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Is household income a reliable measure when assessing
educational outcomes? A Jigsaw of two datasets (Next Steps and
National Pupil Database) for understanding indicators of
disadvantage
Nadia Siddiqui and Stephen Gorard

School of Education, Durham University, Durham, UK

ABSTRACT
Robust indicators are important for identifying disadvantaged pupils in
education, and for ensuring that they are rightly receiving relevant
state-funded assistance. This paper compares the quality and
completeness of data from England on student eligibility for free school
meals (FSM) based on an administrative census, with more all-
encompassing household income measures, from a smaller sample of
young people. The first measure comes from the National Pupil
Database (NPD), and the second from Next Steps (NS). The two datasets
are linked at the individual student level. In this restricted group, FSM
data is more complete (97%) than household income (47%). The bias
created by missing data on income in NS calls into question its more
general usefulness for analysts. FSM cannot be read neatly from
income, such as referring to an income below a certain level, and vice
versa. Many reportedly low-income children are not listed as FSM-
eligible. However, the two values are linked, while each also provides
unique information. Both measures predict attainment at school, to
some extent. The paper concludes that FSM is the more practical
measure at present, but also considers how access to limited income
data could be made more widespread while maintaining individual data
rights.
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Introduction

There is an emerging body of research assessing the reliability, validity and access of key indicators
which explain life-long outcomes of young people, and that can also be used for fair identification of
disadvantaged students for targeted policy and interventions. Our new study provides additional
insight on selected indicators in two national datasets and presents evidence on their usefulness
as predictors for identifying disadvantaged pupils and their subsequent educational outcomes.
The focus here is on comparison between gross household income and Free School Meal eligibility
(FSM), which are overlapping indicators of disadvantage and, of these two, which are most suitable
predictors of educational outcomes of young people at age 16.

There are many ways of defining disadvantage and the educational challenges that ensue. This
paper focuses on economic disadvantage, as defined by students coming from a low income house-
hold. On average, students from disadvantaged backgrounds tend to have lower attainment at
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schools and worse opportunities in subsequent education and later life (Lessof et al. 2018). This is a
worldwide phenomenon (Hanushek et al. 2019), and one that may be worsening over time at least in
some countries (Chmielewskia 2019), but not necessarily in England (Gorard 2022). These students
also tend to be clustered, to some extent, in particular economic regions, areas of housing, and
schools (Gorard 2018). This socio-economic ‘segregation’ can be damaging by lowering aspiration
and participation for individuals, and reducing national and regional social/ethnic cohesion (Hew-
stone et al. 2018, Bhattacharya 2021), and is perhaps more serious for lower-attaining and more dis-
advantaged students (Dickerson et al. 2018, Siddiqui 2017). This needs to be addressed by policy
which requires accurate identification of disadvantage.

For these and other reasons, being able to identify disadvantaged students is important for both
research and policy/practice purposes. Using robust indicators that define both the poverty attain-
ment gap and school settings by socioeconomic status (SES) have implications for the objectives of
policy (Gorard and Siddiqui 2019).

For example, the Pupil Premium (PP) policy in England provides condition-based funding to
schools, based on their disadvantaged intakes, to spend on learning improvements for disadvantage
pupils. Schools receive additional funding in proportion to their intake of FSM eligible pupils. Access
to information on pupils’ FSM status is essential for procuring the state-funds and implementing the
improved learning approaches for the targeted pupils. The role of indicators in identifying the right
targets of the policy is therefore a key to achieve the policy objectives of narrowing the attainment
gap and reducing SES segregation between schools (Gorard 2021). This new study considers the case
for indicators that explain the poverty attainment gap in relation to their reliability, completeness
and availability for a successful implementation of education policies and programmes.

Two sources of data on disadvantage

Evidence on the best available indicators can be drawn from existing large-scale study datasets
which record data using standardized measures and scientific methods. Robust poverty indicators
can further allow consideration of the types of poverty and their possible impact (Yang 2019,
Gorard 2021). In general, the longer the duration of poverty, the more problematic any educational
outcomes will be (Gorard 2022). The relationship between child poverty and educational outcomes
has generated a large body of evidence on the measurement of poverty indicators. Using robust
poverty indicators is necessary for fair implementation of the policy initiatives and evaluating
their impact (Franck and Nicaise 2017, Boliver et al. 2021). Our new study refers to types of
poverty but the main focus of the analysis is to determine the rigour and feasibility of the accessible
poverty indictors.

Two quite different longitudinal datasets in England, providing information on young peoples’
disadvantage and the determinants of their educational outcomes, are the National Pupil Database
(NPD) and Next Steps (NS). These two datasets have played an important role in education research,
generating knowledge of the impact of disadvantage, and informing a number of educational pol-
icies such as the introduction of Pupil Premium funding in 2010, or raising the education and training
participation age in 2013 (DfE 2013). This paper looks in some detail at how these datasets compare,
and which indicators within them should be preferred when trying to encapsulate educational
disadvantage.

The National Pupil Database (NPD) is a rich information resource that includes administrative
census data obtained from all state-funded schools in England, held by the Department of Education
(DfE), back to 2002. It contains pupil-level information concerning their academic attainment, and
personal and school characteristics for every year that a pupil is at school in England. The information
is updated and verified annually for around 600,000 pupils in each age cohort, in around 25,000
schools. Around 7% of pupils attend private schools, and the information relating to them is
either weaker or missing altogether. A fair and timely provision of school funding is the key objective
for collecting this information. However, the use of this information has become much wider, and
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currently NPD users are a diverse community of researchers, policy makers, and school service pro-
viders. The main available indicators of potential individual-level disadvantage are ethnicity, first
language other than English, special education need and/or disability, and eligibility for free
school meals (FSM). For the FSM indicator, for example, pupils/families must be registered as eligible,
and their disadvantage is verified by official documents or records.

The Next Steps cohort study, funded by Department for Education, England, was formerly known
as the Longitudinal Study of Young People in England (LSYPE). The study involved a sample of 15,570
young people, aged 13–14 in the year 2004. These were followed for 11 years, with data collected in
waves, until they were aged 25–26. This is an important data resource that collected detailed and
very varied information on young people’s life at home and school. It is much smaller than NPD
and, of course, may be biased in terms of those agreeing to take part, but the range of variables
it includes is much richer. There are details on young peoples’ circumstances including information
from their parents such as their education, job status, income, aspirations and attitudes towards their
children’s education. There are in-depth details such as the nature of disability, the age when a
young person first identified as disabled, and how disability affected a young person’s school life.
There are also indicators of changes in the attitudes and aspirations of young people during the
years of secondary school, transition, access to higher education, and job destinations. The
additional main indicators of potential disadvantage in NS are based on household income, and par-
ental occupation and education. The former has been recorded by asking parents and carers in the
household their actual monthly, weekly or hourly income, which is converted into an aggregated
household income figure. Almost all of the information in NS is self-reported, and almost none is
officially verified before inclusion (Siddiqui et al. 2019).

These two datasets have been linked, so that every record in NS has been matched where poss-
ible with the corresponding student record from NPD. The data linkage was performed by the
Department of Education as the NS study was sponsored and conducted by the DfE, and NPD is
also maintained by the DfE (Baker et al. 2015). Now there are both rich self-reported variables and
officially verified descriptors, along with administrative data on attainment and other outcomes,
for the smaller number of matched records. The linked dataset increases the potential for research
and for assessing the reliability of comparable indicators.

This paper compares the quality and completeness of the data in both datasets, with a focus on
indicators of income disadvantage, comparing FSM eligibility with household income where this is
known. The completeness of datasets is an important issue that can change the substantive picture
of any findings. Many studies in this area do not consider missing data and its impact at all (e.g. Byrne
and Treanor 2020), effectively running complete case analyses with all of the attendant dangers
(Gorard 2020).

The next section of the paper looks in more detail at how FSM eligibility is decided, and summar-
izes some of the prior evidence on its suitability as an indicator of disadvantage. Another section
considers how household income is assessed in NS. This is followed by a description of the
methods used in this new study, and a series of results based on comparing FSM and income, in
terms of quality, completeness and the correlations between them. The last substantive section of
this paper presents results from a logistic regression model predicting the Key Stage 4 (KS4, national
assessments at age 16) outcomes for young people, based on income and FSM data. The paper con-
cludes by considering the implications for the use of the NS or NPD indicators, and what can be done
to increase the utility of the data sets for research analysis, policy targets and interventions.

The indicators discussed in this paper are assessed in relation to attainment outcomes because
attainment is a standardized measure, accessible for analysis in the two datasets and an important
determinant of life-long outcomes. Indicators such as school-attendance, exclusions health in
general and mental-health are important correlates of FSM and household income but could not
be used in this study for assessing the reliability of FSM and household incomes because this infor-
mation was not linked from official records and between NPD and NS.
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How good is free school meal (FSM) as an indicator of disadvantage?

For the NPD, FSM status has traditionally been indicated by school administrators or the relevant
Local Authority. Until 2017, and the rollout of Universal Credit, the criteria for registering for FSM
were relatively stable. FSM is intended to assist the children of families on state benefits or very
low incomes (https://www.gov.uk/apply-free-school-meals). More specifically the criteria have
included:

. Income Support (for those earning below a certain level)

. Income-based Jobseeker’s Allowance

. Income-related Employment and Support Allowance

. Support under Part VI of the Immigration and Asylum Act 1999

. The guaranteed element of Pension Credit

. Child Tax Credit (if not also entitled to Working Tax Credit, and have an annual gross income of no
more than £13,480 in 2005)

. Working Tax Credit run-on – paid for 4 weeks after you stop qualifying for Working Tax Credit

FSM is therefore clearly targeted at disadvantaged families, based on an officially verifiable status
and its documentation. This indicator is available annually to analysts, with individual records back to
2002 and school-level records back to 1989, covering all pupils in all state-funded schools. In all of
these respects it is an excellent measure of disadvantage. FSM has become a key indicator against
which the academic performance of state-maintained schools and pupils has been judged (DfE
2018), intervention targets are set (The Sutton Trust 2015), and the evaluation outcomes of pro-
grammes and policies are demonstrated (Education Endowment Foundation 2017).

Nevertheless, FSM has some deficiencies as a measure of disadvantage, and these need to be
taken into account in any new analysis. FSM-eligibility says nothing at all about the majority of
pupils who are non-disadvantaged in this respect, and this makes it hard to say anything about
those families just outside the threshold for FSM (Hobbs and Vignoles 2010). Nor can it tell us
about the depth of poverty within the FSM-eligible group itself. There is the issue that some
pupils, a decreasing proportion every year, are listed with an unknown FSM status, and this
missing group of less than 4% of the total of all pupils are, on average, more disadvantaged than
FSM-eligible pupils, according to what else is known about them (Gorard 2012). Partly this issue
arises because parents have generally been required to register their children as FSM-eligible, and
not all do so (Storey et al. 2011, Iniesta-Martinez and Evans 2012). Based on official HMRC (Her
Majesty’s Revenues and Customs) household income figures, it is estimated that 11% of pupils in
2013 who would be entitled to FSM in terms of household income were not officially registered
(Lord et al. 2013). Direct access to household income is controlled by HMRC which is responsible
for checking FSM eligibility or other state entitlements upon request of Local Authorities (DfE
2018). This data is not generally available for researchers.

Pupils’ FSM status and attainment data can be gathered from the Department of Education (DfE).
Access is granted for trained and screened individuals for research purposes under strict data secur-
ity protocols. Individual FSM status is a sensitive variable covered by GDPR, but which can be
requested for the fulfilment of a public task/research project with a public interest (DfE 2021).

One improved way of examining variation within the FSM group, accounting for pupils moving in
and out of eligibility over time as the economic situation changes, and so being able to say at least
something about some pupils near or further from the threshold for entitlement, is to look at the
duration of their poverty. Using the proportion of years at school known to be eligible for free
school meals is also a better predictor of subsequent attainment than either current eligibility or
whether they have ever been eligible (Gorard and Siddiqui 2019). Unfortunately, this superior
measure of chronic poverty cannot be used in the new analysis below, because the linked NS/
NPD dataset has only snapshot measures of FSM.
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How household income is measured in Next Steps (NS)?

Next Steps has a range of questions about parental income, and respondents are able to provide the
figures as hourly, weekly, monthly or annually, and these are used to create derived variables about
household income for the sole or ‘main’ partner, and gross income that includes benefits and other
‘unearned’ income. Respondents were asked about income at the outset (in wave 1), and again in
wave 2. In subsequent waves the approach was changed (see below). All figures are self-reported.

There is some evidence that such self-reports lead to biased estimates of household income,
perhaps under-stating the income for those at extreme ends of the income continuum (D’Aurizio
et al. 2008, Fairfield and Jorratt 2016), those on benefits, or the less well-educated (Johnson and Scu-
tella 2003), the self-employed (Jenkins 2010, Paulus 2015), and the elderly and retired (Bee and
Mitchell 2017). According to an analysis of the Millennium Cohort Study, income non-response is
not random but relates to parents’ self-employment status (Hawkes et al. 2008). On the other
hand, a minority of researchers have suggested that the attrition and missing data in each wave
is missing at random (Anders 2012b), meaning that missing income and other data can be compen-
sated for by imputation (Anders 2012a). We do not believe that this is true. Our new analysis looks
again at the nature of the missing data in NS.

Previous comparisons of NPD and cohort studies

Studies have previously examined longitudinal or cohort datasets linked with NPD, in order to try
and assess the value of the FSM indicator available in NPD. An analysis of the linked Millennium
Cohort Study (MCS) and NPD involved a small sub-sample of Welsh children and their families
(Taylor 2018). FSM status from NPD was linked with 1590 Wales-domiciled children (57% of the
initial sample from Wales achieved in the first data sweep). The educational outcomes of children
were assessed at age 7 and 11, after controlling for personal characteristics, parental education,
household income, family composition, geography (urban/rural), neighbourhood deprivation and
FSM status. The findings suggest that FSM status does not fully capture the social disadvantage
of children in educational contexts, while parental education, family size and area-level measures
are more strongly linked to children’s educational attainment. However, a similar and larger study
in the US based on comparative analysis of household income and free and reduced-price lunch,
suggests that while the lunch measure only captures a small part of the income range, it nevertheless
manages to convey key elements of relative disadvantage that income measures do not (Domina
et al. 2018). Perhaps both variables are useful, separately and in combination.

Next Steps (NS) itself has been linked with NPD to help assess the quality of the FSM indicator
relative to household and neighbourhood characteristics, based on predicting Key Stage 4 (KS4 at
age 16) outcomes (Ilie et al. 2017). The FSM indicator used was EverFSM5 which captures disadvan-
taged socioeconomic status by flagging children in NPD if they have been deemed FSM-eligible at
some point in the five years before their KS4 exams (Iniesta-Martinez and Evans 2012). The sample
size was 12,678 (around 80% of all cases). Parental qualifications alone explained 26% of the variation
in KS4 outcomes, parental occupation alone also explained 26%, while EverFSM5 explained 23%, and
household income even less.

Methods used to compare NPD and NS

The dataset used in the following analyses is the linked version of Next Steps with the National Pupil
Database 2005/06. The key variables from NPD are whether a pupil is or is not known to be eligible
for free school meals (FSM), whether they achieved 5 or more GCSEs grade A*-C, or equivalent,
including English and maths (the level 2 indicator of attainment according to the UK qualification
framework), and their total KS4 capped points score. The key variable from NS is the gross household
income for each young person, as collected in wave 1. Where this is missing, we have used their
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income from wave 2 if available. In total, there are only 7977 complete cases in terms of these four
variables (and the reasons for this are discussed below).

We first look at the number of missing cases and values for key variables, and consider the bias
that this missing data might cause. This is also exemplified by looking at the impact of dropout on
the apparent average income in each wave of NS. We then compare the figures for income and FSM,
via cross-tabulation and histogram. We use the set of linked cases that have data on KS4 outcomes,
meaning that some cases are missing FSM-eligibility, so we add missing as a third category (over and
above FSM- and not FSM-eligible).

We present Pearson’s R correlations between KS4 capped points and household income or FSM-
eligibility. We also present a logistic regression model with the binary indicator of achieving Level 2
at KS4 (or not) as the outcome, and income and FSM status as the predictors. We add income in the
first step and FSM in the second, but it makes no substantive difference if this order is reversed.

Missing data in Next Steps

There are 16,122 cases in total in Next Steps, but as may be imagined there is not complete data for
all variables for all cases. For example, around 2% of cases in wave1 have an unknown employment
status for the main parent, about 6% are missing data on the number of siblings, 20% are missing
parental education, and a massive 58% are missing the figures needed for gross household
income (Table 1). In wave 2, a further 5% of cases reported valid household income, and these
are added to the cases from wave 1, so that for the ensuing analyses we have a total of 47% valid
cases. This minimizes missing values somewhat by using actually reported income, but for a
different year. The mean income for those reporting income in both waves 1 and 2 increased by
an average of £1882, presumably a product of inflation among other factors. This means that
using wave 2 data to supplement wave 1 may slightly exaggerate the overall income figures.

In summary, income data is missing for over half of the cohort from the outset, and this creates
immediate problems, such as the potential for serious bias in estimating average incomes. This level
of missing data is too high even to attempt to correct by standard means. In later waves, household
income was collected by using a household grid approach, in which income bands were presented
to respondents as choices of where their gross annual income fell. This is less precise than in previous
waves, but was thought to be easier for respondents to complete. But even so, in each wave there
were fewer participants retained in total than in the previous one anyway, dropping to less than 50%
of the original total by the final wave (Table 2).

It is interesting to see how different the average income of the original wave 1 respondents
becomes as some cases drop out in successive waves (over and above the 58% who did not
provide this information originally). This makes it look as though the average wage is increasing
rapidly, but this is an illusion (Figure 1). As cases drop out over time, the average of the wave 1
income for those remaining increases. This is because those dropping out in each year to 2010
have, on average, noticeably lower household incomes. A similar thing happens with the income
figures from wave 2, and for parental education. Parental education is the variable with the

Table 1. Completeness of data on selected household variables in Next Steps.

Household characteristics Percentage of valid responses

Gross household income in wave 1 42
Gross household income in wave 2 5
Parental education 80
Household composition 97
Main parent employment status 98
Number of siblings 94
Housing tenure 97
Young person’s special educational need or disability 96
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second most missing data in Table 1, and this again creates a potential for bias. The cases dropping
out over time are those with, on average, the lowest levels of education, and so the bias becomes
stronger with every wave. The cases are not missing at random (Gorard 2020).

This is a demonstration of how far from random the missing data in NS is. Therefore no adjust-
ment is possible (Gorard 2020), and for the analysis below we simply use the measure of household
income from the complete wave 1 (and wave 2 where needed), and compare this with eligibility for
FSM in the same year (2004/05).

Missing data in National Pupil Database (NPD) linked to Next Steps (NS)

The cases in NS have been linked to their equivalent records in NPD for 2005/06, in order to try and
maximize the information available for each case, and to provide official administrative data on their

Table 2. Percentage of wave 1 respondents in each successive wave of Next Steps.

Wave Year Number of respondents Percentage of wave 1

1 2004 15,570 100
2 2005 13,539 87
3 2006 12,439 80
4 2007 11,801 76
5 2008 10,430 67
6 2009 9,799 63
7 2010 8,682 56
…
8 2015 7,707 49

Note: in 2007 the original sample was boosted, especially for ethnic minority students, by 600 new cases. These are not included
in the figures above.

Figure 1. Participant dropout and changes in household income over time.
Note: In wave 8, after a gap of 5 years, monetary incentives were offered for dropout cases from the original sample to respond.
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attainment at KS4. The data in NPD is generally much more complete than in NS. For example, less
than 4% of cases in NPD are missing FSM-eligibility values in any year. Yet, when linked to NS, the
combined dataset has considerably more missing data – in effect combining the missing data from
both datasets. Linkage to NPD was only permitted for those participants who agreed to it, under
their data subject rights. For these, and perhaps other, reasons some of the NS cases do not have
linked NPD cases (Table 3). Overall, 14,784 cases in NS were matched to a record in NPD. A small
number of pupils in NS (3%) attended private schools, and these do not have a full NPD record
(with FSM and other values), even where they can be linked, and so the analysis that follows is
largely relevant for the vast majority of pupils in England who are in state-maintained schools. In
addition, there will be some missing data for some variables even in the existing linked cases. All
of these issues add to the missing data, the potential bias, and the difficulties for analysis.

Comparison between gross household income (in NS) and FSM (in NPD)

Focusing on the 75% of cases with FSM status in the linked NS dataset, only 60% of these have a
reported household income. It is these 7977 cases, where a direct comparison is possible, that are
used in the ensuing analyses.

In 2004, full and additional benefits were payable by the state to families defined as being ‘low
paid’ where their family income was up to £13,480, while tapered benefits were payable to families
above this point up to £18,000 per annum (The Guardian 2003). Using the former figure as the
definition of poverty for the present, 24% of cases in the linked dataset reported gross household
incomes less than £13,480.

Table 4 shows that the overwhelming majority of young people from families with incomes above
this threshold are not identified as FSM-eligible in NPD, and proportionately more are identified as
eligible with incomes below this threshold. There is, as expected, a clear link between income and
eligibility. Given that income is self-reported and FSM is decided more officially, this result validates
to some extent the income measures from NS, derived from a mixture of rates, sources and dur-
ations. It is not clear why 84% in the lowest income group are not eligible, but they would
include those discussed above who have not registered, even though they would be entitled to
FSM. This may be because the young people do not want the meal provided (perhaps for dietary
reasons), the family have only recently moved into poverty, or to the area/school, or because the
family has not provided the documentation needed. Perhaps they are travellers or recent immi-
grants, even if only from another home country of the UK. It may be that the income estimate
does not account sufficiently for state benefits, and that the gross income after benefits of some
families with an estimated earned income below £13,480 has been underestimated. Even so, the
small proportion of FSM students coming from households with incomes below £13,480 is surpris-
ing, and this is discussed further below in relation to Figure 2.

The 2% of young people eligible for FSM but not living in a household below the officially recog-
nized threshold for low income may be eligible for other valid reasons. Their household income may
have improved recently, the benefit may still be available to them with incomes up to or even above
£18,000, or they may be eligible on one of the other bases (such as the Immigration and Asylum Act).
The respondent may even have mistakenly exaggerated their household income.

Table 3. Completeness of data on selected individual variables in NPD 2005/06.

Individual characteristics Percentage of valid responses

FSM status 75
Special Education Need or Disability Status 73
First Language 77

Note: the version of NPD available in linked form with NS is for 2005/06, the year after wave 1, once the NS data had been col-
lected and cleaned
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Around 33% of NS respondents come from a household with incomes below £18,000 (so
about 9% have incomes between £13,480 and £18,000). The position for FSM-eligibility of
this group is similar to above (Table 5). For both income levels, there are also the issues that
the wave 1 incomes have been supplemented with 5% of values from wave 2 which are
slight higher on average (see above), and the FSM measure comes from NPD 2005/06 which
is the year after the wave 1 income data was collected. Given that incomes can go up and
down, sometimes radically, we would not expect a perfect fit between income and FSM data.
We must add to these cautions the facts that only 47% of incomes and 75% of eligibility are
available anyway.

In order to investigate the situation further, we put the individual income figures into equally-
spaced bands with £1000 increments, and looked at what proportion of cases in each band is
labelled as FSM-eligible (Figure 2). The histogram is, and can only be, based on cases where both

Table 4. Percentage of young people from poor families identified as FSM-eligible (2004).

Percentage labelled FSM-eligible Percentage not labelled FSM-eligible

Household income <£13,480 16 84
Household income >=£13,480 2 98

Figure 2. Percentage FSM eligibility (NPD) by decreasing household income band (NS).

Table 5. Percentage of young people from poor families identified as FSM-eligible (2005).

Percentage labelled FSM-eligible Percentage not labelled FSM-eligible

Household income <£18,000 13 87
Household income >=£18,000 1 99
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household income and FSM was available. Again, as expected, the sparsely populated but very low
income households have high proportions of the young people eligible for FSM, although appar-
ently never above 60%, and the very high income households have very few or even no FSM-eligible
students. It is not clear why there is a small group of very high earners apparently labelled FSM-eli-
gible, and this may be partly an indication of an error in responding or coding. Otherwise there is a
slightly erratic exponential rise in FSM as income decreases.

There is the suggestion of a discontinuity at and above the £18,000 band. The clear majority of
FSM-eligible students are from households with incomes up to the £18,000 band, and the clear
majority of students from households above the £18,000 band are not eligible. This is presumably
linked to the point at which tapered benefits stopped in 2004 (see above), and could be very
useful for a future analysis, based on a ‘fuzzy’ regression discontinuity design (Lee and Lemieux
2010), to see whether there is an equivalent discontinuity in student attainment at school.

One reason why such a discontinuity is important is that FSM-eligibility/poverty is the major cri-
terion for allocating Pupil Premium funding to schools in England. Pupil Premium is provided to
schools in proportion to their number of disadvantaged pupils, and is intended to assist those
pupils facing long-term challenges. The funding must be used to improve school outcomes for dis-
advantaged pupils, and so help reduce the ‘achievement gap’ between children coming from richer
and poorer families (Gov.uk 2010). It is hard to assess whether the allocation of Pupil Premium since
2011 has led to a reduction in the poverty attainment gap, for reasons explained in Gorard and Sid-
diqui (2019). One approach has been to identify a group of persistently disadvantaged pupils who
would presumably have been considered disadvantaged in any era (Gorard 2021, 2022). But it would
also be useful to estimate the impact of the funding policy on those young people whose schools
received it, during the era since 2011, using Our Future (a subsequent cohort study based on
Next Steps), and compare it to the situation for those above and below the income discontinuity
in Next Steps. This Regression Discontinuity Design approach can help us to decide whether the
treatment (Pupil Premium) is causally related to a reduction in the poverty attainment gap
(Shadish et al. 2002). If the Pupil Premium funding has made a difference this should show up as
a discontinuity in the link between attainment and income in Our Future but not in Next Steps.
This will be the subject of a future paper.

There is less of a clear break at £13,480 or, put another way, there appears to be a bulge just above
that point, where more young people are FSM-eligible perhaps for reasons not connected so directly
to household income.

Which indicator is the best predictor of Key Stage 4 performance?

Achievement at KS4 is an important outcome of education in itself, a key predictor, and maybe a
determinant, of future opportunities including conditional offers for admittance to higher education
in the UK. There is widespread concern about a poverty attainment gap at KS4 (and other ages), and
so it is useful to consider which indicators of disadvantage are the strongest predictors of KS4 attain-
ment. Although models using the full NPD will clearly be stronger (based on 600,000 pupils per
cohort), they can only use a narrow range of indicators of possible disadvantage including the
threshold measure of FSM. No income data is provided. Using only the much small number of
cases available in Next Steps though, to what extent does household income, improve the predict-
ability of KS4 attainment, in comparison to FSM? Table 6 provides the summary of cases with com-
plete values for the variables included in the logistic regression analysis.

Based on the cases with KS4 data, and looking at FSM-eligibility and household income separ-
ately, the correlations are relatively small. Attainment and income indicators have only around 6%
variation in common (Table 7, the R value of 0.24 yields R-squared of 0.058). Being FSM-eligible is
clearly negatively related to attainment, while income is positively related. More importantly for
the purposes of this paper, the continuous variable household income is more strongly related to
attainment scores than the binary FSM-eligibility variable is. Despite the cautions about bias
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caused by missing data, this suggests that were household income available for all pupils it could
provide a better context variable than FSM. It could be used to help judge school performance,
for inspection purposes, and in the allocation of Pupil Premium funding, for example. Of course,
the relative strengths of these correlations may well be misleading, because of the different levels
of originally missing data for each.

However, FSM eligibility is a binary variable, and a correlation with a real number may not be
the best way to present it. A fairer comparison might be based on logistic regression that
handles real numbers like income and categorical variables like FSM-eligibility (including
whether missing) equally well (Gorard 2021). Only just over 34% of students attained the
Level 2 indicator at KS4, meaning that any prediction of student outcomes would be 65.7%
accurate merely by guessing that any student did not attain Level 2 (Table 8). Adding house-
hold income from NS as a predictor in step 1 increases the model accuracy by a negligible
amount to 65.8%. Then adding FSM status increases accuracy to 66.7%. The gains are small,
but FSM-eligibility is a somewhat better predictor of this level of attainment than income is
(even for complete cases).

This is confirmed by the coefficients from the model (Table 9). Compared to the majority base
category not FSM-eligible, the student missing FSM data are less than half as likely to attain Level
2, and FSM-eligible students are less than one quarter as likely. On the other hand, income as
such makes no discernible difference to the prediction (to two decimal places).

The weak relationship between both predictors and attainment could be due to the biased and
restricted nature of this dataset. The relationships are usually stronger (Gorard 2018). In summary,
though, it is not clear here that income is a better predictor than FSM data, while FSM data is
much more complete, long-term, and verified.

Table 7. Correlation between indicators of disadvantage and KS4 attainment.

Capped KS4 points

FSM eligibility −0.15
Household income +0.24

Table 6. Summary of the included cases.

Complete cases

Household income 9,700
FSM 7,977
KS4 results 8,308

Table 8. Percentage correctness of predicting KS4 Level 2, based on income and
FSM.

Percentage correctness Increase

Baseline 65.7 –
Step 1: Household Income 65.8 0.1
Step 2: FSM status 66.7 0.9

Table 9. Coefficient value.

Coefficient value

Household Income 1.00
Not FSM-eligible –
FSM-eligible 0.24
FSM data missing 0.44
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Conclusions

The NPD is an important resource for analysts in England, concerned with patterns of attainment and
disadvantage at school. It is relatively complete, covers all pupils at state-funded schools, and is avail-
able for every cohort in every school grade back to 2002. The variables within NPD are largely verified
administrative data. However, the main variable representing family income is being registered as
eligible for FSM, and this simply divides pupils into a group of around 15% whose family are
officially living in poverty and another group of around 85% who are not. The problems this
threshold variable causes have been partly addressed by considering whether each pupil has ever
been eligible, and also by considering the proportion of years at school a pupil has been known
to be eligible. The latter approach has been shown to be very useful in both predicting and explain-
ing subsequent attainment, and to be better than either current FSM or EverFSM (Gorard and Siddi-
qui 2019).

However, it is interesting to consider whether access to more nuanced family income data
would be even more beneficial for policy, practice and research purposes. NS is an example of
a single cohort dataset of only around 16,000 cases, based on largely self-reported values. It
does have a range of wider variables for an analyst such as attitudes, parental education and
occupation, and an estimate of household income. This paper has examined the extent to
which income data, at a larger scale, could supplement or even supplant FSM when defining dis-
advantage at school.

A key empirical point is the extent of missing income data. Unless this were gathered and released
via HMRC, self-reported income data will be incomplete and presumably less accurate. In addition, it
is clear that the missing income data does not occur at random andmust not be treated as missing at
random by analysts. Not much can be done about this. Currently, FSM must be the preferred
measure, being more complete and accurate, with a relatively simple legal definition. Using the
largely missing and increasingly (over waves) biased measure of income in Next Steps as an
example, our analysis calls into question the validity and so the usefulness of many analyses
using income data based on these small cohort studies.

Another intriguing finding is how many children from families with reportedly low incomes are
not listed as eligible for FSM. This may be due to other factors, or changes in status in the brief
gap between the two data collections. It might be a real finding and an indictment of the FSM-eli-
gibility registration process, or it could merely show the inaccuracy of self-reported income figures.
This is an issue that would repay further investigation.

When the two measures of income are compared directly, they are obviously related, and so they
are measuring some of the same variation in socioeconomic status between pupils. Both are (rela-
tively weak) predictors of pupil attainment at school, and both could contribute additional accuracy
to any prediction. Income is the better predictor for KS4 point scores, using the biased set of com-
plete cases here. It is less relevant than FSM for predicting the threshold KS4 level 2 indicator.

The point is moot unless or until widespread individual/household income data is available. Until
then FSM is a suitable and useful measure of disadvantage, especially when modified to represent
the duration of poverty as we have suggested elsewhere (Gorard and Siddiqui 2019). Were income
data to become more widely and freely available it would enhance the use of FSM without necess-
arily replacing it. And this could have beneficial implications for policy and practice judgements
about school performance, school context, Ofsted inspections, the allocation of Pupil Premium
funding, and contextualized admission to higher education, among others. However, linked
income for individuals/households is an understandably sensitive issue for many citizens, and this
is perhaps the greatest barrier to the use of income data for the purposes described. If FSM,
taken to mean above or below a poverty line, is not accurate enough, and precise income details
are too sensitive for widespread use, perhaps the next step for research is to decide on the best
level of aggregation somewhere between these two extremes, that maximizes utility while minimiz-
ing risk.
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