been a universal entitlement to a free, part-time, early 

education place for all children in England, from the term after their third birthday. 15 

hours per week were available in 2011, the focal year in this paper. Almost all three 

and four-year-olds (estimated between 90-98%; Gambaro et al, 2015) take up at 

least one year of early education immediately preceding their formal schooling, 

which begins in the September after they turn four. 

A statutory curriculum, the Early Years Foundation Stage (EYFS), has been in 

place nationally since 2003 (Bradbury, 2014). It ‘sets the standards all early years 

providers must meet’ and ‘seeks to provide…quality and consistency.’ It prescribes 

‘activities and experiences’ with which early education centres must comply, and is 

linked directly to ‘early learning goals,’ which are assessed once pupils have 

completed their first year of primary schooling, at age five (Department for 

Education, 2014). The EYFS therefore seeks to promote some level of uniformity in 

English early education. 

In addition, all centres that receive any public funding are inspected regularly by 

the Office for Standards in Education, Children’s Services and Skills (Ofsted), which 

assesses providers against a charter of requirements, rating them as ‘outstanding,’ 

‘good,’ ‘satisfactory,’ or ‘inadequate’ (Ofsted, 2011). In theory, at least, this maintains 

a minimum standard – and alongside the homogeneity promoted by the EYFS 

curriculum, potentially mitigates against selection by parents according to perceived 

centre quality. Conversely, however, as Ofsted’s ratings and reports are publicly 

available, they inform parental choice, and may have the effect of increasing 

selection by family background (Burgess et al, 2004). 
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Another factor that may encourage sorting is wide variation in centre types. 

Though the entitlement to attendance from age three is universal, it is delivered by a 

plethora of providers – state, private and voluntary – in a ‘childcare market’ (Lloyd 

and Penn, 2012; Lewis and West, 2017). The options available differ by area. State 

nursery classes and nursery schools were established by local authorities in 

disadvantaged urban areas in the 1960s and 1970s (Owen and Moss, 1989), while 

in other areas, part-time playgroups and pre-schools run by parents and the 

voluntary sector developed to fill the gap, and consequentially, there is regional 

variation. 

Whether parents are in paid employment also influences the type of early 

education children attend. Since 1997, there has been a rapid expansion of full-day 

provision in the private and voluntary sectors, to meet the demands of rising female 

labour market participation, and encouraged by government (Stewart, 2013). 

Children can take up their free place in these centres, but often only if their parents 

pay for additional hours. Many children enter day nurseries as babies or toddlers, 

with the free entitlement functioning as a reduction in fees at three. Even among 

working families, however, variation in levels of additional fees charged by full-day 

nurseries (Huskinson et al, 2016) may provide a further sorting mechanism, and 

childcare subsidies differing by income-level further complicate this picture (Stewart 

and Obolenskaya, 2015).  

There are also differences in staff qualifications and ratios across early 

education sectors, which, again, may promote sorting. State nursery schools and 

classes must have a qualified teacher in the classroom (but can have more children 

per adult), while private and voluntary providers face less stringent qualification 
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requirements (but must correspondingly have a higher staff:child ratio) (Gambaro et 

al, 2015). 

So while nearly all three- and four-year-olds in England access free part-time 

early education, and while there are national regulatory factors that promote 

consistency, parents can ‘chose’ between centres that vary considerably, and this 

(more or less conscious and constrained) ‘choice’ depends also upon the make-up of 

provision in their local area. Some aspects of this mixed system may result in less 

clustering by background in England than in the US, for example, from where most 

evidence on sorting and peer effects in early education comes. But high levels of 

clustering may also be expected given a situation where, predominantly, ‘middle 

class and...working class parents [have been] engaged with different “circuits of 

care‟’ (Vincent et al, 2008). 

The present study 

To date, little is known at the national level about the extent of sorting into early 

education in England, or about whether any aspect of peer constitution at this stage 

appears to influence gaps in English children’s trajectories. We ask: is clustering by 

income-level happening at scale in English early education, and does it relate to the 

attainment of children from lower-income households?  

Exploring these questions is important because low-income children in England 

lag behind their peers throughout education; because there is evidence that 

intervening early could narrow these gaps; and because existing evidence suggests 

that peer constitution may be one relevant (and under-researched) factor influencing 

early development. The focus on pre-primary education also allows us to extend 
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downwards existing research on associations between later school composition and 

children’s attainment. 

We therefore address two main questions: 

1. How are low-income children in England distributed across early education 

centres in the year immediately before formal schooling? 

2. What is the relationship between the proportions of low-income peers in a 

low-income child’s early education centre, and these children’s subsequent 

educational attainment? 

Methods 

Data and sample 

We use records from the National Pupil Database (NPD), a census of all 

children in England who access state-funded education. The NPD begins following 

children once they receive funding for education in the pre-school years, and 

continues to the end of secondary school. Information can be linked longitudinally at 

the pupil level, and includes detail on each institution attended, on children’s 

recorded personal characteristics, and on their attainment in national tests and 

assessments.  

We examine children born into the 2006-07 academic year cohort who attended 

early education in January 2011. Their record during the pre-school year is 

supplemented with information from three subsequent years – reception, year 1 and 

year 2 – giving us four observational points spanning January 2011 to January 2014. 

Table 1 describes the key data linked, reporting variables available and year of 

collection. 
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The analytical sample includes 553,327 children nested in 24,727 early 

education centres. Starting from the whole school year cohort (N=617,645), we 

exclude children who:  i) were enrolled in centres with fewer than five cohort peers or 

in home-based provision (N=9,377); or ii) had missing information on outcome 

measures (Foundation Stage Profile and Key Stage One test scores (N=54,941)). 

We also link in data on each centre’s results from their Ofsted inspection, and 

area-level measures of child poverty. 

Variables 

See Table 2 for descriptive statistics for all variables. 

Measure of low income 

Because no individual-level measure of income or family economic 

circumstances is available for the year in which children attend early education, we 

construct a proxy for low income, using subsequent information on claiming free 

school meals (FSM). 

Until 2014, children in England were entitled to FSM in early primary school 

only if their family was in receipt of unemployment benefits or on a very low wage 

(Iniesta-Martinez and Evans, 2014). Thus FSM receipt serves as a proxy for low 

income, and has been supported as a measure that is reasonably reliable and valid, 

though simplistic and not fully comprehensive (Taylor, 2017; Ilie et al, 2017). From 

2014, school meals became free universally in the first three years of school, so our 

cohort is the last for whom a more reliable longitudinal future-FSM variable is 

available.  
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In later education, children who claim FSM for the longest attain the lowest 

academic scores (Gorard and Siddiqui, 2018), and we assume that families who 

persistently claim FSM throughout the first three years of their child’s formal 

schooling are highly likely to have had low incomes in the year immediately 

preceding this, when the child attended early education. This is supported by 

analyses of detailed cohort study data for an English sample across proximal years, 

which identifies a sub-group of families whose low income persists through their 

child’s pre-school period and into their schooling (Dickerson and Popli, 2012). 

Thus we denote as low-income in 2011 children recorded as claiming FSM in 

each of the years 2012, 2013, and 2014 (‘always FSM’, 12.4% of the sample). We 

also distinguish cases who are ‘sometimes FSM’ (once or twice in these years, 

12.1%) from those who are ‘never FSM’ (75.5%). 

While FSM receipt allows us to denote children from low-income families, those 

classified as ‘never FSM’ are a heterogeneous group, including children entitled to 

FSM but not claiming, children just above the threshold, and children from families 

ranging from middle income to highly affluent. Due to this diversity, we cannot 

investigate the impact of low-income peers on non-low-income children, because we 

cannot distinguish the truly higher-income within the non-FSM group. 

Measure of proportion low-income peers in early education 

We calculate for each individual child the percentage of children who are low-

income (‘always FSM’) in the centre they attend – excluding the individual 

themselves from both numerator and dominator. 
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Measure of early educational attainment 

Our main outcome measures are Foundation Stage Profile (FSP) scores, which 

are teacher-assessed according to a series of standardised criteria at the end of the 

first (reception) year of primary school (age five). 

The NPD provides no earlier record of children’s progress or attainment, so our 

outcome is a year removed from the experience of peers in early education. While 

this is a limitation of our analyses – time and subsequent experiences may dilute any 

short-term effects – it is also a strength insofar as it allows us to ascertain whether 

there are associations between pre-school peers and attainment as recorded and 

used in practice in the school context. What is lost in internal validity in measuring 

the various impacts that peer constitution may have on children’s immediate 

progress is therefore potentially gained in external validity, applicability, and 

contribution to a wider understanding of factors associated with children’s observed 

longitudinal educational trajectories.  

In 2011, reception teachers in England were required to judge every child in 

their class across the six domains of the FSP: personal, social, and emotional 

development; communication, language, and literacy; problem solving, reasoning 

and numeracy; knowledge and understanding of the world; physical development; 

creative development. Thirteen scales were spread across these areas, and a 

maximum score of nine could be scored on each (Bradbury, 2014). The sub-scales 

are highly correlated with one another (see Table 3), so although for completeness 

we perform sensitivity checks on each sub-scale, we use the summed total score as 

one of the two main outcomes in our analyses. The range of the FSP total score is 0-

117, and in our sample the mean is 89.2 (SD: 15.8). 
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There is also a combination of grades across several scales of the FSP which 

was deemed by the Department for Education to indicate that a child has reached a 

‘good level of development’ (GLD). Children must score a minimum of six across the 

seven personal, social and emotional, and communication, language and literacy 

scales, as well as 78 points or more in total. Overall, 64.7% of our cohort are 

denoted as having a GLD. This binary outcome provides less nuance than the total 

score. However, it offers a straightforward measure of a teacher’s overall 

assessment of a child’s general development at this stage. Teachers are likely to pay 

particular attention to decisions that affect whether or not a child is recorded as 

having a GLD because it is an explicit threshold and target, and may tweak scores 

on individual scales to reflect their considered judgement and / or external pressures 

(Bradbury, 2011). Thus while the full score is finer grained, the binary measure may 

offer a different type of ‘accuracy.’  

We examine both measures, and also perform analysis using children’s later 

Key Stage One scores. These are teacher assessments, again against standardised 

criteria, made at the end of the third year of formal schooling, year 2 (age seven). 

Covariates 

We control for factors that previous literature suggests are correlated with the 

proportion of children in an early education centre who are low-income, and/or with 

individuals’ FSP scores (Blanden et al, 2017; Gambaro et al, 2015; Sylva et al, 

2004). The child-level variables included are: month of birth; gender; ethnicity; 

whether the child is recorded as having special educational needs; whether she has 

English as an additional language; and whether she spends time in early education 

and care beyond the fully-funded 15 hours (see second panel, Table 2). 
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We also include area-based controls, to minimise the possibility that any 

apparent associations between peer make-up and child outcomes are driven by 

differences in the local concentration of poverty, or in the structure of early years 

provision in different parts of the country (see third panel, Table 3). The level of child 

poverty in a pupil’s neighbourhood is measured as the proportion of children living in 

families on means-tested benefits or below 60% of median equivalised income. We 

also control for the government region in which the child lives, and the percentage of 

early education in the local authority which is state-provided. 

Finally, we include available controls for key characteristics of the early 

education centre attended, (see fourth panel, Table 2). We distinguish between 

state-maintained provision and other types in the private and voluntary sector. We 

also delineate centres open all year round and those closed during the school 

holidays. The presence of graduate staff working directly with children is included, as 

well as the result of the most recent Ofsted inspection. Lastly, we incorporate the 

percentage of children in each centre who are from each recorded ethnic group, and 

the percentage of children who are reported to have English as an additional 

language. By including these factors, we seek to control so far as the data allows for 

selection into different centres by parents with different background characteristics.  

Analytical strategy 

To answer our first question (‘How are low-income children in England 

distributed across early education centres, in the year immediately before formal 

schooling?’) we present simple descriptive statistics, to illustrate the situation in 

2011. However, any description of distribution and concentration patterns requires a 

benchmark. Research on school and class composition among school-aged children 
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usually compares geographical regions (Jenkins et al, 2008; Johnston et al, 2008) or 

examines trends over time (Allen and Vignoles, 2007; Gorard, 2009). Alternatively, 

concentrations of pupils in schools are set against residential patterns, to ascertain 

whether additional sorting operates at school level. In this paper, we take a different 

approach, and contrast the distribution of children across early education centres to 

their distribution in early compulsory schooling (year 1). This approach allows us to 

focus on the institutional mechanisms that are distinctive about the pre-school 

education system, in comparison to the school system, setting aside the effects of 

residential sorting – which will contribute to both. Institutional mechanisms are 

arguably more amenable to policy influence than residential patterns. 

In addressing our second research question, (‘What is the relationship between 

the proportions of low-income peers in a low-income child’s early education centre, 

and these children’s subsequent educational attainment?’) our challenge is selection 

bias. Children are not randomly allocated to particular centres, and peer groups may 

be correlated with other factors that we cannot observe but that are themselves 

associated with or relevant for children’s development. This will bias results: any 

detectable ‘effect’ of peer composition may be the effect of unobservable parent or 

child characteristics, rather than peers.  We cannot completely circumvent this 

possibility using observational data, but we address it by using both an OLS model 

with a rich set of controls and, as an alternative, a fixed effects model.  Specifically, 

we use linear regression for each outcome, and control so far as the data allow for 

potential confounders. We enter these covariates through cumulative specifications: 

the first model simply estimates the raw association between the proportion of low-

income peers and the outcome; the second controls for child-level characteristics; 
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the third adds neighbourhood and area controls; and the fourth adds information 

about the early education centre. 

Finally, a fifth model uses school fixed effects, allowing us to focus on variation 

in pre-school peer composition among children within the same primary school. 

Given that the FSP is assessed by the teacher, who to some extent will consciously 

or unconsciously evaluate each child relative to other children in the year-group, as 

well as against the specified criteria, a school fixed effects model can capture 

variation within the cohort that is not a product of selection into or aspects of their 

school. To the extent that sorting into primary schools is correlated to sorting into 

early education centres, school fixed effects also reduces the extent of unobserved 

heterogeneity.  

In all models, we interact each child’s own income-level (low-income [‘always 

FSM’], ‘sometimes FSM,’ or ‘never FSM’) with the level of peers within their centre 

who are low-income (0%, 0.1-10%, 10.1-20%, 20.1-30%, 30.1-40%, 40.1-50%, 

50.1%+). All children are included in analyses. We classify peer-level categorically to 

allow for the non-linearities apparent in previous studies, and use reference groups 

of ‘never FSM’ and 0% peers low-income. This produces both main effects for a 

child’s FSM status and her class constitution, and interactive effects. For clarity and 

parsimony, in the main results we present key model coefficients and estimated 

marginal means for our focal groups of interest: low-income children attending early 

education centres with each proportion of fellow low-income peers. These means 

indicate estimated average scores on the FSP / probabilities of scoring a GLD on the 

FSP, for each group, controlling for covariates. 
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Results 

How are low-income children in England distributed across early education 

centres in the year immediately before formal schooling? 

Figure 1 shows that, overall, most children attend centres where 0-20% of their 

peers are low-income (‘always FSM’). Very few children (0.8%) attend early 

education with over 50% low-income peers. In the main, low-income children are not 

disproportionately sorted into certain settings. However, there is evidence of milder 

clustering. Figure 2 presents a kernel density plot showing the proportion of the 

sample attending centres with each percentage of low-income peers, split by the 

child’s own family’s income-level. It shows that children who are themselves low-

income tend more often to have higher proportions of similar peers – but even 

among this group, only 2.9% attend centres with over 50% children from low-income 

families. 

To examine whether children’s likelihood of having low-income peers varies by 

type of centre, we delineate between state-maintained settings (school nurseries and 

local authority-run nursery schools) and other types of early education. State-

maintained centres are located mainly in inner city areas, where the concentration of 

poverty is higher, and these centres largely operated a three hour session per day 

during our focal period, making it difficult for working parents to rely on their provision 

alone.  Both factors are likely to push towards higher numbers of low-income 

children in the state sector; indeed, 71% of low-income children in our sample attend 

state nurseries, compared to 44% of ‘never FSM’ children.  As a result, children in 

state-maintained centres are more likely to have higher levels of low-income peers 

than those in private or voluntary sector institutions, as shown in Figure 3. Even in 
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state settings, however, it is rare for low-income children to have a majority of low-

income peers, at just 3.6% of the sample. 

Figures 4 and 5 compare levels of low-income peers for sample children in this 

early education year (2011) to their experience in their school year-group cohort two 

years later.  Though Figure 4 shows a fall overall in the number of children who have 

no low-income peers in school compared to in early education, the means and 

distributions for each income group are very similar across the two time points 

(Figure 5). There is a reduction in the number of children with no low-income peers, 

and a corresponding increase in those with 0-10%, along with a very small increase 

in those with 10-20%. This indicates that some children attend private day nurseries 

or pre-schools catering only for children with working or higher-income parents. 

Many of these children appear to move to state primary schools where the intake is a 

little more mixed. However, there is negligible difference in higher concentrations of 

lower-income children between the two stages.  

So it is more common to attend a nursery with no low-income children than a 

similarly constituted primary. But children are no more likely to attend an early 

education centre with more than 20% low-income peers than they are to attend such 

a primary school.  

Thus the main answer to question 1 is twofold. Children are distributed 

somewhat unevenly between early education centres according to their income-

level: across provider-types, and in most areas, low-income children are more likely 

than higher-income children to have higher numbers of similarly low-income peers. 

However, extreme clustering is rare, and this is also the case for sample children two 

years later, in compulsory schooling. Due perhaps to the universal and standardised 
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aspects of early education in England, there seems to be a high level of mixing, at 

least according to family income-level as proxied by recorded FSM. 

In addressing question 2, variation relies upon this overall distribution: we 

compare, in the main, children who have no similarly low-income peers to those with 

levels of low-income peers ranging from the low to the moderate. The similarity of 

patterns of sorting at the two stages – early education and primary school – provides 

support for our use of school fixed effects to limit the potential effect of sorting on 

unobservables resulting from parental choice. 

What is the relationship between the proportions of low-income peers in a 

child’s early education centre and children’s subsequent educational 

attainment?  

Table 4 shows key coefficients from models examining relationships between 

proportion low-income peers in early education and FSP total score. The first four 

columns refer to the OLS specifications, while the fifth reports results from the fixed 

effects specification. Figure 6 shows model predicted probabilities for children who 

are themselves low-income, from OLS models 2, 3 and 4, and fixed effects (Model 

5), respectively.   

When the association between level of similarly low-income peers and FSP 

score is estimated without controlling for covariates (Model 1), low-income children in 

centres with over 50% low-income peers (3% of the sample) display the lowest 

score. Across the rest of the distribution, the relationship tends to be negative, but 

with a slight kink for children in centres with 40-50% low-income peers, who tend to 

do as well as children in centres with 10-20% low-income peers. The negative 

relationship between having a majority similarly low-income peers and attainment 
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echoes findings in the US literature, while the U-shape is congruent with patterns 

found in previous analyses of the data for older children in England. 

However, Table 4 also shows that even in this model without controls, the 

magnitude of the relationships between proportion peers low-income and FSP score 

is small compared to differences by children’s own family income-level.  

When additional child-level factors are included (Model 2), results remain 

largely similar, while associations with levels of low-income peers become 

substantively negligible in Model 3, as both main and interacted coefficients are 

reduced. Model 3 accounts for area factors and further analyses (not shown; 

available from authors on request) indicate neighbourhood poverty rate as the key 

factor accounting for the association in Models 1 and 2 between peer group and 

outcomes.  Children living in areas of high poverty achieve lower FSP scores, even 

after controlling for individual characteristics. But our results suggest that these 

apparent area effects are not channelled, even partially, through peers in early 

education, but must operate through other mechanisms: children living in similarly 

poor areas but attending centres with different peer compositions achieve similar 

scores in their FSP. 

The fourth model controls for other characteristics of children’s early education 

centres – type of centre, qualification of staff, Ofsted judgement, size, whether open 

all year round, and also composition by ethnicity and home language. This does not 

change results. Only for children with no low-income peers is the association slightly 

stronger, suggesting sorting into different types of centre. 

Overall then, results from the OLS model indicate an essentially null direct 

relationship from peer composition to FSP score. This pattern is confirmed by the 
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fixed effect model, which compares children in the same primary school who 

attended early education centres with different levels of low-income peers. Again, 

there is little relationship between constitution by income-level of low-income 

children’s early education settings and their FSP result. 

Table 5 and Figure 7 show analyses replicated with FSP GLD as the outcome, 

rather than FSP total score.  In Model 1, the raw association between a low-income 

child’s likelihood of being attributed a GLD and her peer composition in early 

education is similar to that found using the continuous FSP total outcome: on 

average, those in centres with over 50% similarly low-income peers are less likely to 

be denoted as attaining a GLD. Again, however, differences according to peer 

constitution are small compared to difference according to children’s own income-

levels.  

By Model 5, which incorporates school fixed effects, the relationship between 

pre-school constitution and GLD score has largely flattened: the biggest difference 

estimated is between children in centres with 50%+ low-income peers and those in 

centres with 40.1-50%, but the effect is small (.07 of a standard deviation).   

Sensitivity checks 

We use a range of alternative specifications to check whether analytical 

decisions and constructs have influenced our results. Checks span different 

attainment outcomes, various sub-groups of pupils, delineation of setting types, and 

alternative model controls. They are detailed in the online supplementary materials, 

and continue consistently to suggest that the association between early education 

peer constitution by income-level and low-income children’s formally recorded early 

school attainment appears to be substantively negligible. 



24 

 

Discussion 

This study attempts comprehensively to examine the extent of clustering by 

family income-level in early education centres in England, and associations with 

early reported school attainment. While there is growing interest in the potential of 

early education to narrow developmental gaps, peer composition has been relatively 

overlooked as a theoretically feasible instrumental factor.  

Existing research has found evidence of peer effects for children with less 

developed language, or from families with lower socio-economic status. But these 

studies focus on a single town or area, or use surveys which provide data on only a 

handful of the children’s peers, limiting wide-scale generalisability. Concentrating on 

low-income children, because they tend to be at a disadvantage throughout their 

education, our study uses a national census of all children born in one academic 

year in England to get a full picture both of the extent to which children with different 

family income levels attend differently constituted settings, and of the association 

between the full peer group and a child’s early attainment, as recorded by teachers 

at the end of the first year of primary school. 

We find some evidence of mild clustering by income-level: low-income children 

are more likely to attend centres with more similarly low-income peers than high-

income children are. However, in very few centres are low-income children a 

majority: just 3% of children from low-income households attend provision where 

more than half of their peers are also low-income.  

When comparing peer composition in pre-school to year 1 of compulsory 

schooling, patterns are very similar. The main difference is that there are some 

children who do not appear to mix with any low-income peers in early education 
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(24%) – and this is less common in primary school (13%). Thus there is evidence of 

clustering among higher-income but not low-income children (as least so far as 

income is measured by our FSM proxy). Beyond this extreme of no low-income 

peers, patterns of sorting into early education largely resemble those for primary 

school. This might be the result of universal eligibility to free places, operating under 

the early years curriculum, and regulated by a national inspection system. Despite 

the complex mixed market of providers in England, these mechanisms may 

discourage highly disproportionate concentration of children from lower-income 

backgrounds. 

We find associations between proportion of peers from low-income households 

and children’s early attainment in unadjusted models, but the size of these 

associations (always small) becomes negligible once individual, centre and area 

characteristics are controlled for. In particular, accounting for level of child poverty in 

the family’s residential area substantially reduces the association between peer 

make-up and outcomes. Similar children score less well if they come from areas with 

higher levels of poverty, but peer make-up in early education does not appear to be 

a mechanism for this. It seems unlikely that the apparent absence of peer effects 

results from sorting of children into centres, as we would expect any such bias to be 

upwards, inflating observed relationships with peer levels and creating ‘false 

positives’ in results. Findings from the school fixed effect specification, which may 

partly account for sorting on unobservables, also suggest the association is 

negligible. 

Our indications of an essentially null relationship between peer constitution by 

income-level and subsequent attainment differ somewhat from patterns identified in 

preceding literature. This may be for a number of reasons. Firstly, the lack of 
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association might result from the patterns of dispersion of low-income children 

across centres in England: in our analytical year of interest, at least, it seems that 

low-income children may not have been concentrated in proportions that would 

engender any relationships at scale. The lowered scores that we observe for the 

very few children in centres with over 50% fellow low-income peers speaks to this, 

and suggests that, nationally, children in England were distributed in this year rather 

optimally – at least so far as potential peer processes for those from low-income 

families may be concerned, and according to the weight of previous evidence. 

On the other hand, our findings may to some extent be an artefact of the blunt, 

non-immediate measure with which we proxy income-level. Though FSM has been 

shown to provide a reasonably valid indication of family circumstance, it does not 

capture all very low-income families (Ilie et al, 2017). Further, our analytical year of 

interest is removed from initial observation of FSM take-up, and the binary nature of 

the variable masks nuanced variations at the individual and peer-group levels, which 

might relate to children’s attainment. Moreover, as  we are only able to measure 

peer-group at the setting level, we do not observe immediate interactions.  Finally, 

the FSP attainment measure is an inexact representation of children’s manifest 

capacities, and is in part a product of surrounding structural and institutional 

processes and pressures, rather than an immediately direct proxy for the child 

herself (Bradbury and Roberts-Holmes, 2017).  

So it is feasible that there are associations for the children in our sample 

between peers and development that are not conveyed by the data available. Some 

of the previous studies which have found greater apparent effect have used 

measures formulated specifically to rate children’s progress immediately after 

exposure to different peer-levels, and we, in contrast, use observational data for 
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routinely collected, high-stakes FSP assessments, a year removed from the early 

education experience. Conversely, however, our use of these data, and 

corresponding null findings, may invite caution in interpretation of results conveyed 

by within-study measures tailored specifically to and used for research: their external 

validity in proxying impact in practice, and in the longer term, might be limited. 

Our overall results indicating little association between peer mix by income-

level and low-income children’s attainment should be caveated according to the 

limitations of our measures and methods, but also contextualised in our findings on 

minimal clustering and sorting. Nationally, children in England, in 2011, were fairly 

evenly dispersed (according to our measure) across early education centres – and, 

perhaps accordingly, there is scant patterning of early attainment by peer 

constitution using this measure. 

Social mix is arguably desirable for reasons beyond its relationships with 

recorded academic progress (Gorard and Siddiqui, 2018), so the situation we have 

described may be seen primarily as one of reasonable levels of mixing by income-

level in early education, both from the perspective of observed educational progress, 

and from that, potentially, of greater societal benefits. Whether this apparent 

equilibrium will be maintained in the context of recent major changes to funding of 

the early years is a question that we will explore in future research, as the data 

becomes available.    
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Table 1: Structure of the data 
Year January 2011 

 
2012  2013 2014 

School year Penultimate 
academic year 
before formal 
school entry 

Reception class: 
first year of 
formal schooling 

Year 1: second 
year of formal 
schooling 

Year 2: third 
year of formal 
schooling 

Children’s age Age: 3-4 Age: 4-5 Age: 5-6 Age: 6-7 

Child level 
variables:  
Socio-
demographic 
characteristics 

Gender 
Ethnicity  
Home language 
Month of birth 
Special Educational 
Need  
Local area identifier 
(LSOA) 
Hours per week of 
ECEC attendance  

Ethnicity  
Home language 
Free school 
meals 
 
 

Ethnicity  
Home 
language 
Free school 
meals 
 

Ethnicity  
Home 
language 
Free school 
meals 
 
 
 

Child level 
variables: outcome  

 Foundation Stage 
Profile scores 
 

 Key Stage 
One scores 

Child’s local area 
variables*: 

Proportion of 
children who are 
low-income* 
The government 
office region  

   

 
ECEC 
setting/school level 
variables 

 
ECEC setting 
identifier  
Most recent Ofsted 
inspection rating 
Whether qualified 
teachers and / or 
early years 
professionals work 
with 3-4 year-olds  
Number of weeks 
per year open  
Total number of 
children in this age 
group attending  
Type of ECEC 
setting (e.g. private 
day care, school 
nursery, voluntary 
sector setting) 

 
Primary school 
identifier 
Most recent 
Ofsted inspection 
rating**  
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

*This information is linked in from external data sources rather than being provided within the NPD, 
and is matched on each child’s local area identifier (LSOA) 
** Ofsted Inspection information is linked from external data source and is matched on the centre 
identifier. 
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Table 2: Descriptive Statistics  

  %/Mean (SD) N 

Panel 1: Main variables   
 Child always FSM 12.4 68.638 
 Child sometimes FSM 12.1 67,178 
 Child never FSM 75.5 417,511 
 FSP total score 89.2 (15.8)  
 FSP GLD 64.7 357,781 
 FSP not GLD 35.3 195,546 
 Percent peers always FSM 11.9(12.04)  
 Percent peers sometimes FSM 11.9 (9.31)  
 Percent peers never FSM 72.8 (18.31)  
Panel 2: Child characteristics   
Month and year of birth September   2006 8.71 48,196 
 October        2006 8.62 47,702 
 November   2006 8.2 45,388 
 December   2006  8.09 44,751 
 January        2007 8.26 45,707 
 February      2007 7.58 41,954 
 March 8.24 45,582 
 April 7.9 43,709 
 May 8.58 47,488 
 June 8.22 45,476 
 July 8.82 48,818 
 August  8.78 48,556 

Ethnicity 0 Missing always 0.32 1,759 
 1 Bangladeshi 1.6 8,871 
 2 Indian 2.68 14,821 
 3 Any other Asian 1.79 9,887 
 4 Pakistani 4.27 23,610 
 5 Black African 3.54 19,589 
 6 Black Caribbean 1.14 6,318 
 7 Any other Black 0.72 3,964 
 8 Chinese 0.38 2,097 
 9 Any other mixed 1.82 10,066 
 10 White and Asian 1.2 6,650 
 11 White and Black African 0.71 3,943 
 12 White and Black Caribbean 1.45 8,007 
 15 Any other ethnic group 1.58 8,735 
 17 White British 72.13 399,108 
 18 White Irish 0.24 1,312 
 Gypsy / Roma / Irish Traveller 0.18 1,017 
 20 Any other White 4.26 23,573 

English as additional 
language (EAL)  

No  82.2 454,845 
Yes (at least once)  17.7 97,923 

 Always missing  0.1 559 
Recorded as having 

Special Education 
Need 

No 95.29 527,283 

Yes 4.71 
26,044 

Hours attended 15 hours or under 76.29 422,155 
 More than 15 hours 23.71 131,172 
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 %/Mean (SD) N 

Panel 3: area characteristics   

Child poverty in the 
area where child lives, 

deciles 

Least poor 9.16 50,706 
2 9.16 50,676 
3 9.61 53,192 

 4 9.68 53,549 
 5 9.8 54,222 
 6 10.15 56,188 
 7 10.28 56,876 
 8 10.36 57,324 
 9 10.59 58,587 
 Poorest 10.82 59,845 

 Missing information 0.39 2,162 
Regions East Midlands 8.42 46,568 

 East of England 10.96 60,627 
 N East 4.93 27,263 
 N West 13.69 75,732 
 South East 15.85 87,725 
 South West 8.78 48,560 
 West Mids 11.14 61,664 
 Yorks and Humber 10.31 57,044 
 Missing 0.39 2,162 
 Inner London 5.44 30,088 
 Outer London 10.10 55,894 

Early education in LA 
provided in maintained 

settings 

0 - 24.9% 26.25 145,257 
25 - 49.9% 23.58 130,462 
50 - 74.9% 34.29 189,761 

 75 - 100% 15.88 87,847 

Panel 4: preschool characteristics   

Type of setting School nursery 49.49 273,860 
 Indy school 0.84 4,645 
 LA day nursery 1.02 5,636 
 Other, not priv/vol sector 1.53 8,458 
 Priv/vol day nursery 22.54 124,717 
 Sure Start or Integrated Centre 1.15 6,343 
 Priv/vol nursery school 1.22 6,773 
 Priv/vol other 0.38 2,077 
 Priv/vol playgroup/preschool 21.83 120,818 
 School nursery 49.49 273,860 
 Indy school 0.84 4,645 
 LA day nursery 1.02 5,636 

Setting size 1-20 22.27 123,206 
 21 - 30 23.52 130,154 
 31 - 50 30.76 170,229 
 51 - 193 23.45 129,738 

Ofsted judgment Outstanding 12.61 69,758 
 Good 45.6 252,310 
 Satisfactory 13.23 73,196 
 Inadequate 0.49 2,711 
 No information 28.08 155,352 
 Outstanding 12.61 69,758 

Opening weeks 38 weeks or fewer 70.6 390,662 
 38.5 - 50 12.45 68,914 
 50.2 - 52 16.94 93,751 
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Staff qualifications 

 
No QTS or EYP 

 
33.55 

 
185,657 

 least 1 QTS or EYP 16.95 93,810 
 School setting 49.49 273,860 

Other peers’ 
characteristics: % 

peers who… 

have EAL 17.6 (24.5)  
Bangladeshi 1.6 (6.9)  
Indian 2.8 (7.5)  
Any other Asian 1.8 (4.6)  

 Pakistani 4.2 (12.6)  
 Black African 3.5 (8.4)  
 Black Caribbean 1.1 (4.0)  
 Any other Black 0.7 (2.6)  
 Chinese 0.4 (1.4)  
 Any other mixed 1.8 (3.4)  
 White and Asian 1.2 (2.5)  
 White and Black African 0.7 (1.9)  
 White and Black Caribbean 1.4 (3.0)  
 Any other ethnic group 1.7 (4.4)  
 White British 70.8 (30.5)  
 White Irish 0.25 (1.2)  
 Gypsy / Roma / Irish Traveller 0.2 (1.3)  
 Any other White 4.4 (7.6)  
 Missing always 1.4 (4.5)  
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Table 3: correlations between scales of the FSP 
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FSP total 1.0       

Personal, social and 
emotional 

.9 1.0      

Communication, 
language and literacy 

.96 .79 1.0     

Problem solving, 
reasoning and numeracy 

.92 .74 .87 1.0    

Knowledge and 
understanding of world 

.84 .74 .75 .75 1.0   

Physical development .8 .72 .71 .68 .69 1.0  

Creative development .79 .71 .7 .66 .71 .67 1.0 
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Table 4: Key coefficients from cumulative OLS models and FE model estimating relationships between proportion peers low-income and 
Foundation Stage Profile total score  
 Model 1: 

No controls 
Model 2: 

Child characteristics 
Model 3: Local area 

characteristics 
Model 4: Centre 
characteristics 

Model 5: 4 + 
School FE 

Never FSM 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

Once or twice FSM -7.57*** (0.18) -7.08*** (0.16) -6.11*** (0.16) -5.96*** (0.16) -5.19*** (0.15) 

Always FSM -10.2*** (0.23) -9.26*** (0.21) -8.00*** (0.21) -7.78*** (0.21) -7.32*** (0.19) 

           

0% always FSM peers 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

0.1-10% always FSM peers -1.68*** (0.06) -1.02*** (0.06) -0.46*** (0.06) -0.89*** (0.06) -0.49*** (0.06) 

10.1-20% always FSM peers -4.86*** (0.07) -3.37*** (0.06) -1.92*** (0.07) -2.29*** (0.07) -1.29*** (0.08) 

20.1-30% always FSM peers -6.96*** (0.09) -5.07*** (0.08) -3.01*** (0.09) -3.39*** (0.09) -1.88*** (0.10) 

30.1-40% always FSM peers -7.22*** (0.13) -5.49*** (0.12) -3.09*** (0.12) -3.47*** (0.13) -1.99*** (0.14) 

40.1-50% always FSM peers -8.49*** (0.21) -6.58*** (0.20) -3.89*** (0.20) -4.17*** (0.20) -1.78*** (0.21) 

50.1% + always FSM peers -8.20*** (0.41) -6.75*** (0.38) -3.98*** (0.38) -4.11*** (0.38) -2.06*** (0.38) 

           

Always FSM # 0% always FSM peers 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

Always FSM # 0.1-10% always FSM peers 0.68* (0.27) 0.53* (0.25) 0.39 (0.25) 0.21 (0.25) 0.26 (0.22) 

Always FSM # 10.1-20% always FSM peers 2.45*** (0.26) 2.07*** (0.24) 1.52*** (0.24) 1.27*** (0.24) 1.13*** (0.22) 

Always FSM # 20.1-30% always FSM peers 3.99*** (0.27) 3.25*** (0.25) 2.45*** (0.25) 2.20*** (0.25) 1.91*** (0.23) 

Always FSM # 30.1-40% always FSM peers 4.39*** (0.30) 3.67*** (0.28) 2.79*** (0.27) 2.53*** (0.27) 2.48*** (0.25) 

Always FSM # 40.1-50% always FSM peers 6.20*** (0.38) 5.22*** (0.35) 4.23*** (0.35) 3.94*** (0.35) 2.78*** (0.32) 

Always FSM # 50.1% + always FSM peers 3.59*** (0.58) 3.22*** (0.53) 2.39*** (0.53) 2.14*** (0.53) 1.95*** (0.49) 

           

Constant 94.0*** (0.04) 97.2*** (0.08) 101.5*** (0.14) 100.3*** (0.46) 98.1*** (0.55) 

Observations 553327  553327  553327  553327  553327  

Standard errors in parentheses + p < .10, * p < .05, ** p < .01, *** p < .001. Outcome is FSP total score (range 0-117, mean = 89.2, SD: 15.8). Data source: National Pupil 
Database.  Model 2 adds child gender, ethnicity, SEN in 2011, home language, month of birth, hours attending early education. Model 3 adds GOR, IDACI, proportion 
provision in LA in maintained sector. Model 4 adds early education center’s staff qualifications, weeks open per year, Ofsted judgement, center size, center type, proportion 
peers EAL, proportion each ethnicity. Model 5 adds fixed effects for school at which FSP assessed in 2013. 
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Table 5: Key coefficients from cumulative OLS models and FE model estimating relationships between proportion peers low-income and 
probability of being assessed as having a ‘Good Level of Development’ in the Foundation Stage Profile  
 Model 1: 

No controls 
Model 2: 

Child characteristics 
Model 3: Local area 

characteristics 
Model 4: Centre 
characteristics 

Model 5: 4 + 
School FE 

Never FSM 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

Once or twice FSM -0.19*** (0.01) -0.18*** (0.01) -0.16*** (0.01) -0.16*** (0.01) -0.15*** (0.01) 

Always FSM -0.24*** (0.01) -0.22*** (0.01) -0.20*** (0.01) -0.20*** (0.01) -0.20*** (0.01) 

           

0% always FSM peers 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

0.1-10% always FSM peers -0.028*** (0.00) -0.017*** (0.00) -0.0078*** (0.00) -0.015*** (0.00) -0.015*** (0.00) 

10.1-20% always FSM peers -0.082*** (0.00) -0.057*** (0.00) -0.033*** (0.00) -0.041*** (0.00) -0.036*** (0.00) 

20.1-30% always FSM peers -0.11*** (0.00) -0.084*** (0.00) -0.051*** (0.00) -0.060*** (0.00) -0.052*** (0.00) 

30.1-40% always FSM peers -0.11*** (0.00) -0.087*** (0.00) -0.051*** (0.00) -0.060*** (0.00) -0.059*** (0.00) 

40.1-50% always FSM peers -0.12*** (0.01) -0.090*** (0.01) -0.050*** (0.01) -0.058*** (0.01) -0.056*** (0.01) 

50.1% + always FSM peers -0.14*** (0.01) -0.12*** (0.01) -0.079*** (0.01) -0.084*** (0.01) -0.072*** (0.01) 

           

Always FSM # 0% always FSM peers 0 (.) 0 (.) 0 (.) 0 (.) 0 (.) 

Always FSM # 0.1-10% always FSM peers -0.00033 (0.01) -0.0039 (0.01) -0.0069 (0.01) -0.010 (0.01) -0.0086 (0.01) 

Always FSM # 10.1-20% always FSM peers 0.041*** (0.01) 0.033*** (0.01) 0.021** (0.01) 0.017* (0.01) 0.019* (0.01) 

Always FSM # 20.1-30% always FSM peers 0.077*** (0.01) 0.062*** (0.01) 0.046*** (0.01) 0.042*** (0.01) 0.038*** (0.01) 

Always FSM # 30.1-40% always FSM peers 0.086*** (0.01) 0.072*** (0.01) 0.054*** (0.01) 0.049*** (0.01) 0.049*** (0.01) 

Always FSM # 40.1-50% always FSM peers 0.12*** (0.01) 0.10*** (0.01) 0.083*** (0.01) 0.078*** (0.01) 0.068*** (0.01) 

Always FSM # 50.1% + always FSM peers 0.082*** (0.02) 0.075*** (0.02) 0.059*** (0.02) 0.054** (0.02) 0.057*** (0.02) 

           

Constant 0.74*** (0.00) 0.78*** (0.00) 0.88*** (0.00) 0.89*** (0.01) 0.84*** (0.02) 

Observations 553327  553327  553327  553327  553327  

Standard errors in parentheses + p < .10, * p < .05, ** p < .01, *** p < .001. Data source: National Pupil Database.  Model 2 adds child gender, ethnicity, SEN in 2011, home 
language, month of birth, hours attending early education. Model 3 adds GOR, IDACI, proportion provision in LA in maintained sector. Model 4 adds early education center’s 
staff qualifications, weeks open per year, Ofsted judgement, center size, center type, proportion peers EAL, proportion each ethnicity. Model 5 adds fixed effects for school at 
which FSP assessed in 2013. 
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Figure 1: Proportion of peers who are low income 

 
Note: Low income = ‘always FSM.’ N = 553,327. Source: National Pupil Database. 
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Figure 2: Distribution of sample children across early education centres with 
each level of low-income peers, by child’s own income level 

 

Note: Low income = ‘always FSM.’ N = 553,327. Source: National Pupil Database. 
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Figure 3: Distribution of sample children across early education centre with 
each level of low-income peers, by child’s own income level, split by centre 
type 

 
Note: Low income = ‘always FSM.’ N = 553,327. Source: National Pupil Database. 
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Figure 4: Number of sample children with each level of peers low-income, 
across early education centres in 2011 and primary schools at year 1, in 2013 

 
Note: Low income = ‘always FSM.’ N=551,713. Source: National Pupil Database. 
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Figure 5: Distribution of sample children across early education centres and 
primary schools at year 1, with each level of low-income peers, by child’s own 
income level 

 
Note: Low income = ‘always FSM.’ N=551,713. Source: National Pupil Database. 
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Figure 6: Model estimated mean Foundation Stage Profile total scores, for children themselves low-income, according to 
proportion low-income peers in their early education centre 

 

 

All Models: N= 553,327. See Tables 2, 4 for details of covariates. Outcome is FSP total score (range 0-117, mean = 89.2, SD: 15.8). Error bars = 95% CI. 
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Figure 7: Model estimated probability of being assessed as attaining a Good Level of Development (GLD), for children 
themselves low-income, according to proportion low-income peers in their early education centre 

 

 
All Models: N= 553,327. See Tables 2, 5 for details of covariates. Error bars = 95% CI 


