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A note on interpreting the figures in this report

The figures in this report show the average attainment of the pupils by year
group, across a range of year groups and academic years. The vertical axis
shows year groups. Colours are used to differentiate each academic year. The
horizontal axis shows the average attainment achieved by all pupils (or in some
cases, all pupils in a specific demographic group, i.e. all girls) in that year group
in each academic year, contextualised in units of months.

The attainment metric underlying the personalised assessments is ‘IRT scores’ –
Item Response Theory scores which are explained in detail in the technical
information section below. In order to convert attainment into more readily
understandable units of months, we used an approach based on the level of
attainment pupils in each year group achieved in a ‘reference year’.

For each year group, we considered the level of attainment achieved by pupils in
that year group, and the year group above and below, in the reference year. We
then determined how much difference there was between the attainment of
pupils in these year groups in IRT score units using a statistical model. This
model is explained in more detail in the technical information section below,
but we describe the approach in general terms here.

Because we know that these pupils are 1 or 2 year groups apart, we can convert
the difference in IRT scores into units that relate to how much longer the pupils
have been in school; 12 or 24 months. An example of this is shown in the graph
below for Year 3 for Numeracy (Procedural).

For this release, we have used 2022/23 as a consistent year of reference across
all subjects, both for calculation of an average month’s progress and as a
benchmark of the difference between years. This creates a common reference
point to examine demographic differences by subject, an important factor when
considering the pre/post-pandemic introduction of the different assessments.
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Figure A1: Calculating attainment in months
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Description of Figure A1: A line chart showing an example of how to calculate
average attainment in months.

In this example, we determine the average attainment of Year 2, Year 3, and
Year 4 pupils in our reference year (2022/23) via the dark blue points. The
difference between Year 2 and 4 pupils’ attainment, as shown by the dark blue
arrow, converts to 24 months (as the Year 4 pupils have been in school 24
months longer than the Year 2s).

Having established this baseline of attainment in months, we can then use it to
determine how many months lower or higher the attainment of pupils in this year
group was in other academic years. In the example above, the light blue point
shows the average attainment of Year 3 pupils in 2018/19. We work out the
difference in attainment between this point and the equivalent point for the
reference year (shown by the light blue arrow) and convert this difference into
months by comparing its size to our 24-month difference (i.e. comparing the size
of the light blue arrow with the size of the dark blue arrow). In this example, the
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light blue arrow is around 25% the size of the dark blue arrow, showing that Year
3s in 2018/19 have average attainment around 6 months higher than Year 3s in
2022/23.

When interpreting the figures in this report, it is vital to remember that younger
learners make more progress, in absolute terms, than older learners. In other
words, between Year 2 and 3 the average learner differs more in what they
know and can do, versus Year 8 and 9 where the average learners would be
more similar in their skills and knowledge. Because this report deals with
months’ progress, the context that 12 months’ progress for younger learners
equates to more absolute attainment change than for older learners is crucial to
bear in mind. In many figures in this report, there is a greater months’ difference
between demographic groups for older learners, but it is important to remember
that the underlying absolute attainment difference is not as pronounced as the
months’ progress difference for younger learners shown in the figures.

In addition to showing the average attainment of the pupils by year group, the
figures in this report also show difference by sex and also by eligibility for free
school meals (FSM). The example below shows how months’ progress
difference is computed to compare females and males. This process is exactly
the same as that used to calculate the difference by FSM eligibility in this
release.
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Figure A2: Example of how attainment differences by sex
are worked out
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Description of Figure A2: A copy of Figure 1 in the statistical release, with
additional points to represent the average attainment of males and
females. Average attainment is presented as months higher or lower than the
attainment of the same year group in 2022/23. Green triangles represent the
average attainment of males, and red circles the average attainment of females.

Figure A2 is a copy of Figure 1, but with additional points overlaid to show where
the average attainment of males and females would sit. As is to be expected,
these points sit either side of the overall average shown by the relevant bar, as
there are roughly half females and half males in each year group.

The yellow arrow quantifies the difference in progress in months between males
and females. For example, for Year 3 in 2020/21, the difference is 4
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months. These differences, as represented by the yellow arrows, are what is
plotted on Figure 5 in the statistical release to quantify the gap.

Technical information

The personalised assessments are adaptive in nature. Each pupil receives a
different set of questions to their peers, and each pupil’s assessment is
dynamically tailored - if they get questions right, they will receive harder
questions next, and if they answer questions incorrectly, they will receive easier
questions next. This means that it is not valid to compare raw scores that pupils
achieve on their assessments, as each pupil sees different questions of varying
levels of difficulty.

Therefore, the personalised assessments make use of Item Response Theory
(IRT) to work out how pupils have done in their assessments. IRT is a statistical
approach that allows us to allocate a difficulty rating to each question based on
how pupils across the year groups responded to it. This means that this
approach can account for the level of challenge of the different questions and
produce IRT scores that are comparable no matter which questions each pupil
answered. The ‘months’ attainment metric reported in the figures above is
therefore based on IRT scores (otherwise known as ability estimates).

The IRT scores used for the analysis in this report are not the same as the
scores teachers, pupils and parents see on personalised assessment reports.
IRT scores are the ‘internal’ or underlying scores that are used to produce age-
standardised scores and to calculate progress points on pupil reports. The main
reason for not using progress or age-standardised scores in this report is that
they cannot be compared across year groups, whilst IRT scores can.

In addition to being adaptive, the personalised assessments follow an on-
demand model, meaning schools can schedule assessments at any point during
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the academic year. Pupils taking assessments early in a given academic year
tend to achieve at a slightly lower level than those who take them later on.
Therefore, when aiming to evaluate whether pupil attainment in one dataset
differs from that in another, it is important to control for the impact of ‘learning
time’. This report therefore subsets the data to the period when the majority of
assessments were taken - March to July. This mitigates (but does not entirely
remove) the risk that the effects observed are due to pupils taking assessments
earlier or later in one year than in another.

The entire national cohort did not take the personalised assessments in the
period March to July. This means that, for the purposes of this analysis, there is
a risk that the pupils who do take assessments in this period are not fully
representative of the whole population. We have therefore applied weightings to
the average scores reported in this paper to account for this possibility, based on
demographic data available. This mitigates the risk that the effects observed are
due to systematic differences in which pupils take assessments in this time
period in each year.

Schools have the option to run each assessment twice within each academic
year. This has also been accounted for within the weighting, as otherwise some
pupils would be ‘double counted’ in the analysis. If a pupil took an assessment
twice within the March-July period analysed in the same academic year, each
one is allocated half the weight it would otherwise have had.

In terms of how attainment differences over time are contextualised, regression
models (which are used to establish the relationship between any two things)
were used to determine the trend in average attainment across each year
group. Eight separate linear regression models were fitted for each subject - one
per year group – for all academic years of delivery. Each year group’s
regression used 2-3 year groups’ data; that from pupils in the year group in
question and those in the year groups immediately above or below it. Each
regression’s formula was [IRT score ~ year group], meaning the resulting
coefficient for year group could be interpreted as the amount of IRT score
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attainment by which we expect pupils in two different year groups to differ (on
average).

This allowed the reporting of score differences to be contextualised in units of
months, as outlined in the body of the paper. In this report, the reference year for
attainment for each assessment is 2022/23.

Links to international evidence

The patterns over time seen in this release mirror the patterns seen elsewhere
internationally as individual countries and education systems recover from the
impact of the global pandemic. A few examples are listed below but this is not an
exhaustive list.

National Literacy Trust article summarising multiple UK studies on the impact
of COVID-19 on literacy, and with reference to the attainment gap between more
advantaged and less advantaged pupils.

Article by Harvard Graduate School of Education (May 2023)
summarising research into Covid impact on attainment in several states in
the USA, noting the negative impacts of Covid and socio-economic differences.

Study on learning loss due to school closures during the Covid-19
pandemic, based on data of primary school children from the Netherlands,
published as a paper for Proceedings of the National Academy of Sciences
of the United States of America, April 2021.

Paper published in December 2022 by the World Bank Group on
the educational and economic impacts of Covid-19 school closures in
Poland.

An international study on learning loss following the pandemic and the
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educational inequalities between children from different socio-economic
backgrounds published in Nature, January 2023.

Report from the National Audit Office on education recovery in schools in
England following the pandemic, published February 2023.

Study by the National Foundation for Educational Research on the impact
of Covid on educational attainment in England, published March 2022.

The difference in favour females for reading and in favour of males for numeracy
is seen internationally:

Working paper published by the OECD (Organisation for Economic Co-
operation and Development) on the evolution of gender gaps in numeracy
and literacy between childhood and adulthood, October 2018.

The attainment gap in favour of learners not eligible for FSM is a long-
established trend across the UK. See for example:

Deprivation and Education: The evidence on pupils in England, Foundation
Stage to Key Stage 4, published by the Department for Children Schools
and Families, 2009.

Closing the attainment gap, publication by the Education Endowment
Foundation, 2018

Contact details

Statistician: Steve Hughes
Email: school.stats@gov.wales

Media: 0300 025 8099
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