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Abstract

In the context of an emerging new additional learning
needs (ALN) system in Wales, this research explores
who was likely to be identified with special educational
needs (SEN) under the previous system. Our study
reveals analysis of linked Welsh education and health
data on SEN identification in learners in mainstream
education settings born between 2002/3 and 2008/9.
Using longitudinal multilevel modelling, we explore
(i) who is likely identified with SEN and (ii) whether
there is evidence of social patterning in SEN identi-
fication. We find that 48% of those born in the year
2002/3 were identified with SEN at some point during
their schooling years. Furthermore, when controlling
for health-related variables, those who are identi-
fied with SEN in Wales were more likely to be male,
White, from a deprived background, with lower school
attendance, had not experienced breastfeeding and
were born later in the academic year. Taken together,
the research findings suggest that SEN identification
was influenced by a child's context. The study thus
underscores the critical importance of examining the
relationship between socioeconomic, environmental
and biological factors in SEN identification, urging for
a comprehensive and cross-organisation approach to
enhance outcomes for learners with diverse needs.
It also highlights the need for follow-up research to
explore unfolding trends as the new ALN system in
Wales becomes fully implemented and integrated
over the coming years.
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Key insights

What is the main issue that the paper addresses?

This paper uses national-scale administrative health and education data from Wales
in order to understand who was most likely to be identified with special educational
needs (SEN). It aims to shed light on the social patterning of SEN identification.

What are the main insights that the paper provides?

The study reveals a high SEN identification rate in Wales, which was influenced by
socioeconomic and environmental factors. It emphasises the need for a comprehen-
sive approach to addressing additional learning needs (ALN) and further research
under the new ALN system in Wales.

INTRODUCTION

Research previously conducted in the United Kingdom (Hutchinson et al., 2021; Knight
& Crick, 2021; Parsons & Platt, 2013) and internationally (King & Bearman, 2011; Liu
et al., 2010) has demonstrated that sociodemographic influences, outside of biology and
health, can impact who is more likely to be identified with special educational needs (SEN).
Bearman (2013) questions ‘what if the sequencing phenomenon is to be found not in the
genome but instead in a better understanding of the social and cultural factors that shape
health?’ (p. 11). This research establishes a foundation for understanding how environmen-
tal factors may interact with biology and health to contribute to SEN identification in Wales.
By exploring environmental and sociodemographic influences, the study aims to shed light
on how individual context may shape the identification of SEN in Wales, contributing to a
more comprehensive understanding of educational inequality and support needs.

This paper uses national-scale administrative health and education data from Wales, in
order to understand who is most at risk for being identified with SEN. The following literature
section will explore previous research which has found relationships between sociodemo-
graphic variables and SEN, before discussing why Wales offers an interesting national-
scale policy context from which to explore these questions.

PREDICTORS OF SEN

Previous research has explored various predictors of SEN. Research has shown that pre-
natal and birth-related factors such as gestational age, weight and birth abnormalities are
related to a child being identified with SEN (Alterman et al., 2021; Chen et al., 2020; Mackay
et al., 2010; Schendel & Bhasin, 2008). Research has investigated how sociodemographic
factors, particularly levels of disadvantage, can influence health aspects such as birthweight
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(Currie & Moretti, 2007). Therefore, it is necessary to explore how these environmental as-
pects may also impact the identification of SEN.

Previous research outside of Wales has shown a link between levels of disadvantage
and SEN identification (Hutchinson et al., 2021; Parsons & Platt, 2013). Research using ad-
ministrative data in England showed that those who were identified as receiving free school
meals (FSM)—used as a proxy for parental income level—and who lived in the most de-
prived neighbourhoods were more likely to be identified with special educational need and
disability (SEND) (Hutchinson et al., 2021). Similarly, Parsons and Platt (2013) found that,
in England, children with identified SEN were born into socioeconomically disadvantaged
circumstances that continued throughout their early years. This impact was stronger for
those with certain SEN conditions, including behaviour, learning or speech and language
difficulties. Thus, providing evidence that SEN identification is socially patterned in England
(Blackburn et al., 2010). Similar clustering of SEN in more disadvantaged groups has also
been found globally (Hibel et al., 2010; Ismail et al., 2017; Lygnegard et al., 2013; O'Connor
& Fernandez, 2006).

Yet, while research and educational statistics show a higher proportion of learners
with SEN coming from more disadvantaged backgrounds across the United Kingdom,
Tomlinson (2012) states that:

a relatively undocumented theme is that much of the expansion of special edu-
cation [...] comes from middle class and articulate parents who [...] have seized
on expanding ways of defending children in need of special education and sup-
port (pp. 273-274).

Gillborn's (2015) research with black middle-class families found that it was usually the
parent who identified SEN and sought assessment for the child. He stated that ‘this involves
drawing on both their economic capital (the financially expensive specialist assessments)
and their cultural and social capital (often using friendship and professional networks to help
negotiate the system)’ (Gillborn, 2015, p. 280). Reay (2005) describes how middle-class par-
ents have cultural capital in a combination of ‘requisite skills and competencies, confidence
in relation to the educational system, a previous history of being supported educationally in
the home’ (Reay, 2005, p. 111). Therefore, Gillborn (2015) argues that parents in the middle
class can mobilise their economic resources to get their child a SEN diagnosis, and further-
more, they are able to use their cultural capital in the form of social networks and knowledge
of the field to get the most out of the education system for their children. Given the higher
level of poverty in Wales (Institute for Fiscal Studies, 2023), it is of interest to see whether
these factors impact SEN identification in Wales.

Additionally, pertinent to this discussion is the link between socioeconomic status, breast-
feeding and SEN. Prior studies have established a connection between breastfeeding and
parent—child attachment (Gibbs et al., 2018), suggesting that breastfeeding can serve as
a proxy for early parenting skills and predict later reading and school readiness (Jacobson
et al., 2014). Moreover, the absence of breastfeeding has been consistently correlated with
various indicators of disadvantage such as parental income, employment status and socio-
economic status (Brown, 2019; Brown & Sear, 2017; Flacking et al., 2007; Heck et al., 2006;
Peregrino et al., 2018). Previous research has indicated a potential detrimental effect of not
breastfeeding on cognitive processing ability and the identification of SEN (Gore et al., 2015;
Horta et al., 2015). This therefore leads us to question the influence of breastfeeding on SEN
identification in Wales, especially when measures of deprivation are taken into consideration.

In addition to deprivation indicators, research has also pointed towards several other pre-
dictors of SEN, unrelated to underlying health. A key predictor of interest is season of birth,
relative to the learner's age in the year—that is, being born in June, July or August, when
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the academic year ends in August. Research has shown that in the United Kingdom, those
who are younger in the year group are more likely to be identified with SEN (Campbell, 2014;
Hutchinson et al., 2021; Knight & Crick, 2021). This has been shown to vary according to
the type of need identified, with ‘moderate learning difficulties’ being the most susceptible
to age-in-year-group effects (Squires et al., 2012). This may be due to an interaction be-
tween biological and social factors, where delays in certain aspects of biological develop-
ment, combined with being younger within a year group, make learning issues more visible
in younger children, which might be less noticeable in older children. This also demon-
strates a social patterning of SEN; Squires et al. (2012) argue that ‘teachers may be labelling
younger children within the year group on the basis of political aspirations of attainments
to be reached by the end of the academic year’ (p. 469) and therefore affirm that SEN is a
socially defined construct, and that attention needs to be paid to how it is defined, and the
resources allocated.

Alongside individual-level variables such as health, social class and season of birth, it
is relevant to question how a learner interacts with the education system and how this may
lead to SEN identification. Research has found that SEN identification can vary within and
between schools. For example, in England, Hutchinson et al. (2021) found that the primary
school a child attended explained more than half of the differences in SEN identification,
with lower numbers of learners being identified in academy schools. This is important, as
Azpitarte and Holt (2024) found large spatial inequalities and clustering in the attainment
of students with SEND in England. They therefore argue that there is a ‘postcode lottery’
(Azpitarte & Holt, 2024, p. 416) in effective support for SEND and a failure in application
of the English SEND policy framework (Department for Education & Department of Health
and Social Care, 2015). In comparison, Wales has less variation in school type and funding
structure (OECD, 2018); this is due to there being no academy or free schools in Wales (i.e.,
state-funded schools that operate independently of local authority control) and significantly
fewer private and grammar schools. However, whether this has an impact on SEN identifi-
cation practices between schools and local authorities in Wales is unknown.

Furthermore, in the aftermath of the COVID-19 pandemic, school attendance is an area
with increasing levels of policy scrutiny (Lowthian et al., 2023; Parentkind, 2023; Welsh
Government, 2023). Attendance has fallen in Wales since the onset of the pandemic, and
there is evidence from across the United Kingdom to suggest that learners with neurode-
velopmental conditions had lower attendance when returning to school, especially those
who experienced home learning during the pandemic (Kouroupa et al., 2023). Learner at-
tendance is a large predictor of future educational outcomes (Gottfried, 2014), with absen-
teeism being found as a robust predictor of outcomes when controlling for socioeconomic
indicators (Bruner et al., 2011; Gottfried, 2011, 2014; Klein et al., 2022; Ready, 2010). This
highlights a negative impact of lack of instruction on academic outcomes. Other research
has explored the link between attendance and SEN. Lereya et al. (2023) found that ado-
lescents with SEN were more likely to be absent than their peers without SEN in second-
ary schools in England. Yet, the direction of the relationship between attendance and the
identification of SEN is unclear. Sprick et al. (2020) propose that attendance should factor
into identifying SEN because learning difficulties might stem from insufficient instruction.
However, it is possible that learners with SEN are less inclined to attend school due to
the impact of their learning needs (Hamilton, 2024; O'Hagan et al., 2022). In both the for-
mer and current SEN/ALN system in Wales, SEN/ALN is identified if a learner does not
respond to intervention for their learning needs (Welsh Government, 2021b). However, if
a learner is frequently absent, then the opportunity for classroom-based intervention de-
creases. It is unclear how this impacts the identification process. Given the policy empha-
sis on attendance, comprehending how it correlates with SEN is important for informing
and guiding this policy direction.
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As the literature demonstrates, considering both the aforementioned individual, family
and school-level variables when examining the predictors of SEN is necessary to gain a
comprehensive understanding of the multifaceted influences on a child's learning needs.
Individual factors such as cognitive abilities, health and socioeconomic background are likely
to interact with school-level and local-authority-level approaches. This research, therefore,
attempts to situate and understand a learner's needs within their environment. By under-
standing how context may impact the identification of SEN, we aim to illuminate the social
patterning of SEN, with the hope that these insights will be incorporated into approaches to
support children who may have additional learning needs.

CONTEXT

This paper explores the previously defined variables and their relationship with SEN using
population-level data from Wales. Wales, one of the four constituent nations of the United
Kingdom, is currently undergoing major education system-level reforms and initiatives,
from curriculum and qualifications to initial teacher education and significant investments in
practitioner in-service training and professional learning (Evans, 2022; Harris et al., 2020;
Welsh Government, 2023). Part of these changes is a transition to a new statutory support
system for those aged 25years and younger with a learning difficulty or disability (Welsh
Government, 2018). The transition phase started in 2022 and has led to an overhaul of the
system for learners with additional learning needs (ALN), the term that now replaces SEN.
Within the new system, fewer learners are being recognised with SEN/ALN, with an empha-
sis placed on universal provision and inclusive education, which aims to meet the diverse
needs of students within mainstream classroom settings (Knight & Crick, 2022). Under the
previous system there was a fluctuating level of around 20% of learners in Wales identi-
fied with SEN (Senedd Research, 2022). This number has dropped by over 30% between
2020/21 (97,551 SEN learners, 20.8%) and 2022/23 (63,089 ALN learners, 15.8%), align-
ing with the implementation of the new ALN system (StatsWales, 2023a). Consequently,
approximately 34,000 fewer learners are now accessing the support provided by the new
ALN system. In the previous system in Wales (from which we obtained the current data),
children were placed on a SEN register in one of three strands: School Action, School Action
Plus and Statement. School Action provided initial support within mainstream schools for
students with SEN/ALN, involving tailored interventions to meet individual requirements.
School Action Plus represented a more intensive stage, with specialised support and collab-
oration with external specialists. The Statement system resulted in a formal assessment and
the issuance of a legally binding statement outlining the child's needs and necessary provi-
sions, which was managed by the local authority. The new system aims to provide a more
integrated system, replacing the three tiers with individual development plans, which set out
the personalised provision needed for each learner. Given the ongoing transition from SEN
to the new ALN system, it is important to understand the patterns in who was being identi-
fied with SEN in the previous system in order to evaluate the impact of the incoming system.

These education reforms are designed to address a growing attainment issue in Wales.
Wales is showing decreasing scores on the Program for International Student Assessment
(PISA) tests (OECD, 2023). Children in Wales scored significantly below the Organisation
for Economic Cooperation and Development (OECD) average in English, Maths and
Science in 2022, and showed an overall decrease since the previous tests in 2018 (Senedd
Research, 2023a). Compared to the other four nations of the United Kingdom, Wales
had the lowest scores. Framed as part of a long-standing ‘national mission’, the focus
of Welsh education reform is to promote ‘high standards and aspirations for all’ (Welsh
Government, 2023) and ‘continue our long-term programme of education reform, and
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ensure educational inequalities narrow and standards rise’ (Welsh Government, 2021a,
p. 3). The PISA scores also highlight a significant achievement gap between the most and
least-disadvantaged groups (Senedd Research, 2023a). This is particularly pertinent for
Wales, given that nearly a third of its children live in poverty, and it has the highest proportion
of low-paid employees in the United Kingdom (StatsWales, 2023b). Wales has consistently
had a higher poverty rate than England, Scotland and Northern Ireland over the past two
decades (Institute for Fiscal Studies, 2023), with the Children's Commissioner for Wales
emphasising poverty as the foremost issue affecting Welsh children and addressing it as the
Welsh Government's primary objective (Senedd Research, 2023a). A recent report from the
Institute for Fiscal Studies reiterates the major challenges for education in Wales, proposing
that lower educational outcomes are more likely to reflect differences in policy and approach
(Sibieta, 2024). However, the relationship between poverty measures and SEN remains
unexplored in Wales. Given the ongoing academic underperformance of learners, both with
SEN and from disadvantaged backgrounds (StatsWales, 2023c), it is necessary to examine
the relationship between socioeconomic status and SEN to fully understand the complex
factors contributing to achievement disparities and low PISA scores in Wales.

THE PRESENT RESEARCH

Building upon prior research that has demonstrated associations between sociodemo-
graphic factors and SEN, both in the United Kingdom and globally, and considering the
observed reduction in learners identified with SEN/ALN in Wales under the new ALN sys-
tem, this study seeks to investigate the predictors of SEN in the former system. By doing
so, it aims to establish a baseline understanding from which to evaluate the effects of policy
reform on SEN/ALN identification and support mechanisms. Consequently, this research
aimed to find out (i) who is likely identified with SEN and (ii) whether there is evidence of
social patterning in SEN identification.

DATA AND METHOD

We procured access to relevant data from the Secure Anonymised Information Linkage
(SAIL) Databank. This is a national data safe haven comprising de-identified linkable data-
sets primarily concerning the population of Wales, provided in anonymised format (Jones
et al., 2020). Specific to this research, we accessed data from the following sources and
linked them: Annual District Birth Extract Dataset (ADBE); Congenital Anomaly Register and
Information Service (CARS); Education Wales (EDUW and EDUC); Emergency Department
Dataset (EDDS); Maternal Indicators Dataset (MIDS); National Community Child Health
Database (NCCHD); Outpatients Patients Episode Database for Wales (OPEDW); Patient
Episode Database for Wales (PEDW); Welsh Demographic Service Dataset (WDSD); and
Welsh Longitudinal General Practice Dataset (WLGP).

A spine of all children born in Wales between 1 September 2002 and 31 August 2008
was identified through the WDSD. This formed an electronic cohort of children whose data
was tracked between 10 and 16years, with earlier cohorts having more data. Only those
born in 2002/3 had a full educational trajectory available for modelling; this is because of
educational data missing in 2019/20, 2020/21 and 2021/22 due to the COVID-19 pandemic.
At present, the quality of this data is unknown. Relevant outcome and cohort variables were
then linked into this data from the sources outlined above. Figure 1 shows a consort dia-
gram of those who were removed from the data during the data-building phase. This shows
that learners were excluded from the dataset if they had no Anonymous Linking Field (ALF)
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Total Cohort from the WDSD
N= 5,707,094

ﬁ(cluded for birthdate outside window
- 01/09/2002 and 31/08/2008 or with no

ALF, gender or week of birth (WoB).
N= 5,441,730

A4

Total born between
01/09/2002 and 31/08/2008
with ALF, gender and WoB.

N= 265,364
/ Excluded:
» No IRN or IRN>1 or ever in special school
(N=48,354)
v No results (N=12,452)
Total in mainstream with
results and IRN
N=204,560
Excluded:

- »| Datainconsistencies (e.g. learner in wrong
school type or wrong key stage)

y (N=81)

Total in sample
N=204,479

FIGURE 1 Consortdiagram.

or Individual Record Number (IRN). They were also excluded if they had ever attended a
special school. The decision was made to only include learners in mainstream school, as
the educational experiences and academic trajectory of those in special schools meant that
it was not possible to accurately track these learners longitudinally. Furthermore, it is likely
that this group of learners were identified with SEN early and that their needs are more com-
plex, making it harder to draw conclusions for the research question. Further cleaning of the
data was done if a learner had missing education data or any data inconsistencies. Overall,
we were left with a total of 204,479 learners in the dataset. Data was stored in the long for-
mat and were then aggregated into key stages (KS) for each learner (KS1: 5-7 years old,
school years Reception, 1 and 2; KS2: 7—11years old, school years 3—6; KS3: 11-14 years
old, school years 7-9; KS4: 14-16 years old, school years 10 and 11).

Our analysis, conducted using Stata 18 SE (StataCorp, 2023) and R (R Core Team, 2021),
was underpinned by an exploratory data analysis to provide an initial basis of understanding
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to answer the specific research questions as outlined. Following this, longitudinal multi-
level modelling was used to address the research question using the R package gimmTMB
(Bolker, 2024). The data was organised as repeated measures in an unbalanced panel
structure (Gelman & Hill, 2007). Multilevel models recognise the hierarchical structure in-
herent in the data, acknowledging that students are nested within schools, and schools are,
in turn, nested within local authorities (Goldstein, 2010; Leckie et al., 2012). The longitudinal
aspect of multilevel models accommodates the dynamic nature of educational data, cap-
turing changes and trends in SEN in each key stage. Through the incorporation of random
effects at different levels, the models account for variations between learners but also quan-
tify the extent of variability attributable to differences between schools and local authorities,
providing a comprehensive understanding of the complex interplay of factors influencing
SEN identification. Furthermore, the model allows for learners who move between multi-
ple schools over time (both from primary to secondary and if learners attended multiple
schools). After running the model with the original data, a model with imputed data was run
to compare the results and assess the impact of missing data on the model's performance
and robustness. Using the packages ‘mice’ (van Buuren & Groothuis-Oudshoorn, 2011) and
‘miceadds’ (Robitzsch & Grund, 2024), we imputed the data to compare models. We were
unable to adjust for the four levels of random effects in our original model due to no suitable
package being available, so we adjusted for school differences to compare in a two-level
imputation. We found that our coefficients were largely the same in comparison with multiple
imputation, and so the model with the original data is reported.

The outcome variable, SEN identification, was represented as a binary variable (0|1) indi-
cating whether a learner has been identified with SEN in each key stage. Fixed covariates,
shown in Table 1, included sex, ethnicity (White, Asian, Black, Mixed, Other and Unknown),
Welsh Index of Multiple Deprivation (WIMD) (an area-level deprivation measure divided into
quintiles) (Welsh Government, 2019), birthweight (divided into six categories), gestational
age (divided into four categories), season of birth, multiple births, major and minor congeni-
tal anomalies defined based on classification of European Congenital Anomalies Registries
(EUROCAT, 2013; Paranjothy et al., 2018), breastfeeding (whether ever breastfed) and birth
cohort. Covariates that could change in each key stage (Tables 2 and 3) included average
attendance, health usage (measured by calculating the number of GP and hospital visits in
each key stage) and proportion of time spent with FSM. The hierarchical structure factors
in the model included the data wave and school attended nested within local authority, al-
lowing for the consideration of temporal dependencies, school and local government-level
influences.

RESULTS

The distribution of the children in the sample is shown in Table 1. The sex of the participants
was equally distributed, with the ethnicity of children being largely White (92.4%). At birth,
most children were in the third quintile of deprivation (28.6%), were of a typical birthweight
(81.4%), born to regular term (88.1%), were breastfed (54.7%) and had no birth anomalies
(97.2%). Children were equally distributed in their year and season of birth.

SEN identification over time

This section presents the proportion of learners identified with SEN in each key stage and
over time. Table 4 shows the number and percentage of years learners were identified with
SEN within each key stage.
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TABLE 1 Fixed covariates.

Variable

Sex

Ethnicity

WIMD

Birthweight

Gestational age

Multiple births
Breastfeeding ever

Birth anomalies

Season of birth

Birth cohort

RIGHTS LI M iy

Category

Male

Female

White

Asian

Black

Mixed

Other

Unknown

1—Ileast deprived

2

3

4

5—Most deprived
Normal (>2.5kg and <4 kg)
Extremely low (£1kg)
Very low (>1kg and £1.5kg)
Low (>1.5kg and <2.5kg)
High (>4 kg and <4.5kg)
Very high (>4.5kg)

Term (37—41weeks)

Extremely pre-term (<27 weeks)

Very pre-term (28—31 weeks)
Preterm (32—-36 weeks)
Late term (42—44 weeks)
No

Yes

No

Yes

None

Minor

Major

Autumn

Winter

Spring

Summer

2002/3

2003/4

2004/5

2005/6

2006/7

2008/9

n

99,316
94,714
179,256
5,014
1,534
5i133
2,088
946
24,767
31,138
47,906
41,542
21,973
147,533
790
1,168
11,041
17,450
3,183
156,437
486
1,505
10,841
8,272
188,622
4,767
74,488
89,870
188,640
833
4,557
48,897
46,956
48,363
49,820
30,556
31,401
31,985
32,239
33,151
34,698

Valid %
51.2
48.8
92.4
2.58
0.791
2.65
1.08
0.488
14.80
18.60
28.60
24.80
13.10
81.40
0.44
0.65
6.09
9.63
1.76
88.10
0.27
0.85
6.11
4.66
97.5
2.5
45.3
54.7
97.2
0.04
2.5
25.2
24.2
24.9
25.7
15.7
16.2
16.5
16.6
171
17.9
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TABLE 2 Longitudinal covariates by key stage.
KS1 KS2 KS3 KS4
n % n % n % n %
Health usage None 77,951 40.2 64,596  32.5 33,269 35.7 13,397 45.0
One or two 55,139 28.4 54,908 276 24,442 26.2 7638 257
times
Three or 60,940 31.4 79127 39.8 35,441 38.0 8726 29.3
more times

TABLE 3 Longitudinal school attendance and time with FSM by key stage.

% school attendance

% time spent with FSM

Key stage Mean
KS1 93.5
KS2 94.7
KS3 94.3
KS4 93.2

@Exact numbers masked for data anonymisation.

TABLE 4 Number of learners with SEN in each key stage.

Standard deviation

5.27
4.45
6.10
8.85

No SEN
n
KS1 134,757
KS2 118,809
KS3 60,601
KS4 21,512

Valid %
7215
63.85
68.04
74.39

TABLE 5 Years with SEN for those born in 2002/3.

Years with SEN 0 1 2

Percent 52.09 754 566

3

4

5.09 4.81

5 6
3.59 3.8

Mean? Standard deviation®

20.0 37.0

19.0 35.0

17.0 35.0

13.0 34.0
SEN
n Valid %
52,028 27.85
67,263 36.15
28,466 31.96
7,407 25.61
7 8 9 10 11
3.83 5.2 3.89 4.3 0.2

For children born in 2002/3 (N=64,574) for which we have data from all four key stages,
we were able to identify patterns in SEN identification and provision over time (see Table 5).
Figure 2 shows that the proportion of learners with SEN fluctuates slightly between key
stages (27% in KS1, 37% in KS2, 32% in KS3 and 26% in KS4). It also shows that consid-
erable proportions of learners (4—14%) moved in and out of the SEN category between key
stages. Table 3 shows that by the time the learners were in KS4, 47.9% had been identified
with SEN at some point during their education.

Predictors of SEN

This section uses multilevel modelling (Goldstein, 2010) to explore the predictors of SEN
in the whole cohort. Included within the model were 153,216 learners nested within 1782
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FIGURE 2 Percentage changes in SEN identification between key stages for those born in 2002/3.

schools which were in turn nested within 22 local authorities. Table 6 shows the results of a
binomial multilevel model identifying the contribution of the covariates outlined in Table 1 on
SEN identification over time in all four key stages.

As shown in Table 6, all covariates (except being a twin, triplet, etc.) showed a signifi-
cant relationship with SEN identification. We note, however, that due to the large sample
size, we have the power to detect smaller differences; from this, we place further weight
on the contribution of uncertainty estimated by confidence intervals. The below discus-
sion highlights the relationship between the variables and SEN. The results are adjusted
for key confounding variables, but also for structures which contribute towards SEN iden-
tification, meaning that differences between local authorities, schools, pupils and time
periods (key stages) are accounted for. This aims to ensure that the observed effects are
due to the variables being studied, not influenced by unmeasured or random variations
across these groups.

As expected, measures of health were strongly associated with SEN, whereby those with
an extremely low birthweight, low birthweight or very low birthweight, those who were ex-
tremely pre-term, very pre-term or pre-term, and those with a minor or major birth anomaly
flag were more likely to be identified with SEN. Furthermore, those who used health services
more than once in each key stage were more likely to be identified with SEN than those who
had not used health services. This variable is used as a proxy for overall health need.

At the individual and household level, being male was strongly associated with SEN identi-
fication, as was being White. Furthermore, those who were born in winter, spring and summer
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TABLE 6 Multilevel model to predict SEN identification.
Odds ratio  Standard

Covariate Category (OR) error p-value 95% CI
Average attendance  (continuous) 0.92 0.00 <0.01 0.92 0.92
FSM (continuous) 1.01 0.10 <0.01 1.01 1.01
Gender Male (ref)

Female 0.18 0.00 <0.01 017 0.18
Ethnicity White (ref)

Asian 0.39 0.03 <0.01 0.34 0.46

Black 0.55 0.08 <0.01 041 0.73

Mixed 0.60 0.04 <0.01 0.52 0.68

Other 0.52 0.07 <0.01 041 0.67

Unknown 1.02 0.16 0.89 0.75 1.39
Townsend 1—Ileast deprived (ref)

2 1.52 0.06 <0.01 141 164

3 2.05 0.08 <0.01 191  2.21

4 3.00 0.12 <0.01 278 3.25

5—most deprived 4.60 0.21 <0.01 420 5.03
Health utilisation Never (ref)

Once or twice 1.20 0.02 <0.01 1.16 1.24

Three or more 1.70 0.03 <0.01 1.65 1.76
Birthweight Normal (>2.5kg and <4 kg)

(ref)

Extremely low (£1kg) 2.96 0.57 <0.01 203 4.31

Very low (>1kg and <1.5kg)  3.00 0.49 <0.01 218 414

Low (>1.5kg and <2.5kg) 2.22 0.11 <0.01 2.00 245

High (>4 kg and <4.5kg) 0.73 0.03 <0.01 0.68 0.79

Very high (>4.5kg) 0.78 0.06 <0.01 0.67 0.92
Gestational age Term (37—41weeks) (ref)

Extremely pre-term 3.32 0.85 <0.01 2.01 5.49

(=27 weeks)

Very pre-term 1.81 0.26 <0.01 137 24

(28—31weeks)

Preterm (32—36 weeks) 1.21 0.06 <0.01 11 1.33

Late term (42—44 weeks) 0.95 0.05 0.27 0.86 1.04
Multiple births No (ref)

Yes 1.00 0.07 0.96 0.87 114
Congenital anomaly ~ None

Minor 2.58 0.38 <0.01 1.93 3.44

Major 3.09 0.20 <0.01 273 3.50
Breastfeeding ever No (ref)

Yes 0.56 0.01 <0.01 0.53 0.58
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TABLE 6 (Continued)

Odds ratio Standard

Covariate Category (OR) error p-value 95% CI
Month of birth Autumn (ref)
Winter 1.41 0.04 <0.01 1.33  1.49
Spring 2.01 0.06 <0.01 190 213
Summer 2.98 0.09 <0.01 282 3.16
Birth cohort 2002/3 (ref)
2003/4 0.90 0.03 <0.01 0.84 0.97
2004/5 0.88 0.03 <0.01 0.82 0.94
2005/6 0.87 0.03 <0.01 0.81 0.93
2006/7 0.87 0.03 <0.01 0.81 0.93
2007/8 0.85 0.03 <0.01 0.79 0.91
Random part Variance SD
Between-school variance within LAs 0.61 0.78
Between-LA variance 0.26 0.51
Between-pupil variance 8.20 2.87
Between-wave variance 0.09 0.30
Number of schools 1,782
Number of LAs 22
Number of learners 153,216
Number of waves 4

TABLE 7 Interclass correlation coefficients (ICCs) for model.

Group ICC
Between-school variance within LAs 0.05
Between-LA variance 0.02
Between-pupil variance 0.66
Between-wave variance 0.01

were increasingly more likely to be identified with SEN than those born in autumn. Specifically,
learners born in the summer were nearly three times more likely than those born in the autumn
to be identified with SEN, and confidence intervals were narrow, suggesting strong certainty
in associations. With regard to indicators of deprivation, as the deprivation score increased,
so did the likelihood of being identified with SEN. This meant that those who were born in the
most deprived areas were 4.6 times more likely to be identified with SEN than those in the least
deprived areas, however, the uncertainty in estimates was wider in more deprived groups.
Likewise, for every 1% of time spent with FSM, the odds of having SEN increased by 1%.
Therefore, someone who had FSM on average 50% of the time over each key stage was 64%
more likely to be identified with SEN. Someone who had FSM 100% of the time were 2.7 times
more likely to be identified with SEN. If the learner had experienced breastfeeding, they were
70% less likely to be identified with SEN. School attendance also showed an association with
SEN: a percentage increase in attendance decreased the odds of SEN identification by 8%.
The interclass correlation coefficients (ICCs) in Table 7 show that the amount of varia-
tion in a particular variable can be attributed to differences between groups compared to
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differences within groups. If the ICC is close to 1, it means that most of the variability is
between groups, indicating that the group membership has a significant impact on the vari-
able. If the ICC is close to 0, it means that most of the variability is within groups, suggesting
that individual differences within the groups are more important than the group differences
(Yaremych et al., 2023). Table 7 shows that the school that the child attended within the
local authority explained 5% of the variance in the model, while the local authority that the
child attended only explained 2% of the variance in the model. While the fixed cohort year
variable showed that those born in later cohorts were increasingly less likely to be identified
with SEN than those in born in 2002/03, the wave that the child was in explained 0.07% of
the variance in the model. The most variance is explained by changes within the child (65%).

DISCUSSION

The results provide a number of important insights about SEN identification in mainstream
schools in Wales, which will be discussed in turn. Firstly, the results show that for those in
the 2002/3 cohort, 48% were identified with SEN at some point during their education from
age 4 to 16. This proportion differs widely from the 20% per year who were identified with
SEN in the government statistics (StatsWales, 2023a) and the percentage per key stage
identified in Table 4. The 1978 Warnock report, which provided the first comprehensive re-
view of SEN in the United Kingdom, stated: ‘we estimate that up to one child in five is likely
to require special educational provision at some point during their career’ (Department of
Education & Science, 1978, p. 40). From looking at the yearly numbers of learners with SEN,
this estimate remained a consistent and accurate predictor of the proportion of learners with
SEN in Wales. However, when looking at the proportion of students who encountered the
SEN designation at any stage of their educational journey, it becomes apparent that we are
addressing a significantly broader population of students, which carries potentially major
policy and practice ramifications. SEN—and now ALN in Wales—has traditionally been
portrayed as a minority issue. However, our results (which use population-level data) indi-
cate that almost half of all students were engaging with the SEN system. This underscores
the imperative to effectively support this demographic to tackle educational achievement
challenges in Wales. The fluid nature of SEN identification (Figure 2) challenges the conven-
tional notion of static SEN identification as a specific moment in time, shedding light on the
dynamic and evolving nature of students' needs over their formative years.

Conversely, this also raises the question of whether there was a potential over-identification
of SEN in the previous mainstream school system, prompting an examination of the crite-
ria and procedures used in the SEN identification process. The instability observed raises
questions about the reliability and consistency of SEN identification methods, calling for a
more thorough understanding of the challenges and potential systematic issues within the
identification process. Research has questioned the potential negative impact of SEN identi-
fication and labelling on learner outlook and outcomes (Arishi et al., 2017; Franz et al., 2023;
Knight & Crick, 2022). The issue of potential over-identification may be addressed in the
new ALN system, where we are now seeing a notable drop of over 30% in the proportion of
learners being identified with ALN in comparison to SEN (Senedd Research, 2023a). Most
of the reduction has come from learners in the SEN provisions of School Action and School
Action Plus. Specifically, by 2023 there had been a 56% decline, equivalent to 28,170 learn-
ers, among those previously on School Action, and a 46% decrease, or 15,375 learners,
among those previously on School Action Plus since 2020 (Estyn, 2023). In their review on
the rollout of the new ALN system, Estyn (the education and training inspectorate for Wales)
suggest that in the former system: ‘It was not uncommon that pupils who received short-term
catch-up interventions for literacy and/or numeracy were categorised as having a general
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learning difficulty and entered on the school's SEN register as school action’ (Estyn, 2023,
p. 18). However, they suggest that in the new system this would no longer be the case, as
the category ‘general learning difficulty’ is no longer used and intervention support would
not be considered as ‘additional learning provision’. However, it is crucial to recognise that
even with a reduction in the number of students identified with ALN, a significant proportion
of learners may still require accommodations to support their educational needs. While it is
important to address the process of ALN identification in the new system, it is also vital to
consider how the support that is generally available to all learners is enhanced to support
this larger group.

In addition to the proportion of learners with identified SEN, the findings also reveal a
clustering of SEN within specific demographic groups. Notably, when accounting for birth
anomalies and individual utilisation of health services, environmental variables such as
FSM, levels of deprivation, experiencing breastfeeding, school attendance and season of
birth emerge as influential factors shaping the identification of individuals with SEN. This
underscores the nuanced interplay of socioeconomic and environmental elements in deter-
mining SEN status. The over-representation of SEN learners from more disadvantaged so-
cioeconomic groups mirrors similar findings elsewhere in the United Kingdom (Hutchinson
etal., 2021). This indicates that the assertions made by Tomlinson (2012) and Gillborn (2015),
regarding the middle-class driving demand within the SEN industry, appear unsupported
within the studied population encompassing those identified with SEN overall. Nonetheless,
questions remain regarding whether this trend varies across different diagnoses and labels,
as found by Parsons and Platt (2013). This finding raises questions about whether there is
a biological basis for the higher levels of SEN identification among those with lower socio-
economic status. It also prompts consideration of whether disproportionality may arise from
factors such as teachers' low expectations and the failure of schools to provide an inclusive
education system for these learners (Artiles et al., 2006; Coutinho & Oswald, 2000; Skiba
et al., 2008; Waitoller et al., 2010). Additionally, those who have additional learning needs
may become more visible, or the needs become more impairing, due to their socioeconomic
environment. Further mixed-methods research is needed to fully understand the direction of
these relationships.

In addition to socioeconomic factors, as found elsewhere in the United Kingdom (Lereya
et al., 2023), school attendance emerged as a highly influential predictor of SEN. While
attendance and levels of deprivation have been found to be correlated (Ready, 2010), atten-
dance remains a significant predictor of SEN when measures of deprivation are controlled
for in the model. What remains unknown is whether SEN is identified in learners with lower
attendance as a result of less instruction, or whether learners with SEN are less likely to
attend due to an impact of their learning need. Furthermore, recent statistics from Wales
have shown that learners with SEN have a higher likelihood of being excluded than learners
without SEN (StatsWales, 2023d). This may offer a reason for lower attendance of those
with SEN in this data. Unfortunately, due to data provisioning we were unable to include
school exclusion data within this model. However, exploring the direction of the relationships
between SEN, attendance and exclusions offers a fruitful area for follow-up research.

In addition, those who had experienced breastfeeding were less likely to be identified with
SEN. Given that previous research has used breastfeeding as a proxy for parenting style,
and that breastfeeding was significant in the model when controlling for levels of deprivation,
it underscores the need for a nuanced exploration of the interplay between early caregiving
practices and socioeconomic factors in influencing child development. This is particularly
important when considering that when socioeconomic status (SES) is taken into account,
breastfeeding emerges as a predictor of subsequent educational outcomes (Pereyra-Elias
et al., 2023). Nonetheless, as shown in prior research, this association likely arises from
a multifaceted interplay between biological and environmental factors. Expanding our
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understanding of this interplay can provide valuable insights into the complexities underlying
SEN identification and intervention strategies.

Season of birth was also a significant predictor of a learner having SEN, with those who
were younger in the academic year (i.e., born in spring or summer) being significantly more
likely to have SEN than those who were older in the academic year (i.e., born in autumn or
winter). The observed pattern in this result aligns with findings from other research stud-
ies investigating SEN. Research by Anders et al. (2011), Zoéga et al. (2012) and Crawford
et al. (2013) has similarly identified a correlation between being younger in the academic
year and an increased likelihood of having SEN. One plausible explanation for the higher
likelihood of SEN identification among younger individuals in the academic year is rooted in
social and academic expectations. It is conceivable that being younger may lead to develop-
mental differences that manifest as underperformance when compared to older peers. This
underperformance might then trigger a closer scrutiny of the individual's learning abilities,
potentially prompting educators and professionals to seek SEN identification as a means of
providing additional support (Squires et al., 2012).

The multilevel model also offers information about the impact of the data being clus-
tered within schools and, in turn, within local authorities. The results from this data differ
from similar research in England (Hutchinson et al., 2021), which showed a large im-
pact of school on the variance in SEN identification. Within the Welsh data, the school
attended accounted for 5% of the variance in the data and the local authority only 2%.
This suggests some consistency in how Welsh schools were identifying SEN within the
previous system. The most variance was explained between individuals. It will be bene-
ficial to examine this pattern as the new ALN system is implemented, in order to provide
insights into potential continuities or changes in the identification process between and
within schools.

In a broader context, this result underscores the importance of considering social de-
terminants in education. It prompts discussions on equity and fairness within educational
systems, urging stakeholders to critically examine how different factors—beyond individual
health—contribute to the identification and support of students with SEN. In Wales, this
also raises important questions about the emerging implementation of the new ALN system
(Knight & Crick, 2022; Knight et al., 2023b), especially taking into consideration the ongoing
major education system-level reforms (Evans, 2022), as well as the longer-term impact on
education in Wales from the COVID-19 pandemic (Knight et al., 2022; Thomas et al., 2023).
From this research it becomes evident that addressing SEN/ALN should not fall solely within
the remit of SEN/ALN teams. Enhancing outcomes for this group of learners requires a com-
prehensive and cross-departmental approach, which also includes examination of poverty,
equity and subsequent access to resources and support services.

Taken together, the findings of this research bring to light concerns regarding the for-
mer SEN identification processes in mainstream schools in Wales, especially as it tran-
sitions to the new ALN regime alongside wider education system-level reforms. It seems
evident from the data that there was social patterning of SEN identification, and poten-
tially a tendency towards identifying SEN, due to individual differences among learners
(e.g., age, attendance or socioeconomic status) being conflated with SEN. Therefore,
the results shed light on the importance of a move towards a more inclusive education
system, where the reliance on identifying individual needs is replaced with an emphasis
on creating a learning environment that can support all learners to reach their full poten-
tial. Encouraging a shift towards a more inclusive and nuanced approach to education
would involve acknowledging the diverse learning styles and developmental trajectories
of students, fostering an environment where adjustments are made not as exceptions due
to SEN, but as inherent components of everyday teaching practices (Cerna et al., 2021;
Florian & Spratt, 2013; Graham, 2019).
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LIMITATIONS

Despite the population-level data used for this analysis, we acknowledge a number of limi-
tations within the research which are important to consider when interpreting the results.
Firstly, due to the impact of COVID-19 on data collection, we only had full education history
for those born in 2002/3. Therefore, it is not possible to know whether a similar proportion
of learners would have been identified in later cohorts; however, our models adjusted for
this unbalanced nature. Furthermore, while the data can reveal patterns and trends, it is
challenging to determine the directions of these relationships. Identifying whether one factor
directly influences SEN identification or if the observed relationships are due to underlying
unmeasured variables requires more in-depth, multi-method analysis. Thus, while we can
explore possible reasons for the relationships found, we cannot conclude why these pat-
terns exist within the data. Furthermore, the data presented excludes learners who attended
special schools. This is due to inconsistencies in the way that data is recorded for this group
of learners, which meant that it was not possible to include them within the dataset (e.g.,
grouping was not done consistently in key stages or academic years). Separate analysis
should be carried out for this group of learners to understand if similar trends are observed
in those who attend special school. Finally, some data was missing and a small number of
the cohort had to be excluded due to inconsistencies in the data. We were able to conclude
that the missing data was likely missing at random and therefore, it was appropriate to use
imputation to handle the missing values without introducing significant bias into our analysis.

CONCLUSION

The insights from this study offer a multifaceted understanding of SEN identification in
mainstream schools in Wales under the former SEN system, providing insight into both its
complexities and implications. Firstly, the findings underscore a notable prevalence of SEN
identification among learners, with nearly half experiencing the designation at some point
during their educational journey. This challenges conventional perceptions of SEN as a
minority issue. The observed clustering of SEN within specific demographic groups, particu-
larly among those from more disadvantaged socioeconomic backgrounds, underscores the
intricate interplay of social determinants in shaping educational outcomes. Under the new
ALN system in Wales, the definition of ALN/SEN remains unchanged yet there is currently
a reduction in the number of those being identified with SEN. Therefore, whether the new
system will lead to changes in this area is unclear, as well as to what extent the financial
and budgetary constraints of schools and local authorities will have an impact (Estyn, 2023).

As Wales continues its implementation of the new ALN system, it is imperative to adopt a
comprehensive, cross-departmental and inclusive multi-disciplinary approach that goes be-
yond traditional notions of SEN support. This involves addressing broader issues of poverty,
equity and access to resources, while fostering an inclusive education environment where
adjustments are made as inherent components of everyday teaching practices. In essence,
the findings underscore the necessity of moving towards a more inclusive education system
that prioritises individualised support, regardless of identified need, and therefore accom-
modates the diverse needs of all learners. By embracing this paradigm shift, policymakers
and educators can strive towards creating an environment where every student has the
opportunity to thrive, irrespective of their background or identified learning needs.

Finally, the research highlights several areas that warrant further investigation in future
studies. Firstly, this research should be repeated following the full implementation of the
new ALN system in Wales (from September 2021 to August 2025) to better understand its
impact on ALN identification. In addition, the research should be replicated across all the
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four nations of the United Kingdom—as well as other comparable jurisdictions embarking
on major education reform journeys—in order to see how differing policy initiatives impact
the trends seen, as well as providing the foundation for future national-level comparability
(Knight, Conn, Crick & Brooks, 2023a). Qualitative research should also be conducted to
further understand and explain the patterns observed within the data. In particular, qualita-
tive research can provide a more thorough understanding of the challenges and potential
systematic issues with identification of SEN, as well as shedding further light on the direction
of the relationships found.
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