Sheffield
Hallam _
University

How far behind in number are socioeconomically
disadvantaged pupils when they start school in England?

CULLINEY, Matrtin <http://orcid.org/0000-0002-7329-8675> and ROBSON,
Joanne

Available from Sheffield Hallam University Research Archive (SHURA) at:
https://shura.shu.ac.uk/36844/

This document is the Published Version [VoR]
Citation:

CULLINEY, Martin and ROBSON, Joanne (2026). How far behind in number are
socioeconomically disadvantaged pupils when they start school in England? British
Educational Research Journal (BERJ). [Article]

Copyright and re-use policy

See http://shura.shu.ac.uk/information.html

Sheffield Hallam University Research Archive
http://shura.shu.ac.uk


http://shura.shu.ac.uk/
http://shura.shu.ac.uk/information.html

'.) Check for updates

Received: 9 May 2025 Accepted: 22 January 2026

DOI: 10.1002/berj.70127

ORIGINAL ARTICLE BERJ BERA

How far behind in number are
socioeconomically disadvantaged pupils when
they start school in England?

Martin Culliney | Joanne Robson

Sheffield Institute of Education, Sheffield

Hallam University, Sheffield, UK Abstract

This paper examines the gap in number skills be-
Correspondence n icall disad t d d
Martin Culliney, Sheffield Institute of tween  socioeconomically  disadvantaged ~ an
Education, Sheffield Hallam University, non-disadvantaged children in the first year of com-
:ﬁg‘” Arunds| Building, Sheffield 51 1WB pulsory schooling in England. Past research mostly
Email: m.culliney@shu.ac.uk relies on statutory asspssment data collected to-

wards the end of the first year of school and does

Funding information . . . .
Education Endowment Foundation not show the attainment gap associated with socio-

economic disadvantage when pupils begin school,
nor does it measure the size of the gap. The analy-
sis presented here uses primary data from number
assessments conducted in autumn 2023 and sum-
mer 2024 with 3018 pupils in 169 schools alongside
National Pupil Database records to provide a new
perspective on early number attainment. It finds that
pupils defined as socioeconomically disadvantaged
in their first year of school achieve number assess-
ment scores 23.6% lower than other pupils. The ef-
fect size (g=0.51) remains the same in follow-up
assessments at the end of the school year. These
findings have implications for government policy
given stated commitments to increasing the number
of pupils achieving a good level of development in
statutory assessments at age 5.

KEYWORDS

administrative data, early years, number, socioeconomic
disadvantage

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution
and reproduction in any medium, provided the original work is properly cited.

© 2026 The Author(s). British Educational Research Journal published by John Wiley & Sons Ltd on behalf of British
Educational Research Association.

Br Educ Res J. 2026;00:1-18. wileyonlinelibrary.com/journal/ber;j 1


www.wileyonlinelibrary.com/journal/berj
mailto:
https://orcid.org/0000-0002-7329-8675
http://creativecommons.org/licenses/by/4.0/
mailto:m.culliney@shu.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fberj.70127&domain=pdf&date_stamp=2026-02-09

: | BERJ

Key insights

What is the main issue that the paper addresses?

This paper uses primary data to examine the socioeconomic attainment gap in num-
ber among pupils at the start of their first year of school. Previous research has
largely relied on statutory assessment data, which is collected at the end of the first
school year and currently distinguishes only between pupils meeting and not meet-
ing the expected standard.

What are the main insights that the paper provides?

The analysis shows that children in England defined as socioeconomically disad-
vantaged begin school with weaker number skills than their peers (23.6%, or 0.51
standard deviations). A substantial attainment gap remains at the end of the first
school year.

INTRODUCTION

Early years education has become central to the discourse around socioeconomic disad-
vantage. Renewed interest in early childhood is exemplified by the UNICEF (2025) man-
date stating the rights of every child to grow up safe, healthy, educated and empowered.
Mathematics has been central to discussions of socioeconomic achievement gaps and
has been a focus of policy makers (Hodgen et al., 2022), particularly in relation to cultural
and economic capital, and how this perpetuates inequality (Bourdieu, 1977). Bourdieu ar-
gues that family plays a critical role in an individual acquiring cultural capital (Bourdieu &
Wacquant, 1992), and a growing body of research highlights the role of home in the develop-
ment of numeracy skills.

In a review, Dowker (2021) finds that an impactful home numeracy environment should
include mathematical activities offered by parents beyond those directly available to chil-
dren. Research suggests that the relationship between parental expectations and child nu-
meracy performance is mediated by numeracy activities (Mak et al., 2024). Other studies
have shown that the activities provided by parents appear to affect their children's numeracy
performance (Lefevre et al., 2002). As mathematical development is cumulative (Baroody
et al., 2012), early attainment gaps are likely to widen over time. Children from low-income
backgrounds typically have poorer mathematics outcomes and can already be behind be-
fore they start school (Dowker, 2008; James-Brabham et al., 2023; Short & McClean, 2021),
demonstrating the importance of the home environment.

Mathematics is increasingly vital in a competitive economy requiring numerate graduates
(Mujtaba et al., 2014). Early mathematics focuses on number and number sense (Raghubar
& Barnes, 2017). It involves understanding the value and relationships between numbers
and is a foundation for all higher-level mathematics (Feikes & Schwingendorf, 2008). There
is evidence that early number sense is related to applied problem-solving ability later on
(Jordan et al., 2010), and that mathematical knowledge at school entry predicts later math-
ematical achievement (Duncan et al., 2007), yet a systematic review identified ‘a significant
lack of research’ on mathematics education for children under 4 years of age (Simpson &
Linder, 2014). In England, this lack of research is compounded by the limitations of assess-
ment data available for pupils in the first year of school, making it difficult to evidence the
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learning needs of children of this age and to identify attainment gaps associated with socio-
economic disadvantage.

Early number competencies such as early numerosity, symbolic and non-symbolic
representations, cardinal values and verbal counting are best promoted through active
learning opportunities and are dependent on the input received by the child (Clements &
Sarama, 2007). Children with a secure understanding of these principles are able to prog-
ress quickly, and difficulties in learning mathematics have been traced to weaknesses in
these areas (Mazzocco & Thompson, 2005). Number abilities therefore appear highly sen-
sitive to socioeconomic status, which highlights the importance of early input and instruction
(Jordan et al., 2010). This includes the home environment and early interactions with adults
in formal childcare and education settings.

Both the OECD (2025) and the Department for Education (DfE, 2024a) see teachers and
schools as instrumental in breaking intergenerational inequalities and strengthening cultural
capital. The Best Start in Life (DfE, 2024a) strategy emphasises the importance of early ed-
ucation, particularly for children from socioeconomically disadvantaged backgrounds, who
often ‘need more opportunities to develop the wider habits and capacities for learning that
they will need for later success’ (DfE, 2024a, p. 13). The UK government aims to increase
the percentage of five-year-olds assessed as having a good level of development in key
learning areas from 67% in 2024 to 75% by 2029 (DfE, 2025). Behind these headline figures
lies a gulf in attainment between poorer pupils and their peers. Only 51.5% of socioeconomi-
cally disadvantaged pupils, defined by eligibility for free school meals (FSM), currently reach
a good level of development compared with 72% of those defined as non-disadvantaged.’
As socioeconomically disadvantaged pupils are less likely to reach a good level of develop-
ment, narrowing this attainment gap would help the government to achieve its goal.

This government target reflects increased awareness of the importance of early years ed-
ucation. However, the metric chosen to determine whether children that start school ‘ready
to learn’ (DfE, 2025, p. 12) is an assessment undertaken at the end of the first year of school.
This is not a measure of a child's ability when they start school. As very little data is avail-
able on pupil ability during the first weeks of school, it is understandable that data collected
towards the end of the first school year is used as a proxy.

In September 2021, the Reception Baseline Assessment was introduced to assess liter-
acy, communication, language and mathematics skills within the first 6 weeks that a child
is in school. Teachers are responsible for administering and marking the assessment. The
numerical marks are then reported to the Department for Education, but they are not pub-
lished, shared with parents, or stored in the National Pupil Database (NPD), unlike the re-
sults from other statutory assessments which can be accessed by accredited researchers
under certain conditions. The Reception Baseline Assessment is intended as a measure
against which pupil progress at the end of primary education (age 10—11) can be gauged
(Standards and Testing Agency, 2024). However, it does not enable researchers to study the
attainment gap as the results are not made available, despite recommendations for baseline
assessments to be conducted when pupils arrive at new settings (Ofsted, 2014, p. 8).

The shortage of evidence on early maths and socioeconomic disadvantage is addressed
in this paper, which uses primary data from number assessments conducted with 3018
pupils during their first 3 months of school to measure the attainment gap between so-
cioeconomically disadvantaged pupils and their peers. The analysis makes two important
contributions to the literature. Firstly, it generates an insight into the socioeconomic disad-
vantage gap in pupil number ability at an earlier stage of education than can be observed
using administrative data from statutory assessments. Secondly, it gauges the extent to
which socioeconomically disadvantaged pupils are behind their peers in number, using as-
sessment data scored on a continuous scale. It shows that socioeconomically disadvan-
taged pupils start school with number skills substantially weaker than other pupils. Results
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from follow-up assessments show that the attainment gap is of a similar magnitude at the
end of the first school year.

BACKGROUND

In England, the educational performance of pupils defined as socioeconomically disad-
vantaged has caused concern for some time (Strand, 1999). The attainment gap between
these pupils and others has been highlighted by academic researchers (Gorard, 2012; Rose
et al., 2024) and in official publications (Ofsted, 2014; Social Mobility Commission, 2024).
The percentage of pupils reaching the expected standard in key subjects varies by geo-
graphical area (Cattan et al., 2024), yet poorer pupils lag behind their peers at every stage of
education (EPI, 2024). The links between childhood poverty and poorer outcomes in school
(Joseph et al., 2024; Sylva et al., 2014) and later in life (Allen, 2011) are well established.
Interest in the potential benefits of early intervention has intensified accordingly. However,
data on the attainment of pupils in the first year of school is scarce compared with what is
available for older children. This lack of evidence is addressed by this paper.

The Education Endowment Foundation (EEF) was founded in 2011 with the aim of sever-
ing the link between socioeconomic background and educational achievement. EEF is the
largest funder of educational evaluations in England, with an emphasis on studies employ-
ing experimental designs (Dawson et al., 2018). Each of their randomised controlled trials
includes additional analyses of socioeconomically disadvantaged pupils, in line with their
stated aim of improving attainment among this group. EEF has commissioned over 100 trials
since their inception but very few of these have involved pupils in the first or second year
of primary school (known in England as Reception or Year 1). The shortage of assessment
data for children of this age is probably a reason for this.

When evaluating educational interventions, EEF encourage the use of outcome mea-
sures from administrative data where possible as it has low rates of missing data and no
additional data collection costs. In England, national assessments take place when children
are 5, 11 and 16years old. The assessment at age 5, the Early Years Foundation Stage
Profile (EYFSP), was introduced in 2005 and has been a statutory framework since 2008
(Melhuish, 2016). It has been subject to revision but remains in use today. Results can be
accessed for research purposes, yet the EYFSP data are more limited than what is available
for older pupils as the marks are recorded categorically. Until 2022, pupils were assessed as
exceeding, meeting or working towards the expected standard across a set of learning aims.
From 2022, the three-point schema was replaced by a binary measure denoting whether
or not pupils are meeting the expected standard. This reduces the scope for distinguishing
between different levels of attainment among pupils of this age.

The socioeconomic disadvantage gap for early years pupils has been examined using
statutory assessment data (EPI, 2024; Melhuish & Gardiner, 2020, pp. 46—48), despite the
limitations inherent in the measurement format. EYFSP takes place towards the end of the
first school year, and there is no publicly available attainment measure from the start of the
first year. As demonstrated above, the EYFSP is sometimes presented as a measure of
attainment or ability for pupils as they start school, yet it would be more accurate to call it a
snapshot of the first point at which national level assessment results are published. There are
also questions about the validity and accuracy of EYFSP, which is not adjusted to account
for pupil age within the year group. Results are strongly predicted by month of birth, and it
has been argued that EYFSP measures age rather than development (Campbell, 2022).

While the issues with EYFSP are clear, examples of using other measures are rare
due to the paucity of data for children aged 4—-5. There are some exceptions; for instance,
Strand (1999) used data from assessments conducted in one London borough along with
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national test data and found that pupils eligible for FSM began school behind their peers,
falling further behind during Key Stage 1 (age 6-7). This analysis used administrative data
collected at local level, but such opportunities for researchers have been scarce, creating an
evidence gap. The reliance on data collected at the end of the first school year as a proxy
for ability at the start of school is unsurprising when alternatives are in such short supply.

As the EYFSP data is only a series of binary measures, there are limits to what it can
say about differences in ability between pupils. The Education Policy Institute annual re-
port (2024) focuses on the attainment gap between socioeconomically disadvantaged pupils
(defined as being registered for FSM at any point in the past 6 years, although for children in
the first year of school this means currently registered for FSM) and others. It looks at 12 of
the 17 learning aims comprising the EYFSP assessments and counts the total number on
which a child has reached the expected level. This provides a picture of pupil development
overall, but the data does not allow for specific learning aims to be examined separately
beyond the simple dichotomy of whether or not the expected level of progress has been at-
tained. Moreover, the data offers no detail on the socioeconomic disadvantage gap in terms
of how far poorer pupils are behind their peers on any given subject. This is a significant
constraint, particularly regarding key subjects such as number.

The Children's Commissioner, an independent appointment by the UK government to
promote and protect the rights of children, found that 29% of pupils were not meeting the
expected standard across all 17 early years learning aims, rising to 45% among socioeco-
nomically disadvantaged pupils (Children's Commissioner, 2020, p. 10). In terms of number
as a specific learning area, official figures from 2023/2024 show that 65% of socioeconom-
ically disadvantaged pupils, defined as eligible for FSM, reached the expected standard in
number at the end of the Reception year, compared with 82% of non-disadvantaged pupils.2
As maths skills at school entry have been shown to predict educational achievement later
on (Duncan et al., 2007), and children with lower levels of cognitive development at age 5
demonstrate worse outcomes into adulthood (Cattan et al., 2024), this is clearly of great
importance. If disadvantaged pupils are behind when they start school, there is evidence
that the attainment gap persists, with poorer outcomes for pupils from poorer backgrounds
continuing throughout education (EPI, 2024). However, as existing statutory data does not
measure the extent of the attainment gap, it is difficult to know how far behind disadvantaged
pupils really are.

To summarise, attempts to quantify the attainment gap between socioeconomically dis-
advantaged pupils and others at the start of school have two main limitations. Firstly, such
efforts have been restricted to analysis of categorical data with no detail about the size of the
gap. Secondly, the data comes from statutory tests conducted at the end of the first year of
compulsory schooling, which do not measure pupil ability at the very beginning of their ed-
ucation. This paper addresses both of these issues by using primary data from number as-
sessments conducted with children aged 4—-5 during their first 3 months of school. The test
scores allow us to see how far behind in number socioeconomically disadvantaged pupils
are when they start school, giving an original perspective on the attainment gap with data
collected at an earlier point than has been available previously, in a level of detail beyond
the scope of binary measures used in the statutory assessments of specific learning areas.

DATA AND METHODS

The dataset was compiled during an evaluation of an intervention designed to improve num-
ber sense among pupils during the first year of school. The intervention, Counting Collections,
is developed and delivered by The University of Nottingham, and the study was funded by
the EEF. In September 2022, the authors were appointed as the independent evaluator to
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6 | BERJ CULLINEY and ROBSON

study the impact of Counting Collections on pupil progress in number during the Reception
year. The study design was a clustered randomised controlled trial, with pupils clustered into
schools. Any mainstream maintained school with at least 20 pupils in the 2023/2024 recep-
tion cohort was eligible. A total of 180 schools were recruited by the developer, and these
were randomly allocated to either the intervention group that delivered Counting Collections
to one Reception class during the 2022/23 school year or the control group that taught
Reception pupils number with a business-as-usual approach during that time.

The number of pupils participating in the evaluation was limited to 20 per class and one
class per school. Schools with more than one Reception class were asked to select one.
When the class size exceeded 20, the authors randomly selected 20 pupils to take part. The
parents/carers of each pupil were sent a participant information sheet outlining the study and
stating the legal basis for processing personal data under GDPR. Further details about the
sample, including power calculations, are published in the evaluation report (Culliney et al.,
2025).

Assessing number

In designing the Counting Collections evaluation, it became clear that existing statutory
assessment data, collected at the end of the Reception year and published only as a bi-
nary indicator for each learning aim, would not adequately measure the effect of Counting
Collections on pupil number progress. The Sandwell Early Numeracy Test (Reception ver-
sion, henceforth SENT-R), published by GL Assessment for use with pupils aged 4 to 8, was
identified as an appropriate measure of number skills. It was decided that SENT-R should be
administered at the beginning of the school year and again during the final weeks to assess
pupil progress in number over the study period.

SENT-R has two components (A and B), which contain questions in the same format
but with slight variations. In both versions, pupils are asked a series of questions alongside
visual aids and manipulatives. SENT-R is suitable for measuring the impact of classroom
interventions on a pre- and post-test basis and has been used this way in previous research
(Torgerson et al., 2011, p. 49). It gauges five strands of numeracy: identification, oral count-
ing, value, object counting and language. Each strand has been written to be progressively
more difficult. They are not validated for use as standalone scales and, as such, have not
been analysed separately. Assessors are supplied with a script. Testing continues until two
consecutive incorrect answers are given under each strand or all questions are completed.
Administration time therefore varies. A Cronbach's alpha value of 0.965 is reported based
on the standardisation sample of 1568 pupils across 17 schools (Arnold et al., 2011). One
important advantage of SENT-R over the number element of the statutory EYFSP is that it
is scored on a continuous scale, which allows for number ability to be assessed beyond the
simple binary of meeting expected standards or not, as has been the case with the statutory
EYFSP test since 2021.

Baseline testing was conducted in 170 schools, with 3025 pupils assessed between 25
September and 24 November 2023. No assessments took place until the third week of the
school year as it was decided that testing during the first 2weeks would be too disruptive for
children. Nevertheless, the data collected provides a more accurate picture of pupil ability
upon entering school than the EYFSP data, which is collected at the end of the first year, not
at the beginning. One school withdrew from the study before follow-up data collection. From
the 169 remaining schools, 2740 pupils completed outcome testing in June and July 2024,
as the study cohort reached the end of their first school year.

Pupil number assessments were administered in schools by students and teaching as-
sistants recruited via universities and supply agencies in the study areas. These individuals
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received training from the subcontractor appointed by the authors to organise the testing.
The assessor induction programme was codesigned by the authors, who helped to deliver
some of the training and the online question and answer sessions for assessors before they
began data collection. Completed assessment papers were posted back to the subcontrac-
tor for data entry and quality assurance. A random sample was sent to the evaluation team
for further moderation at both baseline and follow-up. These procedures ensured consis-
tency and data quality.

Defining socioeconomic disadvantage

In England, the main method of defining pupil socioeconomic disadvantage is eligibility for
FSM. To qualify, the parents or carers of the pupil must be in receipt of at least one state
benefit from a list including Income Support or Jobseekers Allowance.® Parents/carers are
required to register FSM eligibility with their child's school, but this does not always hap-
pen. The proportion of pupils eligible but not claiming FSM has been estimated at between
10% and 20% (Iniesta-Martinez & Evans, 2012; Lord et al., 2013); while these figures are
somewhat dated, it is accepted that pupil poverty is underreported by the FSM measure
(Campbell & Cooper, 2024).

Information on pupil socioeconomic disadvantage is collected via the School Census,
where schools report the FSM status of each pupil to the Department for Education. The
data is available at individual level to accredited researchers through the NPD and can
be analysed in conjunction with attainment data also stored in the NPD or with other data
collected by researchers, as is the case here. FSM status is a binary measure, with no dis-
tinction between degrees of poverty. This has prompted some criticism (see Taylor, 2018
for a discussion, also Campbell & Cooper, 2024; Hobbs & Vignoles, 2010), yet in England
it remains the dominant approach to defining childhood socioeconomic disadvantage for
education research. NPD response rates are close to 100%, with 3018 of the 3025 pupils
completing baseline assessments in this study successfully matched to their NPD records.
This is superior to alternatives such as survey datasets which often suffer from missing data.

Government statistics show that 17.7% of pupils in the Reception year group (the first
year of compulsory education in England) were eligible for FSM during the study year,
2023/2024. FSM eligibility in the sample studied here was higher. Among pupils that com-
pleted baseline assessments, 24.2% (730 of 3018) were FSM according to NPD records,
as were 650 (23.3%) of the 2740 pupils completing outcome assessments. These small
differences suggest that attrition did not substantially change the sample profile in terms of
pupil socioeconomic disadvantage, yet the overall figures mask important variation between
participating schools. Not all of the schools in the follow-up assessment sample (152 of 169)
had any pupils defined as FSM. Of those that did, the number of FSM pupils ranged from
one to 16, from a maximum of 20 pupils per school. This illustrates the wide range of schools
present in the dataset. As context is important (Campbell, 2022), the percentage of pupils
defined as FSM in each participating class is included as a covariate in the multivariate anal-
ysis presented below to examine peer effects from the observed levels of socioeconomic
disadvantage in each school.

Sample profile
Table 1 shows that participating schools contained a higher proportion of pupils defined as

disadvantaged (30%) than the national average (23%). The figures for each school were
obtained from publicly available data that can be freely accessed online. To understand the

8518017 SUOLULIOD BAIRBD 3|qedt|dde auy Aq peussnob ae sappile YO ‘8sN J0 S9N 10} A1eiq1T8UI|UO 8|1 O (SUORIPUOD-PUE-SWIRI W00 A 1M Aed 1 BUl|UO//SANY) SUORIPUOD PUe Se | U} 88S *[9202/20/0T] Uo AReiqiTauliuo A|im ‘AisieAlun WweleH pRHeUS Aq £ZT0L [180/200T 0T/0p/woo Ao 1M ARl puljuo'S N0 [eied//Sdny WoJj papeojunmoq ‘0 ‘§TSEEIVT
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TABLE 1 Profile of schools in the study for follow-up assessments in summer 2024.
N %

East Midlands/South Yorkshire 90 53.25
North East 40 23.67
South West 39 23.08
Rural 30 17.75
EIA 117 63.23
Ofsted outstanding 29 1716
Ofsted good 128 75.74
Ofsted requires improvement 9 5.3
Ofsted missing 3 1.78
Number of pupils per school 344
Percentage of FSM-eligible pupils per school 30

Source: DfE schools data.

profile of the pupils taking part in this study, it is necessary to use individual level data from
the NPD. This is classed as personal data and requires an application to the Department
for Education, but when combined with the assessment data collected during this study, it
provides a level of detail that cannot be achieved with aggregate data.

Participating schools were recruited by the programme developer in four geographical
regions of England. They were treated as three regions in this study, as recruitment was
extended from the East Midlands into South Yorkshire to ensure that the target number of
schools was reached. Just over half of schools were in the East Midlands/South Yorkshire
area. The remainder were in the South West or the North East. Thirty schools (17.8%) were
in rural areas, and three quarters of schools (75.8%) were rated as ‘Good’ in their latest
Ofsted inspection, similar to the national average (79%). The mean number of pupils per
school was 344, slightly above the national average for primary schools (288), and the
percentage of pupils classed as FSM was 30%, above the national average (23%). These
figures relate to the entire school and not the specific sample of Reception pupils taking part
in this study.

One possible reason for the percentage of FSM pupils in the sample exceeding the
national average is that the study received support from the Department for Education
Accelerator Fund. This required at least half of schools to be located in Education Investment
Areas, which are defined by low educational attainment, in turn associated with higher so-
cioeconomic disadvantage. More than half of participating schools (N=117, 63.2%) were
in Education Investment Areas. It is also worth noting that FSM eligibility rates are lower
among participants in the South West than in the other study areas. Despite this, the dataset
offers the unique opportunity to measure number skills among pupils during their first weeks
of school using a granular scale beyond binary assessment levels.

ANALYSIS

Results from the baseline assessment carried out in the first 3 months of the school year
show that socioeconomically disadvantaged pupils recorded lower scores (mean=14.29,
SD=7.55) than others (mean=18.64, SD=8.45). These are the raw scores achieved by
pupils taking the test (see Table 2). One way to look at this difference is that the mean score
for socioeconomically disadvantaged pupils is 76.4% of that attained by the other pupils.
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TABLE 2 Pupil number assessment scores at start and end of reception year.
Start of year (also completed summer End of

Start of year 2024 follow-up assessment) year
Non-FSM
Mean 18.37 18.64 27.52
SD 8.48 8.45 9.66
N pupils 2288 2090 2090
FSM
Mean 14.03 14.29 22.65
SD 7.43 7.55 8.56
N pupils 730 650 650
Total
Mean 17.32 17.61 26.36
SD 8.45 8.45 9.63
N pupils 3018 2740 2740
Socioeconomic disadvantage  23.6% 23.3% 17.7%
gap as %
Effect size (Hedges' g) 0.51 0.51 0.51

Source: Authors' evaluation data, NPD.

Expressed in this manner, socioeconomically disadvantaged pupils are 23.6% behind other
pupils in terms of number skills at the beginning of their first year in school. Another approach
is to calculate an effect size, presenting the attainment gap in standardised units by dividing
the mean difference (18.64-14.29=4.35) by the total standard deviation of the mean (8.45).
This produces an effect size of 0.51 standard deviations. If the sample is restricted to pupils
that remained in the study until follow-up assessments took place in June and July 2025,
the overall scores increase slightly. This reflects pupils who were lost to follow-up receiving
marginally lower scores on the baseline test, yet the mean difference (18.37-14.03=4.34) is
almost identical, again giving an effect size of 0.51 standard deviations.

This study also collected data at the end of the school year, with the same pupils under-
taking follow-up assessments in number. Table 2 shows the raw scores. Pupils recorded
higher scores overall on the number test at follow-up, as they had all received at least 6
months of additional schooling by the time of the second test. Scores for socioeconomically
disadvantaged pupils (mean=22.65, SD=8.56) remained lower than those achieved by
others (mean=27.52, SD =9.66). Expressed as a percentage, socioeconomically disadvan-
taged pupils achieved scores that are 82.3% of the mean for other pupils. This suggests that
the socioeconomic disadvantage gap had narrowed over the first year of school. However,
the total standard deviation is higher than at baseline (9.63), reflecting a widening range of
attainment over the study period. The effect size (g=0.51) is equal to that observed in the
baseline assessments taken at the start of the school year.

The findings presented thus far show that the socioeconomic disadvantage gap observed
at the start of the first year of school remains intact at the end of that year. While socioeco-
nomically disadvantaged pupils are still behind in number after one school year, the gap has
not increased, nor has the early experience of school enabled them to catch up. However,
as it is possible that other factors have exerted an influence, multivariate analysis can offer
further insights. The data used here were collected as part of a study into the efficacy of a
classroom intervention that was delivered in around half of the schools at which these pu-
pils were enrolled. It is possible that exposure to this programme has affected the number
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progress of participating pupils. Half of the schools also reported using Mastering Number,
another intervention seeking to improve pupil number that is available free of charge and
used at over 10,000 schools in England.4

Pupil progress in number over the study period was measured using multilevel mod-
elling, with pupils clustered into schools and follow-up SENT-R scores as the outcome.
Table 3 presents the results. As a reminder, this data was collected when the children were
in the final 6 weeks of their first year of compulsory education, around the same time as
the statutory EYFSP assessments take place for pupils of this age. Model 1 shows that
socioeconomic disadvantage is associated with lower marks on the assessment (B=-4.12,
SE=0.43, p<0.05). Once the baseline variables are included (Model 2) there remains a
negative effect of socioeconomic disadvantage on number test scores, but the coefficient is
reduced substantially (B=-0.83, SE=0.29, p<0.05). What is clear from this model is that
scores on the follow-up test, taken at the end of the school year, are predicted powerfully
by scores on the baseline test from the start of the school year. This applies to both school
(B=0.61, SE=0.07, p<0.001) and pupil (B=0.86, SE=0.01, p<0.001) level baseline as-
sessment scores.

In Model 3, additional covariates are included. The socioeconomic disadvantage coeffi-
cient is further diminished (B=-0.26, SE=0.42, not significant at p<0.05 level). Baseline
assessment scores remain strong predictors. Each point scored on the baseline test is asso-
ciated with 0.85 points on the follow-up test (SE=0.02, p<0.001). For school level baseline
test scores, the relationship is weaker (B=0.54, SE=0.07, p<0.001) but the pattern remains
clear. Some variation according to study region also emerges, with pupils in the North East
region achieving less progress than those in the East Midlands/South Yorkshire region (the
reference group, with more participants in the study sample than the other regions), and
pupils in the South West outperforming the others (B=1.21, SE=0.59, p<0.05). This is
consistent with expectations given regional differences in educational attainment. Month of

TABLE 3 Multilevel model measuring pupil progress in number over reception year.

Model 1 Model 2 Model 3
FSM -4.12 (0.43)*** -0.83 (0.29)*** -0.26 (0.42)
Centred school mean 0.61 (0.07)*** 0.54 (0.07)***
baseline

Centred pupil baseline 0.86 (0.01)*** 0.85 (0.02)***
Counting Collections 0.86 (0.47)

Counting -0.82 (0.58)
Collections*FSM

Region (ref East Mids./South Yorks.)

North East -1.10 (0.56)
South West 1.21 (0.59)*
Mastering Number 0.39 (0.46)
Month of birth 0.08 (0.03)*

% FSM
Constant

N pupils

N schools

FSM effect size

27.35 (0.29)***
2740

169

-0.44

26.31 (0.25)**
2740

169

-0.13

Note: Outcome: SENT-R (B), summer 2024. Standard errors in parentheses.

***n<0.001; *p<0.05.

-3.81 (1.46)**
25.58 (0.93)***
2709

168

-0.04
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birth is also associated with higher scores on the assessment (B=0.08, SE=0.02, p<0.05),
with older pupils obtaining higher marks than the younger ones. A higher percentage of so-
cioeconomically disadvantaged pupils in the participating class at each school is associated
with lower assessment scores even when controlling for individual socioeconomic disadvan-
tage and the other covariates included in this model (B=-3.81, SE=1.46, p<0.001).

For each analysis model, the coefficient for socioeconomic disadvantage has also been
converted into a Hedges' g effect size by dividing it by the square root of the total uncondi-
tional variance (school level plus pupil level). This expresses the difference in test scores be-
tween socioeconomically disadvantaged pupils and others in standardised units to facilitate
comparisons with studies using different outcome measures. In Model 1, which contained
no covariates apart from the socioeconomic disadvantage indicator, socioeconomically dis-
advantaged pupils were behind by 0.44 standard deviations. The effect size decreases to
0.04 standard deviations once the full set of covariates is included, further emphasising the
importance of baseline assessment scores, pupil age and the percentage of socioeconom-
ically disadvantaged pupils in the class.

Having established that a significant predictor of number test scores at the end of the first
school year is number test scores at the start of the year, the factors predicting test scores
at the start of the year are of interest. The study dataset contains little information on pupil
characteristics, yet it does contain details on school characteristics, allowing for controls
to be included when estimating the effect of pupil socioeconomic disadvantage on number
skills. The results of the multilevel model with baseline assessment score as the outcome
are presented in Table 4. Model 1 includes only the socioeconomic disadvantage indicator
and shows a negative effect (B=-3.71, SE=0.36, p<0.05) as expected given the descrip-
tive statistics discussed above (Table 2). Model 2 adds the regional dummies, which are
not statistically significant, and the month of pupil birth, which is positively associated with
number assessment scores (B=0.71, SE=0.04, p<0.05). The constant in this model is also
lower due to the month of birth variable, as younger pupils achieve lower test scores. The
socioeconomic disadvantage coefficient decreases slightly (B=-3.66, SE=0.34, p<0.05)
when controlling for these covariates (Tables A1 and A2).

TABLE 4 Multilevel model with baseline number assessment scores as outcome.

Model 1 Model 2 Model 3
FSM -3.71 (0.36)*** -3.66 (0.34)*** -2.91 (0.50)***
Region (ref East Mids./South Yorks.)
North East 0.19 (0.61) 0.48 (0.58)
South West -0.46 (0.61) -1.14 (0.59)
Month of birth 0.71 (0.04)*** 0.71 (0.04)***
Mastering Number -0.33(0.47)
Counting Collections -0.64 (0.49)
Counting -0.72 (0.68)
Collections*FSM
%FSM -6.36 (1.33)***
Constant 18.23 (0.26)*** 13.63 (0.43)*** 16.04 (0.92)***
N pupils 3018 2984 2984
N schools 170 169 169
FSM effect size -0.45 -0.46 -0.37

Note: Outcome: SENT-R (A), autumn 2023. Standard errors in parentheses.
***n<0.001.
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Model 3 adds indicators of whether the school has implemented the Mastering
Number intervention, and whether the school was in the intervention group for the Counting
Collections trial. Neither is statistically significant, which is unsurprising as these factors
would not have affected pupil number ability during their first few weeks of school. Pupil
month of birth is again associated with higher baseline number assessment scores (B=0.71,
SE =0.04, p<0.05). The percentage of socioeconomically disadvantaged pupils in the sam-
ple for each school also shows a clear negative relationship with the baseline assessment
(B=-6.36, SE=1.33, p<0.05). Individual socioeconomic disadvantage remains a signifi-
cant predictor even after controlling for month of birth and cohort socioeconomic disadvan-
tage percentage (B=-2.91, SE=0.50, p<0.05). The results from these models show that
socioeconomic disadvantage is a clear predictor of number skills upon starting school as
measured by the SENT-R assessment, with a pronounced negative effect even when con-
trolling for the other school level covariates.

The socioeconomic disadvantage coefficient has again been converted into effect sizes
for each of the models. In Model 1, the Hedges' g effect size is —0.45 standard deviations.
This becomes —-0.37 standard deviations when all covariates are included (Model 3). The
gap narrows when controlling for the other predictors yet remains sizeable. For context, a
recent review (Ashraf et al., 2021, p. 1687) of 48 trials analysing the impact of EEF-funded in-
terventions on the mathematics outcomes of socioeconomically disadvantaged pupils found
an overall effect size of 0.00 (CIs —-0.03, 0.04). When considering why these interventions
struggle to demonstrate any impact on the attainment of socioeconomically disadvantaged
pupils, it is relevant that they are starting school with number skills around 0.4 standard de-
viations behind their peers.

DISCUSSION

This paper has examined socioeconomic disadvantage in early education as a process re-
producing intergenerational inequality (Bourdieu, 1977), particularly in maths. Growing evi-
dence links socioeconomic background and early maths ability (EPI, 2024; James-Brabham
et al.,, 2023; Short & McClean, 2021). As mathematical learning proceeds incrementally
(Baroody et al., 2012), children lacking foundational skills upon starting school will have dif-
ficulty with more advanced knowledge. The statutory curriculum assumes that the building
blocks are already in place through home learning, which is known to be crucial for early
maths development (Dowker, 2021; Mak et al., 2024).

The available evidence on early years attainment shows a socioeconomic disadvantage
gap in maths but the data is captured at the end of the first school year and is based upon
a best fit judgement measured against narrow levels of development. The EYFSP data is
presented as a measure of attainment or ability for pupils when they start school but is at
best a snapshot of the first point at which national level assessment results are published.
There are also questions about the validity and accuracy of EYFSP (Campbell, 2022). The
contribution of this paper and the original dataset used are even more important in light of
these concerns.

Some limitations of the analysis presented in this paper should be acknowledged.
Previous accounts of the disadvantage gap have relied on statutory data, which suffers from
known drawbacks but offers universal coverage. The dataset used here is drawn from a con-
venience sample, with schools having voluntarily participated in the study. The percentage
of pupils defined as socioeconomically disadvantaged in this sample was above the national
average, although it varied between schools. While this is unlikely to have affected the find-
ings, it would be interesting to see whether the same pattern is replicated at the national
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level. With participating schools drawn from four of the nine Government Office Regions, the
sample encompasses a range of geographical areas. This is important given the unequal
rates of attainment and socioeconomic disadvantage across different parts of the country
and offers some assurance as to the generalisability of the findings.

The FSM status measure does not capture all pupils from households in sufficient socio-
economic need to be eligible for free school meals; it captures pupils who are registered,
estimated at 80%—-90% of those eligible (Iniesta-Martinez & Evans, 2012; Lord et al., 2013).
As the remaining pupils eligible for FSM are therefore categorised as non-FSM, all statis-
tical comparisons are likely to underestimate the difference between FSM-eligible and not
eligible pupils. This could be resolved through automatic enrolment not requiring active pa-
rental registration (Campbell & Cooper, 2024), although this is not government policy at the
time of writing, and the FSM measure remains the prevalent poverty indicator for education
research in England.

Another potential limitation is that the assessment data used was collected over 10 weeks
at the start of the first school year. Ideally this would have been completed in a shorter time-
frame to measure the number skills of all pupils closer to when they begin school. However,
the decision not to commence pupil assessments until at least the third week of school
was taken for the benefit of children and school staff given the demands of early term time
and the importance of allowing time to adjust to the school environment. Data could not be
collected as quickly as hoped due to capacity constraints among the assessment team.
Nevertheless, the data shows the socioeconomic disadvantage gap at an earlier stage than
is possible using statutory data as long as Reception Baseline Assessment results remain
unavailable, with greater precision than aggregate data relying on a binary measure.

CONCLUSION

Having seen the socioeconomic disadvantage gap in number skills when children start
school, the question is what can be done to address it. There are a few areas to consider.
Research has shown that the home environment for preschool children (such as whether
parents read to them) predicts attainment at EYFSP and at ages 11 and 16 (Melhuish &
Gardiner, 2020), as does self-regulation (Joseph et al., 2024). Evidence around parental
activities and numeracy skills is growing (Dowker, 2021; Mak et al., 2024), with research
showing connections between child mathematics fluency and both heritable and rearing
environmental factors (Borriello et al., 2020). Home environment is likely to be beyond the
control of the school system and education policymakers yet given the evidence that it is
an important factor, support for parents and carers during early years could improve educa-
tional outcomes.

Investment in preschool education is another area that might strengthen pupil number
ability before the start of compulsory schooling. Previous research has found that attainment
atage 4 and age 7 increased with the amount of preschool education received (Strand, 1999,
pp. 184—186), although a more recent study using EYFSP data found that more time spent in
childcare did not lead to higher chances of achieving a good level of development (Melhuish
& Gardiner, 2020, p. 51). The government pledge to improve school readiness (DfE, 2025)
has included increased support for preschool provision, with the rise in government spend-
ing on free entitlement a major policy feature of recent years (Cattan et al., 2024). While
early intervention is recognised as crucial, there is evidence that intervention effects can
fade as children grow older (Watts et al., 2018, p. 551), highlighting the need for support to
be maintained in order to be effective. This is challenging given current workforce issues
including low pay, lack of professional development, staff not having the right qualifications,
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and low levels of staff wellbeing (Ofsted, 2024). The government estimates that the early
years workforce must grow to meet the needs of the expanded entitlement (DfE, 2024b).
This would be welcome, but improved outcomes for pupils would not be guaranteed.

As this paper has used original data, the results presented are not directly comparable to
those from other studies. Available statutory data only provides an observation at the end of
the first year in school, and the binary indicator now used to define pupil attainment at that
age is a coarse measure. What is clear is that a socioeconomic disadvantage gap exists in
the subject of number when children enter school. Moreover, there is evidence that the gap
remains intact towards the end of the first year in school. The removal of statutory maths
tests at age 6—7 makes it difficult to examine how this gap might persist through primary
education, with no further national assessments taking place until age 10-11.

Publishing results from the Reception Baseline Assessment, carried out within the first
6weeks of a pupil starting school, could help to identify specific individual learning needs.
Quantifying the disadvantage gap for pupils as they start school by using more accurate
number assessments would enhance understanding of the context faced by learners and fa-
cilitate targeted support. A more personalised learning experience would be possible, which
could help to bridge socioeconomic gaps in mathematics achievement (Watts et al., 2014).
Reception Baseline Assessment results could also be used to help parents provide tai-
lored numeracy learning opportunities at home. At a broader level, the data could be used
to inform policy; for example, the government's Giving the Best Start in Life Framework
(DfE, 2025) which pledges joined up support services through family hubs.

As it stands, Reception Baseline Assessment data is being collected without making
it available to parents, teachers or researchers. This evidence on the socioeconomic dis-
advantage gap would also benefit the other areas of learning included in the assessment,
ending the absurdity of a national data collection exercise where the data is not put to full
use. With investment in childcare a major strand of government policy, this would be a use-
ful means of monitoring progress. The lack of data and analysis means that the narrowed
maths curriculum has not been challenged, and the mathematical learning needs of socio-
economically disadvantaged pupils have not received the required attention.

In the absence of the detailed data from national assessments as available for older
children, the analysis presented here uses original data on the socioeconomic disad-
vantage gap for pupils as they start school by drawing on results from number assess-
ments completed during the first 3 months of the first year. The data format allowed for
more precise measurement of the attainment gap than the statutory assessments used
in previous research. Follow-up assessment data showed that socioeconomically disad-
vantaged pupils were still behind their peers at the end of the first school year. Multilevel
analysis found regional variations in pupil number progress at the end of the first year in
school, but a more powerful predictor of number skills at that stage is number skills at
the start of school, which are subject to a pronounced socioeconomic disadvantage gap.
Existing evidence that poorer pupils lag others at the end of their first year of school is
now explained by the fact that they are behind in the first few weeks, not only at the end
of the year. This suggests that early intervention needs to start even earlier to be most
effective.
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Endnotes
"https://explore-education-statistics.service.gov.uk/find-statistics/early-years-foundation-stage-profile-resullts.

2 https://explore-education-statistics.service.gov.uk/data-tables/fast-track/50223024-cObe-4e50-38f2-08dd0
941da2a.

3The full list can be found here: https://explore-education-statistics.service.gov.uk/find-statistics/school-pupils-and-
their-characteristics.

4 https://www.ncetm.org.uk/maths-hubs-projects/mastering-number-at-reception-and-ks1/, https://educatione
ndowmentfoundation.org.uk/projects-and-evaluation/projects/mastering-number-trial.
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APPENDIX A

TABLE A1 Linear regression model measuring pupil progress in number over reception year.

SENT outcome Model 1
FSM -4.90 (0.42)***
Allocation 27.55 (0.21)***

Allocation*FSM

SENT baseline

%FSM

Region (ref East Mids./South Yorks.)
North East

South West

Mastering number

Month of birth

Constant 27.55 (0.21)***
N 2744
R squared 0.047

Model 2
-4.45 (0.60)***
0.33 (0.41)
-0.88 (0.85)

27.37 (0.30)***
2744
0.047

Note: Outcome: SENT-R (B), summer 2024. Standard errors in parentheses.

***n<0.001; *p<0.05.

Model 3

-0.32 (0.45)
1.09 (0.29)***
-1.05 (0.59)
0.81 (0.02)***
-1.39 (0.78)

-1.25 (0.31)***
1.48 (0.32)***
0.60 (0.25)*
0.13 (0.04)***
10.34 (0.60)***
2709

0.552

TABLE A2 Linear regression model with baseline number assessment scores as outcome.

SENT baseline Model 1
FSM -4.35 (0.35)***

Region (ref East Mids./South Yorks.)
North East

South West

%FSM

Mastering number

Allocation

Allocation*FSM

Month of birth

Constant 18.37 (0.17)***
N 3018
R squared 0.0486

Model 2

-4.45 (0.35)**

0.09 (0.37)

-0.71 (0.38)

18.54 (0.23)***

3018
0.05

Note: Outcome: SENT-R (A), autumn 2023. Standard errors in parentheses.

***n<0.001;

Model 3
-3.05 (0.51)***

0.49 (0.36)
-1.24 (0.37)***

-6.52 (0.89)***

-0.30 (0.29)
-0.63 (0.33)
-0.56 (0.67)
0.70 (0.04)***
16.13 (0.62)**
2984

0.149
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