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This study examined the predictive validity of holistic school readiness evaluations using the 

‘good level of development’ outcome from the Early Years Foundation Stage Profile 

(EYFSP). The EYFSP assesses a range of abilities at school entry including academic, 

language, socio-emotional, and motor skills. In particular, we examined whether the 

assessment predicted reading, writing, maths, and science ability two years later and future 

special educational needs (SEN) status (! =3,739-5,768). Children who reached a good level 

of development had higher odds of performing at expected (vs. below expected) levels on 

later academic assessments. This was particularly true for children with SEN. Reaching a 

good level of development also increased the odds of performing at above expected (vs. 

expected) levels on the academic assessments and lowered the odds of requiring SEN 

support. This demonstrates that holistic school readiness evaluations are powerful tools that 

can identify ‘at risk’ children.  

 

Keywords:  educational attainment; special educational needs; school readiness; primary 

education 
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1.! Introduction1 

Not all children enter school exhibiting the same skills or readiness to learn (Claessens & 

Engel, 2013), with a myriad of contributing factors (e.g. Duncan & Magnuson, 2011; Isaacs 

& Magnuson, 2011; Pettinger et al., 2019; Ziol-Guest & McKenna, 2013). School readiness 

is therefore a topic of great interest for both researchers and policymakers (Davies et al., 

2016). Schol readiness is broadly defined with reference to skills possessed by a child at the 

start of formal education that are critical for later academic success (Aiona, 2005; Snow, 

2006), There is, however, disagreement regarding the precise definition, and the abilities that 

should be assessed as part of school readiness evaluations (Ackerman & Barnett, 2005; 

Dockett & Perry, 2002). Early academic skills are important predictors of later educational 

performance (Claessens et al., 2009; Claessens & Engel, 2013; Duncan et al., 2007; Stormont 

et al., 2015), leading some commentators to suggest that early years educators should focus 

primarily on ensuring children have strong academic abilities at school entry (e.g. Claessens 

et al., 2009). This is also the predominant position of parents, who generally view school 

readiness as contingent on academic skills (Barbarin et al., 2008). However, in direct contrast 

to this, teachers have suggested that non-academic abilities (e.g. the capacity to communicate 

well) are particularly important at school entry (Heaviside & Farris, 1993; Lin et al., 2003). 

Supporting this view, there is clear evidence that more general abilities, such as language 

(e.g. Duncan et al., 2007; Pagani et al., 2010) and motor skills (e.g. Grissmer et al., 2010; 

Pagani et al., 2010) are predictive of later educational performance.  

 A more moderate view of these extremes is that educators should take a holistic 

approach, focusing on developing both academic and broader developmental skills (Darling-

Hammond & Cook-Harvey, 2018; Diamond, 2010). Proponents of these views suggest that 

 
SEN = special educational needs; GCSEs = General Certificate of Secondary Education; OR = Odds Ratio; CI = 
Confidence Interval 
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this approach is likely to enhance children’s physical health, emotional wellbeing, and overall 

development (Darling-Hammond & Cook-Harvey, 2018; Diamond, 2010). Diamond (2010) 

also argues that this approach is the optimal way of enhancing children’s academic 

achievement, stating that "#$%&'%&()*%*+'%,'-*%(.(/'01.%23*.20'-4%*+'%02-*%'$$1.1')*%()/%

.2-*5'$$'.*16'%723*'%*2%(.+1'6'%*+(*%1-4%.23)*'71)*31*16'894%)2*%*2%)(772&89%$2.3-%2)%(.(/'01.-4%

,3*%*2%(8-2%(//7'--%.+18/7'):-%-2.1(84%'02*12)(84%()/%;+9-1.(8%/'6'82;0')*<= (Diamond, 

2010, p. 780). Holistic perspectives have focused on education more broadly but these ideas 

could be applied to school readiness: to ensure children are ready for the demands of 

classroom learning, they should have basic academic knowledge, good language skills, and 

be well-developed socially, emotionally and physically (Davies et al., 2016). Children who 

arrive at school with these abilities are more likely to exhibit a range of foundational skills 

that are important for classroom learning, such as the ability to follow lessons, build positive 

relationships with teachers, co-ordinate their movements well, and follow instructions (e.g. 

Lopes et al., 2013; Davies et al., 2016; Dunham et al., 2020; Jaroslawska et al., 2016; Parker 

et al., 2004; Ryan et al., 1994; Waterman et al., 2017). Such perspectives would therefore 

suggest that school readiness should not be viewed in terms of isolated skills, but should 

instead be considered as a multidimensional construct, comprising both academic and non-

academic abilities (e.g. vocabulary, motor skills, socio-emotional skills). Indeed, this 

multidimensional approach has been adopted by some researchers, governments, and policy 

advisors across the world, who view school readiness as being contingent on both academic 

and non-academic abilities (e.g. Brinkman et al., 2013; Copple, 1997; Forget-Dubois et al., 

2007; Standards and Testing Agency, 2017; Head Start, 2020).  

But is performance on holistic school readiness evaluations, which assess both 

academic and non-academic skills, predictive of later educational performance? Relatively 

little research has investigated this to date. In some studies that have explored this, children 
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have been categorized based on their strengths and weaknesses across several domains (e.g. 

social/emotional, language, cognition, and health; Hair et al., 2006). In these studies, children 

showing a ‘comprehensively positive profile’, with above average performance in all 

domains, performed the best on later academic assessments (Hair et al., 2006; Pan et al., 

2019). In contrast, those who performed below average across domains exhibited the poorest 

educational achievement (Hair et al., 2006). However, by assessing an individual relative to 

the mean, it makes this a comparative rather than standardized evaluation and thus impossible 

for all children to be characterized as showing a ‘comprehensively positive profile’ (and 

therefore being school ready across domains).  

A more intuitive way to assess school readiness would be to generate a series of 

statements that describes domain-specific skills that children should have at school entry. 

Children could then be categorized as being school ready if they have acquired these skills. 

Indeed, this approach has been taken to track school readiness at a population-level in several 

countries (e.g. Canada, Australia). Although only a limited number of studies have 

investigated the predictive validity of these assessments, the findings thus far have been 

promising (Brinkman et al., 2013; Forget-Dubois et al., 2007). For instance, Brinkman et al. 

(2013) found that the Australian Early Development Index conducted at aged five predicted 

educational performance at eight, 10 and 12 years of age. However, as studies to date have 

used variants of the same assessment (the Early Development Index), further research is 

needed to investigate whether other holistic school readiness measures can predict later 

educational outcomes. This would allow previous work using the Early Development Index 

to be generalized, demonstrating that holistic school readiness evaluations are predictive of 

later academic achievement.  

A statutory assessment that is broadly similar to the Early Development Index is 

conducted in England (the Early Years Foundation Stage Profile). This is a standardized 
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evaluation of children’s abilities conducted in the year before the start of formal, classroom-

based education (Reception; Standards and Testing Agency, 2017)2. The assessment is 

detailed and holistic, evaluating children against early learning goals that cover three prime 

areas of learning (‘communication and language development’, ‘physical development’ and 

‘personal, social and emotional development’) and four specific areas of learning (‘literacy’, 

‘numeracy’, ‘understanding of the world’ and ‘expressive arts and design’). For each early 

learning goal, children are rated as having skills that are either ‘emerging’, ‘expected’ or 

‘exceeding’. Children are then given a total score. A school readiness measure (the ‘good 

level of development’ outcome; Office for Standards in Education, Children's Services and 

Skills, 2014; Pettinger et al., 2019; Public Health England, 2019) is also calculated. Children 

are rated as having reached a good level of development only if they are performing at 

‘expected’ levels or ‘exceeding’ expected levels on all of the early learning goals that assess 

‘communication and language development’, ‘physical development’, ‘personal, social and 

emotional development’, ‘literacy’, and ‘numeracy’. As well as being used to track 

population-level school readiness, the assessment also provides Key Stage 1 teachers with 

pupil-level data, to enable them to plan lessons that meet the needs of all their pupils 

(Standards and Testing Agency, 2017). 

Despite the Early Years Foundation Stage Profile being conducted on over 7.5 million 

children since its introduction in 2008 (Department for Education, 2012; 2019a), very little 

research has investigated the extent to which this assessment can predict later academic 

achievement. To the best of our knowledge, only one study has investigated this thus far 

 
2 In England, most children aged 4-5 years of age complete ‘Reception’. As part of this academic year, children 
are exposed to key subject areas, such as reading and maths, although there is also a strong focus on play (Office 
for Standards in Education, Children's Services and Skills [Ofsted], 2017). While Reception is sometimes 
regarded as the first year of school (Ofsted, 2017), it is not compulsory for all children (depending on their birth 
month; UK Government, N.D.a) and fits within the early years foundation stage (UK Government, N.D.b). 
Following Reception, children in mainstream education then enter Key Stage 1, which is the first stage of 
compulsory classroom-based education.   
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(Treadaway, 2019). Treadaway (2019) reported a series of analyses which demonstrated that 

the total score on the Early Years Foundation Stage Profile predicted later academic 

performance across Key Stages 1-4 (i.e. from 6-7 years of age until 15-16 years of age). 

There is, however, a dearth of research examining whether the school readiness measure (i.e. 

the good level of development outcome measure; Office for Standards in Education, 

Children's Services and Skills, 2014; Pettinger et al., 2019; Public Health England, 2019), can 

predict later academic outcomes. Evidence that the good level of development measure can 

predict later educational performance would have important implications for policymakers 

and researchers in England. More broadly, it would allow the generalization of previous work 

using the Early Development Index, indicating that holistic school readiness evaluations 

(assessing both academic and non-academic abilities) are important tools that can be used to 

predict academic achievement.  

An important and novel question that has not yet been examined in the literature is 

whether holistic school readiness evaluations are equally predictive of later academic 

achievement in children with and without special educational needs (SEN).  If school 

readiness evaluations are less predictive of academic achievement in children with SEN, this 

might suggest that such assessments are less useful in this group. In contrast, if the school 

readiness measure is particularly predictive of later academic achievement in individuals with 

SEN, this would demonstrate that entering formal education ‘school ready’ is especially 

important for this group.  

Finally, given that children with SEN often have difficulties academically, or with 

language, communication, social, or motor skills (Department for Health, 2013; Department 

for Education & Department of Health, 2015; National Center for Education Statistics, 2020), 

it is plausible that holistic school readiness measures could act as a screening tools to identify 

children particularly at-risk of SEN. Further strengthening this possibility, previous work 
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conducted across several countries has observed that children with SEN score more poorly on 

school readiness evaluations (Janus, 2011). Evidence that holistic school readiness 

evaluations can be used to identify at risk children would be promising, as there is an urgent 

need to identify SEN at an earlier timepoint (Hughes et al., 2018). This is challenging, as the 

term ‘SEN’ covers a wide range of difficulties (e.g. behavioral, social, communication, 

physical) that can vary from relatively mild to extremely severe (Lloyd et al., 2009). To date, 

only a limited number of studies have investigated whether holistic screening tools 

administered at school entry can identify children at risk of SEN. Several of these studies 

have used the Early Years Foundation Stage Profile (Snowling, 2003; Norbury et al., 2015; 

Wright et al., 2019). For instance, Wright et al. (2019) demonstrated that total score could 

identify individuals at risk of Autism Spectrum Disorder, whilst Norbury et al. (2015) found 

an association between the good level of development outcome and teacher-ratings of 

language and behavioral problems. It would, however, be beneficial to examine whether 

school readiness measures can identify children with SEN more generally (as opposed to 

specific developmental disorders or difficulties). To the best of our knowledge, only one 

study to date has examined this thus far (Hughes et al., 2018). In this study, it was found that 

a teacher-rated evaluation of school readiness (the Brief Early Skills and Support Index), 

which assesses a variety of abilities at school entry such as ‘daily living skills’ and ‘language 

and cognition’ could correctly classify whether children had SEN. Remarkably, only 3% of 

children identified as )2* at risk actually had SEN. The evaluation did, however, considerably 

overidentify children, with only 25% of children classified as ‘at-risk’, having SEN. As a 

myriad of factors other than SEN status contribute to school readiness (Nelson et al., 2016), 

this overidentification is not completely surprising, though it would be useful for research to 

further examine whether holistic school readiness measures can be used as screening tools to 

identify individuals at risk of SEN.  
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The current study examined these issues using the Born in Bradford longitudinal birth 

cohort study, which is following the lives of over 13,500 children born in Bradford (West 

Yorkshire, UK) between 2007 and 2011 (Wright et al., 2013). We examined whether the 

school readiness measure (i.e. the good level of development outcome) derived from the 

Early Years Foundation Stage Profile could predict scholastic performance at the end of Key 

Stage 1 (aged 6-7 years of age) in four key subject areas (reading, writing, maths, and 

science). We also investigated whether the extent to which the good level of development 

measure predicted later academic performance differed in children with and without SEN. 

Finally, we examined whether the good level of development outcome could be used as a 

screening tool to identify children at increased risk of requiring SEN support. The outcomes 

of this work will answer three novel research questions. First, this study examines whether 

the school readiness outcome of the Early Years Foundation Stage Profile can predict later 

academic achievement. This will provide further insights into whether holistic school 

readiness evaluations can predict academic achievement (Brinkman et al., 2013; Forget-

Dubois et al., 2007). Second, this study will investigate the extent to which the predictive 

validity of school readiness differs as a function of SEN. Finally, the current study will 

provide further insights into the extent to which holistic assessments at school entry can 

identify individuals at heightened risk of requiring SEN support.  

Based on several perspectives in the literature (Diamond, 2010) and previous research 

examining school readiness holistically (Brinkman et al., 2013; Forget-Dubois et al., 2007; 

Hair et al., 2006; Pan et al., 2019), it was predicted that the multidimensional school 

readiness measure would significantly predict later academic achievement, although we did 

not have an (%;71271 prediction as to whether this would differ in children with and without 

SEN. Finally, given that children with SEN generally have impairments in academic, 

language, communication, motor, social or emotional skills (Department for Health, 2013; 
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Department for Education & Department of Health, 2015; National Center for Education 

Statistics, 2020), it was hypothesized that the good level of development measure would 

predict SEN status and identify children who may be at increased risk of needing additional 

support.  

 

2.! Method 

 

2.1. Participants 

 

The Born in Bradford longitudinal birth cohort study (Wright et al., 2013) was used, which 

contains data from 13,858 children born between 2007 and 2011. Figure 1 displays the the 

exclusion criteria and the number of participants included in each analysis. From the initial 

13,858 participants, 3269 participants were excluded as data were not available for the post-

2013 Early Years Foundation Stage Profile assessment. Seven additional participants were 

excluded as the Early Years Foundation Stage Profile assessment had not been completed in 

the ‘Reception’ academic year. A further 2452 were excluded as data were not available for 

the school variable, SEN variable, or the covariates (sex, pre-term status, English as an 

additional language, academic month of birth, free school meal status during Reception or 

Key Stage 1, ethnicity). This left 8130 participants.  

 

[Figure 1 about here] 

 

 For the analysis examining SEN status as the outcome variable, further exclusions 

were made. As we were interested in examining the extent to which the good level of 

development can predict future SEN support, we excluded participants who began receiving 
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such support during Reception (i.e. before the Early Years Foundation Stage Profile was 

conducted; N = 170). We also excluded participants who did not have a SEN status recorded 

for Reception (N = 4221), as it is likely that some of these children received SEN support 

during Reception. The SEN analysis was therefore conducted on data from 3739 participants. 

For the analysis investigating Key Stage 1 outcomes, 2344 participants (out of 8130) 

were excluded as data were not available for the post-2016 Key Stage 1 assessments and nine 

participants were removed as the assessments had not been completed in the typical academic 

year (i.e. Year 2, at the end of Key Stage 1). Linked data for the Early Years Foundation 

Stage Profile, Key Stage 1 assessments and the covariates was therefore available for 5777 

participants. A small minority of children were then removed as they were disapplied from 

the curriculum, as allowed under the UK’s 2002 Education Act (see Department for 

Education and Skills, 2006 for further details). This resulted in the removal of 10 participants 

for the reading outcome, 11 participants for the writing outcome, nine participants for the 

maths outcome, and 11 participants for the science outcome. A further participant was 

excluded from the science analysis as they were recorded as being ‘absent for long periods of 

time or recently arrived’. The final analysis was therefore run on 5767 participants for 

reading, 5766 participants for writing, 5768 participants for maths, and 5765 participants for 

science.   

At the time of analysis, children were aged 8-11 years of age and in Years 4-6 (Key 

Stage 2). Further demographic information for children included in each analysis is presented 

in Table 1. To allow comparisons with the broader Born in Bradford sample, the 

demographic information for the entire cohort (!  = 13858) is presented in the supplementary 

material.  

 

[Table 1 about here] 
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2.2. Outcome variables 

 

The main outcome variables were (i) teacher-reported performance at the end of Key 

Stage 1 (Year 2) across four key subject areas (reading, writing, maths, and science) and (ii) 

whether the child began receiving SEN support after Reception (referred to as ‘SEN Status’ 

hereafter). For the reading, writing, and maths assessments, each child could be rated as 

working “below the standard of the interim pre-key stage standards”, “at a pre-key stage 

standard”, “towards the expected standard”, “at the expected standard” or “at greater depth 

within the expected standard”. However, some of the lowest outcomes had no, or very few, 

cases in some of the cells. For instance, when considering reading, all children who were 

assessed as performing “below the standards of the interim pre-key stage standards” (124 

individuals) had not reached a good level of development. Thus, in order to avoid near or 

complete separation, children rated as working “below the standard of the interim pre-key 

stage standards”, “at a pre-key stage standard”, or “towards the expected standard” were 

coded as performing “below expected”. Children who were working “at the expected 

standard” were coded as performing at “expected” levels, whilst those were working “at 

greater depth within the expected standard” were coded as performing at “above expected” 

levels. The science assessment was binary, with children either being rated as having “not 

met the expected standard” (referred to as “below expected” hereafter) or working “at the 

expected standard” (referred to as “expected” hereafter).  

To form the ‘SEN Status’ outcome variable, data were retrieved from the local 

authority school records, which provides information on any changes in SEN support 

received from the start of schooling (Reception) until now (Year 4-6, depending on the 

child’s age). Such SEN support could have been put in place by the school or have been 



Teacher evaluations and future outcomes 

 13 

mandated following a formal clinical assessment of the child. As discussed in the 

>(7*1.1;()*- section, we excluded children who were recorded as having SEN during 

Reception or whose SEN status was first reported after Reception. We also conducted 

analyses investigating whether the good level of development outcome predicted SEN status 

at any point during schooling (i.e. from the start of Reception onwards). This analysis 

included all children (including those with no SEN status recorded in Reception, and those 

who were recorded as receiving SEN support in Reception). The outcomes of this analysis 

are reported in the supplementary material.  

 

2.3. Predictor variables 

 

The good level of development measure was calculated using outcomes from the Early Years 

Foundation Stage Profile assessment. This assessment is made based on observations of the 

child over the Reception academic year. Children were rated as having reached a good level 

of development if they exhibited skills that were “expected” or “exceeding” expected levels 

in the early learning goals that assess “communication and language”, “physical 

development”, “personal, social and emotional development”, “mathematics”, and “literacy” 

(Standards and Testing Agency, 2017).  

For the analyses examining interactions between the good level of development and 

SEN status), exclusions were not made based on when individuals began receiving SEN 

support. These analyses therefore examined whether the good level of development outcome 

predicted academic achieivement differently in children who received SEN support at any 

time (i.e. from the start of Reception onwards) relative to children who never received such 

support. Critically, this differs from when SEN was used as an outcome variable, which 

included only children who began receiving SEN support after Reception.  
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In all analyses, several factors were controlled for which have been shown to affect 

both SEN status and academic achievement. These were sex (Department for Education,, 

2018a; 2019b), pre-term status (Twilhaar, de Kieviet, Aarnoudse-Moens, van Elburg, & 

Oosterlaan, 2018; Pettinger et al., 2019), month of birth (Bedard & Dhuey, 2006; Pettinger et 

al., 2019; Wilson, 2000), maternal education (Dickson, Gregg, & Robinson, 2016; Hollomon, 

Dobbins, & Scott, 1998), ethnicity (Miller-Cotto & Byrnes, 2016), English as an additional 

language status (Strand, 2016; Department for Education, 2018a), and free school meals 

status during Reception and KS1 (Department for Education, 2018a).The perinatal factors 

(sex, pre-term status, and month of birth) were obtained from medical records. Sex was 

binary (male/female), whilst pre-term status had four levels based on gestational age 

(Extremely: <28 weeks, Very: 28 weeks to 31 weeks and 6 days, Moderate-late: 32 weeks to 

36 weeks and 6 days, and term: 37 weeks or later; World Health Organization, 2018). Month 

of birth was converted to academic month of birth, which reflects the month of birth relative 

to the English academic year (September = Month 1, October = Month 2…. July = Month 11, 

August = Month 12). Maternal education was coded as the highest educational qualification 

the mother had completed (< 5 General Certificate of Secondary Education (GCSEs) or 

equivalent, 5 GCSEs or equivalent, A-Level or equivalent, higher than A-Level, Other, Don’t 

know, or Foreign unknown). Where the mother had completed an educational qualification 

abroad, this was equivalized to the English system where possible. Maternal education was a 

self-report measure collected as part of a baseline questionnaire completed during pregnancy 

or soon after birth. Ethnicity was taken from the child’s educational records. The ethnicity 

groups were formed based on the broader ethnicity categories recommended for use in 

England by the Office for National Statistics (Office for National Statistics, 2016). These are 

“White”, “Mixed/multiple ethnicity groups”, “Asian/Asian British”, 

“Black/African/Caribbean/Black British”, “Other ethnic group”. English as an additional 
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language (yes/no) and free school meals status (yes/no) was also taken from educational 

records. In all analyses, school was included as a random intercept. 

 

2.4. Statistical analysis 

 

2.4.1. Predicting SEN and academic performance 

 2.4.1.1. Academic outcomes. For the reading, writing, and maths outcomes, a series 

of multilevel multinomial logistic regressions were conducted to investigate whether the good 

level of development (reached, not reached) outcome predicted performance on the Key 

Stage 1 assessment (below expected, expected, above expected). For each outcome, Model 1 

investigated whether the good level of development measure predicted academic 

performance in an unadjusted model. Model 2 then controlled for perinatal and 

socioeconomic/cultural factors (SEN status, sex, pre-term, academic month of birth, EAL 

status, maternal education level, free school meals status during Reception and Key Stage 1, 

and ethnicity). School was included as a random intercept in all models.  

A further set of models were then conducted to explore whether an interaction 

emerged between the good level of development measure and SEN status for each subject 

outcome. Similarly, this was explored in an unadjusted model, followed by a more complex 

model which controlled for the perinatal and socioeconomic/cultural factors. For all 

multilevel multinomial logistic regression models, the base outcome category was set as 

“Expected”. The comparison was therefore between “Expected” vs “Below Expected” and 

“Expected” vs “Above Expected”. To aid in interpretation, the odds ratios for the first 

comparison (“Expected” vs “Below Expected” were inverted (1/odds ratio)). The odds ratios 

and confidence intervals therefore reflects a comparison between “Below Expected” vs 

“Expected”.  
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 The analysis was the same for the science outcomes, except a series of multi-level 

binary logistic regression models were conducted as the outcome had only two levels (below 

expected vs expected). Across models, the patterns of results were broadly similar for all four 

domains (reading, writing, maths, and science). Therefore, the results of the analyses for the 

reading outcome are presented in the main body of text, whilst the analyses for the other 

academic outcomes are presented in the supplementary material. 

2.4.1.2. SEN status. A pair of multi-level binary logistic regressions was conducted to 

investigate whether the good level of development measure (reached, not reached) predicted 

SEN status (yes/no). The first model explored whether the good level of development 

measure predicted SEN status in an unadjusted model, whilst the second model investigated 

this relation whilst controlling for perinatal and socioeconomic factors (sex, pre-term, 

academic month of birth,  EAL status, maternal education level, free school meals status 

during Reception and Key Stage 1, and ethnicity). Both models included school as a random 

intercept.  

 

2.4.2. Classification rates 

 

To further assess the screening utility of the good level of development measure, sensitivity, 

specificity, positive predictive value, negative predictive value, and correct classification 

rates were calculated for each outcome variable. Definitions of the terms in relation to each 

outcome variable are presented in Table 2.  

 

[Table 2 about here] 

 

2.4.3. Handling missing data 
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Although multiple imputation is commonly used to account for missing data, few statistical 

packages are currently able to account for data with a multi-level structure. Attempts to 

impute data whilst retaining the multilevel structure (e.g. using 01.'  in R (van Buuren & 

Groothuis-Oudshoorn 2011), the 01 function in STATA) were unsuccessful due to poor 

model convergence. A dummy indicator approach, whereby the multilevel structure is taken 

into account by including a dummy variable for each cluster (Lüdtke et al., 2017) was not 

feasible due to the presence of a large number of schools (>170; Wijesuriya et al., 2020) . 

Two futher approaches were therefore considered: listwise deletion and multiple imputation 

ignoring the multilevel structure of the data. Although both methods can introduce bias, 

several researchers have recently warned about the dangers of ignoring the multilevel 

structure when imputing data (Enders et al., 2015; Grund et al., 2018; Mistler, 2013). 

Additionally, it has been suggested that imputing multilevel data using a single-level 

structure may be more hazardous than listwise deletion (van Buuren, 2018). For this reason, 

we report the results using listwise deletion. Nevertheless, as the best way to deal with 

missing data is still a topic of debate, some readers may favor multiple imputation using a 

single-level structure over listwise deletion. We therefore analysed the data a second time 

after conducting multiple imputation.  

Listwise deletion was conducted an on outcome-by-outcome basis, ensuring that 

participants were only removed from the analysis if they had missing values for variables 

used in models assessing that outcome. For instance, in the SEN analysis, participants were 

not excluded if data was missing for the Key Stage 1 academic assessments. Analyses were 

conducted in STATA. As discussed above, the outcomes of this analysis are reported in text 

and the supplementary material.   

The multiple imputation procedure was conducted using Multivariate Imputations by 

Chained Equations (MICE). This was implemented in R using the 01.'  package (van Buuren 
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& Groothuis-Oudshoorn 2011). Sex and academic month of birth had no missing values. 

Binary variables (i.e. good level of development, SEN, free school meals, English as an 

additional language) were imputed using the “logreg” function, whilst the Key Stage 1 

assessments, maternal education, pre-term status, and ethnicity was imputed using the 

“polyreg” function. The imputation process included all variables except from “school”. Five 

sets of imputed data were produced, with 50 iterations each. The analyses were conducted on 

each model separately, with results then pooled.   

For all analyses, the significance of the main predictor (i.e. the good level of 

development predictor, and the interaction between good level of development and SEN in 

some models) did not differ between these different methods of handling missing data. As 

such, the outcomes following multiple imputation are not reported further. The only 

exception to this was the interaction between the good level of development and SEN on the 

Key Stage 1 Science outcome, which was significant using listwise deletion and only 

approaching significance following multiple imputation (p = .097 in the model containing the 

interaction only, and ;  = .082 controlling for covariates). Caution should therefore be taken 

when interpreting this outcome, although readers should consider that imputing multilevel 

data using a single-level structure may produce more bias than listwise deletion (van Buuren, 

2018).  

   

3.! Results 

 

3.1. Does the school readiness measure predict later reading abilities? 

 

The frequencies and percentages of children achieving each Key Stage 1 reading outcome, 

depending on whether they reached the good level of development is displayed in Table 3.  
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[Table 3 about here] 

 

The outcomes for the multilevel multinomial logistic regressions predicting Key Stage 1 

reading are presented in Figure 2. The findings are reported firstly for the below expected vs 

expected comparison, and then for the expected vs above expected comparison. 

 

[Figure 2 about here] 

 

Below expected vs expected. The odds of children who reached a good level of 

development achieving expected levels on the later reading assessment were significantly 

higher than for children who did not reach a good level of development. This was observed in 

both the unadjusted model (Model 1; ?//-%@(*12%A?@B: 14.29, CDE%F2)$1/').'%#)*'76(8%AF#B: 

11.11-16.67, ;  < .001), and in the model controlling for covariates (Model 2; ?@: 8.33; CDE%

F#: 7.14-10.00; ;  <. 001). In Model 2, several of the other predictors were also significant. 

The odds of children receiving SEN support performing at expected levels were lower than 

for children who had never received such support (?@: 0.23; CDE%F#: 0.19-0.27; ;  <. 001). 

Relative to children born in September, those born in June had a lower odds of performing at 

expected levels (?@: 0.63; CDE%F#: 0.43-0.94; ;  = .024). Finally, children whose mother had 

5 GCSEs (?@: 1.25; CDE%F#: 1.02-1.54; ;  = .035), A-Levels (?@: 1.45; CDE%F#: 1.11-1.89; ;  

= .005), or higher than A-Level (?@: 1.85; CDE%F#: 1.45-2.38; ;  <. 001) had higher odds of 

performing at expected levels relative to children whose mother had the lowest education 

level (<5 GCSEs).  

Expected vs above expected. Children who reached a good level of development had 

higher odds of performing at above expected levels on the reading assessment than children 
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who did not reach a good level of development. This was observed in the basic model (?@: 

8.90; CDE%F#: 6.59-12.02; ;  <. 001), and the model adjusting for covariates (?@: 7.08; CDE%

F#: 5.20-9.66; ;  <. 001). Several of the covariates were also significant predictors. The odds 

of achieving above expected levels were lower in children who had SEN (?@: 0.56; CDE%F#: 

0.40-0.78; ;  = .001), spoke English as an additional language (?@: 0.77; CDE%F#: 0.63-0.95; 

;  = .013) or received free school meals (?@: 0.78; CDE%F#: 0.64-0.95; ;  = .015). Relative to 

children born in September, those born in all other months had significantly lower odds of 

performing at above expected levels (except from December; see Figure 3). The odds of 

achieving above expected levels were higher in females (?@: 1.20; CDE%F#: 1.04-1.39; ;  = 

.011). Relative to children whose mother had fewer than 5 GCSEs, children whose mother 

had A-Levels (?@: 1.30; CDE%F#: 1.01-1.67; ;  = .038), higher than A-Levels (?@: 2.34; CDE%

F#: 1.87-2.93; ;  <. 001), or an “Other” educational qualification (?@: 1.45; CDE%F#: 1.01-

2.08; ;  = .044) had a higher odds of performing at above expected levels. Finally, children 

born extremely premature (?@: 9.39; CDE%F#: 1.32-67.02; ;  = .025) had higher odds of 

performing at above expected levels, although this outcome should be interpreted with 

extreme caution given the large confidence intervals and the small number of participants 

with this prematurity outcome.  

 

3.2. Does the effect of school readiness on later reading abilities differ depending on 

special educational needs status? 

 

Analysis was then completed to investigate whether the extent to which the good level of 

development measure predicted Key Stage 1 outcomes differed depending on whether the 

child had ever received SEN support. The frequency and percentage of children achieving the 



Teacher evaluations and future outcomes 

 21 

Key Stage 1 reading outcome is displayed in Figure 3, as a function of good level of 

development and SEN status.  

 

[Figure 3 about here] 

 

Model 1 examined these effects in an unadjusted model, whilst Model 2 controlled for the 

perinatal and socioeconomic/cultural variables. Evidence of an interaction might suggest that 

the extent to which the good level of development measure predicted Key Stage 1 reading 

differed depending on whether the child had ever received SEN support. The outcomes of 

these models are presented in Figure 4.  

 

[Figure 4 about here] 

 

Below expected vs expected. The good level of development measure was a significant 

predictor of later reading performance, with children who reached a good level of 

development having a higher odds of performing at expected levels (?@: 7.14; CDE%F#: 5.88-

8.33; ;  <. 001). Children who received SEN support had significantly lower odds of 

achieving expected reading levels (?@: 0.17; CDE%F#: 0.14-0.21; ;  <. 001). There was also a 

significant interaction between the good level of development measure and SEN status (?@: 

3.23; CDE%F#: 2.04-5.26; ;  <. 001). These outcomes were similar in Model 2, which 

controlled for perinatal and socioeconomic/cultural factors (Good level of development ?@: 

6.67; CDE%F#: 5.56-8.33, ;  <. 001; SEN ?@: 0.17; CDE%F#: 0.14-0.21, ;  <. 001; Interaction 

?@: 3.33; CDE%F#: 2.08-5.56, ;  <. 001). Within Model 2, several of the other variables were 

also significant predictors. Relative to children whose mother had less than 5 GCSEs, 

children whose mother had 5 GCSEs (?@: 1.23; CDE%F#: 1.01-1.52, ;  = .041), A-Levels (?@: 
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1.45; CDE%F#: 1.11-1.89, ;  = .006), or higher than A-Levels (?@: 1.45; CDE%F#: 1.89-2.44, ;  

<. 001) had a higher odds of achieving expected reading levels. Children born in June had 

lower odds of performing at expected reading levels relative to children born in September 

(?@: 0.64; CDE%F#: 0.43-0.95, ;  = .028). 

 The interaction between the good level of development measure and SEN status is 

plotted in Figure 5. Bonferroni-corrected pairwise comparisons were conducted to understand 

this interaction. In Model 1, the odds of achieving expected levels on the Key Stage 1 reading 

outcome were higher for children who reached a good level of development than children 

who did not. This was true for children with SEN (?@ = 23.34, CDE%F# = 12.94-41.68; ;  < 

.001) and children without SEN (?@ = 7.10, CDE%F# = 5.53-9.21; ;  < .001), although the 

odds ratio was larger in children with SEN. For children who did not reach a good level of 

development, the odds of achieving expected levels on the reading assessment were 

significantly lower for children with SEN than children with no SEN (?@ = 0.17, CDE%F# = 

0.13-0.23; ;  < .001). For children who reached a good level of development, there was a 

trend towards lower odds of achieving expected levels in children with SEN relative to 

children without SEN (?@ = 0.57, CDE%F# = 0.32-1.01; ;  = .057). Unsurprisingly, children 

who reached the good level of development and had no SEN had higher odds of achieving 

expected levels relative to children who did not reach the good level of development and had 

SEN (?@ = 40.85, CDE%F# = 30.57-55.15, ;  < .001). Finally, the odds of achieving expected 

levels on the reading outcome was higher for children with SEN who reached the good level 

of development than children with no SEN who did not reach a good level of development 

(?@ = 4.06, CDE%F#: 2.29-7.17; ;  < .001). These outcomes were similar in Model 2, which 

controlled for perinatal and socioeconomic/cultural factors (see supplementary material).  

 

[Figure 5 about here] 
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Expected vs above expected. Reaching a good level of development increased the 

odds of achieving above expected reading levels (?@ = 9.26, CDE%F#: 6.62-12.97; ;  < .001). 

There was no effect of SEN (?@ = 0.96, CDE%F#: 0.47-1.97; ;  = .918) and the interaction 

between good level of development and SEN was not significant, although there was a trend 

(?@ = 0.45, CDE%F#: 0.20-1.01; ;  = .053). The results were similar in Model 2, which 

controlled for covariates (Good level of development ?@: 7.92; CDE%F#: 5.62-11.14, ;  <. 

001; SEN ?@: 0.88; CDE%F#: 0.43-1.82, ;  = .738; Interaction ?@: 0.50; CDE%F#: 0.22-1.12, ;  

= .090). In terms of the other variables, the odds of achieving above expected levels were 

higher in females than males (?@ = 1.20, CDE%F#: 1.04-1.38; ;  = .012), and in extremely pre-

term children relative to children born at term (?@ = 8.71, CDE%F#: 1.31-57.86; ;  = .025). As 

with the primary analysis, this latter finding should be interpreted with caution due to the 

wide confidence intervals and small number of participants with this pre-term outcome. 

Relative to children whose mothers had less than 5 GCSEs, the odds of achieving above 

expected levels were higher in children whose mothers had A-Levels (?@ = 1.30, CDE%F#: 

1.01-1.66; ;  = .039), a qualification higher than A-Levels (?@ = 2.33, CDE%F#: 1.86-2.92; ;  < 

.001), or an “Other” qualification (?@ = 1.45, CDE%F#: 1.01-2.08; ;  = .045). Having English 

as an additional language (?@ = 0.77, CDE%F#: 0.63-0.95; ;  = .014) and receiving free school 

meals were associated with a lower odds of reaching above expected levels (?@ = 0.78, CDE%

F#: 0.64-0.96; ;  = .016). There was also a clear month of birth effect. Relative to those born 

in September, children born in other months had a lower odds of achieving above expected 

levels (except from December; see Figure 5).  As the interaction between good level of 

development and SEN was not significant, post-hoc tests were not conducted. 

 

3.3. Does the school readiness measure predict special educational needs status? 
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The frequencies and percentages of children that began receiving SEN support after 

Reception is displayed in Table 3, as a function of the good level of development outcome. 

Binary logistic regression models were conducted to investigate whether the good level of 

development measure predicted SEN status. The outcomes are presented in Figure 6. As 

predicted, children who achieved a good level of development had a significantly lower odds 

of receiving SEN support in the future. This was observed in both in the unadjusted model 

(Model 1; ?//-%@(*12%A?@B: 0.09, CDE%F2)$1/').'%#)*'76(8%AF#B: 0.07-0.12, ;  < .001), and in 

the model controlling for covariates (Model 2; ?@: 0.11; CDE%F#: 0.09-0.14; ;  <. 001). 

Several of the other predictors in Model 2 were also significant. Females had lower odds of 

receiving SEN support than males (?@: 0.55; CDE%F#: 0.45-0.66; ;  < .001), whilst children 

receiving free school meals had higher odds relative to children who did not (?@: 1.27; CDE%

F#: 1.02-1.58; ;  = .030). Furthermore, children born moderate-late pre-term (?@: 1.55; CDE%

F#: 1.05-2.28; ;  = .026) and very pre-term (?@: 2.70; CDE%F#: 1.00-7.27; ;  = .050) had 

higher odds of receiving SEN support than children born at term. Relative to children whose 

maternal education was equivalent to less than 5 GCSEs, children whose mother’s had A-

Levels or equivalent (?@: 0.71; CDE%F#: 0.51-0.99; ;  = .042), a qualification higher than A-

Level (?@: 0.69; CDE%F#: 0.51-0.94; ;  = .017), a “Foreign Unknown” qualification (?@: 

0.37; CDE%F#: 0.14-1.00; ;  = .050), and an “Other” qualification (?@: 0.60; CDE%F#: 0.36-

0.99; ;  = .044) had lower odds of receiving SEN support. Being Asian/Asian British was also 

associated with lower odds of receiving SEN support relative to being White (?@: 0.72; CDE%

F#: 0.51-1.00; ;  = .050).  

 

[Figure 6 about here] 
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3.4. Can the school readiness measure identify children at risk of poor academic 

outcomes and special educational needs?  

 

To further assess the utility of the good level of development measure as a screening tool, 

classification rates were calculated. For the Key Stage 1 reading outcome, sensitivity was 

0.83, specificity was 0.79, positive predictive value was 0.56, negative predictive value was 

0.94, and correct classification rates were 0.80. For the SEN outcome, sensitivity was 0.83, 

specificity was 0.66, positive predictive value was 0.36, negative predictive value was 0.94, 

and correct classification rate was 0.69. As with the main analyses, the classification rates for 

the writing, maths, and science outcomes are presented in the supplementary material. The 

classification rates for the SEN analysis including all participants (i.e. regardless of when 

they began receiving SEN support) is also available in the supplementary material.  

 

4.! Discussion 

 

The current study investigated whether a holistic measure of school readiness could predict 

later academic achievement, and whether this differed as a function of SEN status. The study 

also explored whether the school readiness outcome could be used to identify children at 

heightened risk of requiring SEN support. These research questions were assessed using the 

good level of development outcome from the Early Years Foundation Stage Profile, a 

statutory assessment conducted universally in England. Reaching a good level of 

development was associated with higher odds of performing at expected (vs below expected) 

levels on later educational assessments in key subject areas (reading, writing, maths, and 

science). This was particularly true for children with SEN. In addition, children who reached 

a good level of development had increased odds of performing at above expected (vs 
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expected) levels on the academic assessments. The good level of development measure was 

also highly predictive of SEN status. To further assess the utility of the school readiness 

measure, classification rates were calculated. The negative predictive value was high for all 

outcomes (0.91-0.97), indicating that individuals who reach a good level of development are 

unlikely to require SEN support or perform at below expected levels on later educational 

assessments. In contrast, positive predictive value was relatively low for all outcomes (0.36-

0.64), demonstrating that around 36-64% of individuals who do not reach a good level of 

development will not require SEN support or perform poorly academically.  

The current study is the first to demonstrate that the school readiness measure of the 

Early Years Foundation Stage Profile can predict later educational performance. Taken 

together with studies using the Early Development Index (Brinkman et al., 2013; Forget-

Dubois et al., 2017), this indicates that holistic school readiness evaluations can predict 

educational performance, and that these effects are not limited to a single assessment tool. 

This finding also suggest that children entering formal education ‘school ready’ have a 

substantial advantage over peers who are not ‘school ready’ (Brinkman et al., 2013; Copple, 

1997; Forget-Dubois et al., 2007; Standards and Testing Agency, 2017; Head Start, 2020).  

For the first time, the present study examined whether the extent to which holistic 

school readiness outcomes predict academic achievement differs as a function of SEN status. 

Indeed, this was consistently observed across all four academic outcomes when comparing 

the “below expected” to “expected” performance levels, with the association between school 

readiness and later attainment stronger in children with SEN. Importantly, this indicates that 

holistic school readiness evaluations are not just useful in children with (or at high risk of) 

SEN, but that they may actually be more informative in this group. After controlling for 

covariates, children without SEN who were school ready had approximately 39-91x higher 

odds of performing at expected (vs below expected) levels on the later academic assessments 
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than children with SEN who were not school ready. These odds, were however, considerably 

reduced (to around 1.7-3.2x) when the SEN group passed the school readiness assessment. 

Thus, although children with SEN are at an academic disadvantage, entering formal 

education ‘school ready’ greatly reduces the odds of poor academic outcomes. These findings 

are in line with previous work, which has suggested that the transition to school is 

particularly crucial for children with SEN (Janus, 2011).  

The current study also demonstrated that outcomes from a holistic school readiness 

evaluation can predict SEN status. Further analyses of classification rates revealed a high 

negative predictive value (0.94), indicating that a child who reaches a good level of 

development is unlikely to require SEN support (6%). The positive predictive value was, 

however, much lower, with only around 36% of children not reaching a good level of 

development requiring support for SEN. Such findings are broadly in line with Hughes et al. 

(2018), who examined whether the Brief Early Skills and Support Index could identify 

children with SEN. Thus, whilst both evaluations successfully detect most children who will 

require SEN support, they do appear to overidentify the number of children at risk. Given this 

overidentification, the question arises as to whether holistic school readiness evaluations 

could be used practically to identify children who may need SEN support. As both studies 

evaluated whether the assessments could be used as screening tools, and )2* diagnostic tools, 

the answer appears to be affirmative. Whilst such assessments are clearly not perfect, they 

may identify a smaller group of children for further monitoring, which may lead to earlier 

identification of SEN. This is promising, as there is an urgent need to detect children with 

these difficulties at an earlier point in order to ensure they have timely access to interventions 

(Department for Health, 2013; Curran, 2020; Wright et al., 2019). However, given that a very 

small percentage of children would be missed by both evaluations (around 6% using the good 

level of development measure, and 3% using the Brief Early Skills and Support Index), it is 
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clear that educators should not base decisions entirely on school readiness outcomes. Ideally, 

the results of these evaluations should be combined with regular observations completed by 

the current teacher, which would allow ‘Bayesian’ type decision-making regarding the 

children most at need of additional monitoring or SEN support. 

As well as providing theoretical insights into school readiness, the outcomes of this 

study also have implications for educators and policymakers in England, where the Early 

Years Foundation Stage Profile is a statutory requirement and conducted universally 

(Standards and Testing Agency, 2017). Evidence that the good level of development outcome 

is predictive of later academic achievement, both in children with and without SEN, 

demonstrates that the evaluation assesses skills that are critical for classroom learning. Such 

findings are in line with Treadaway (2019), who reported that total score on the evaluation 

was predictive of educational performance across several key assessment points in childhood 

and adolescence. The current study is, however, the first to demonstrate that the good level of 

development outcome, which is often used as the primary measure (e.g. Department for 

Education, 2017; 2018a; 2019b; Pettinger et al., 2019), can predict later academic attainment. 

Examination of the classification rates also demonstrated that the evaluation successfully 

identifies most children who will perform poorly academically (negative predictive value = 

0.91-0.97). Educational establishments in England could therefore use this measure to 

identify children who need close monitoring for early signs of academic difficulties. As these 

data show, this is particularly important for children that either have, or are at high risk of, 

SEN. Finally, whilst previous research has shown that the Early Years Foundation Stage 

Profile can be used to identify children with autism spectrum disorder (Wright et al., 2019), 

dyslexia (Snowling, 2013) language difficulties (Norbury et al., 2015), or behavioral 

problems (Norbury et al., 2015), the current study is the first to demonstrate that the 
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assessment could be used to identify individuals at risk of requiring SEN support more 

generally.  

 

4.2. Limitations and further research 

The current study has several limitations. Firstly, as the design is correlational, causation 

cannot be established. Further research is therefore needed to examine whether improving 

school readiness would have downstream effects on educational outcomes. Secondly, 

although the study controlled for a range of factors (i.e. sex, ethnicity, maternal education, 

academic month of birth, pre-term status, whether children had English as an additional 

language, and free school meals status), other variables that were not been controlled for 

could potentially affect the results. For instance, it is possible that educators assessing 

children using the Early Years Foundation Stage Profile may have an implicit bias towards 

children from certain ethnic-minority backgrounds, particularly if they have a different 

ethnicity themselves (Gilliam et al., 2016). Although the analyses adjusted for the child’s 

ethnicity, teacher demographics were not available and could thus not be controlled for 

within the current study. It would therefore be useful for further research to investigate this.  

A further limitation is that the Key Stage 1 outcome measures used in the current 

study were teacher-assessments, as opposed to standardized tests of performance. This might 

therefore limit the conclusions that can be drawn, as these outcomes may be subject to the 

noise associated with different teachers interpreting the items in different ways. However, 

recent research has revealed substantial correlations between teacher assessments and 

standardized test scores at Key Stage 1 (Rimfeld et al., 2019). Nevertheless, it would be 

useful for research to explore how well the good level of development measure can predict 

performance on standardized assessments. It would also be beneficial to examine whether the 

good level of development outcome predicts academic attainment over a longer period of 
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time, such as at the end of Key Stage 2, when children are 10-11 years of age. Finally, as the 

current analyses were conducted only on data from Bradford; an area with socioeconomic 

diversity but a skew towards high levels of deprivation (Wright et al., 2013) and below 

average levels of academic performance (Department for Education, 2018b), it would be 

beneficial to replicate the findings from the current study in other populations within 

England.  

 

4.3. Conclusions 

 In summary, the current study indicates that a holistic school readiness evaluation that 

assesses both academic and non-academic abilities can significantly predict later educational 

performance. A further novel finding was that school readiness was particularly predictive in 

children with SEN. This suggests that entering formal education school-ready is especially 

important for this group. Finally, the current study provides evidence that a holistic, school 

readiness measure can identify children at heightened risk of SEN. This is promising, given 

the need to identify such children at an earlier time point. Taken together, the current study 

demonstrates that holistic school readiness evaluations are powerful tools that may allow the 

earlier identifying of children who are at risk of poor outcomes several years later.  
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X1H37'%R< The exclusion criteria used and participant numbers used within the analyses. Note 
that several further participants were removed from the Key Stage 1 assessment analysis (see 
participant section for more details). 
 

  

Total N 
(N = 13858)

5728 excluded:

Data missing for the EYFSP post-2013 (N = 3269)
EYFSP not completed in Reception (N = 7)
Missing school attended variable (N = 358)
Missing special educational needs status data (N = 97)
Missing data for control variables (N = 1997)

Remaining N 
(N = 8130)

4391 excluded:

No recording for Reception (N = 4221)                 
Receiving SEN support in Reception (N = 170)    

2353 excluded: 

Data missing for the academic assessments (N = 2344)
Academic assessments not completed in Year 2 (N = 9)

Academic achievement
outcomesSEN outcome

Data available for SEN analysis
(N = 3739)

Data available for academic
achievement analysis

(N = 5777)



Teacher evaluations and future outcomes 

 43 

 

X1H37'%V<%The odds ratios, 95% confidence intervals and p-values for the multilevel 
multinomial logistic regressions predicting Key Stage 1 reading outcome (below 
expected/expected/above Expected). Model 1 examined whether good level of development 
predicted Key Stage 1 reading in an unadjusted model, whilst Model 2 adjusted for 
covariates. Circular points reflect odds ratios, the horizontal bars display the 95% confidence 
intervals, and the stars denote statistical significance (*** = ;  < .001, ** = ;  <. 01, * = ;  < 
.05).%
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X1H37'%O< The frequency and percentage of children achieving each Key Stage 1 reading 
outcome, as a function of good level of development and SEN status. 
  

Total

(n = 5767)

Achieved GLD 

(n = 3723; 64.56%)

No SEN 

(n = 1146; 56.07%)

Not achieved GLD 

(n = 2044; 35.44%)

Below

Expected KS1

Reading

(n = 445;

38.83%)

Expected 

KS1 

Reading 

(n = 663;

57.85%) 

Above

Expected 

KS1 Reading

(n = 38;

3.32%)

Has SEN 

(n = 898; 43.93%)

Below

Expected KS1

Reading 

(n = 699;

77.84%) 

Expected 

KS1 

Reading 

(n = 189;

21.05%) 

Above

Expected 

KS1 Reading

(n = 10);

1.11%) 

No SEN 

(n = 3492; 93.80%)

Below

Expected KS1

Reading 

(n = 207;

5.94%) 

Expected 

KS1 

Reading 

(n = 2118;

60.65%) 

Above

Expected 

KS1 Reading

(n = 1167;

33.42%) 

Has SEN 

(n = 231; 6.20%)

Below

Expected KS1

Reading

(n = 28;

12.12%) 

Expected 

KS1 

Reading 

(n = 164;

71.00%) 

Above

Expected 

KS1 Reading

(n = 39;

16.88%) 
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X1H37'%d< The odds ratios, 95% confidence intervals and p-values for the multilevel 
multinomial logistic regression models predicting Key Stage 1 reading (Below 
Expected/Expected/Above Expected). Model 1 examined whether good level of development 
and SEN status predicted Key Stage 1 reading abilities, and whether an interaction emerged 
between them. Model 2 then adjusted for the perinatal and socioeconomic covariates. 
Circular points reflect the odds ratio, horizontal bars display 95% confidence intervals, and 
stars denote statistical significance (*** = ;  < .001, ** = ;  <. 01, * = ;  < .05). 
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X1H37'%D<%The percentage of children who reached expected levels on the Key Stage 1 reading 
assessment as a function of the good level of development outcome and SEN status. 
Percentages were calculated by dividing the number of children who performed at expected 
levels on the Key Stage 1 reading assessment by the number of children who performed at 
below expected or expected levels. Error bars reflect binomial 95% confidence intervals, 
calculated using the Clopper-Pearson exact method. The upper and lower confidence 
intervals were multiplied by 100, such that values reflect percentages rather than proportions.  
  



Teacher evaluations and future outcomes 

 47 

 

X1H37'%W< The odds ratios, 95% confidence intervals and p-values for the multilevel binary 
logistic regression predicting SEN status (yes/no). Model 1 examined whether the good level 
of development measure predicted SEN status in an unadjusted model, whilst Model 2 then 
adjusted for perinatal and socioeconomic/cultural covariates. The circular points reflect odds 
ratios, whilst the horizontal bars denote the 95% confidence intervals. The stars reflect 
statistical significance (*** = ;  < .001, ** = ;  <. 01, * = ;  < .05). 
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Table 1 

Demographic information for the participants included in the analysis predicting SEN status (column 2) and performance 
on the Key Stage 1 reading, writing, maths, and science assessments (column 3-6). Percentages are displayed in brackets. 
These may not add to 100% due to rounding. 

  
SEN 

(N = 3739) 
Reading 

(N = 5767) 
Writing  

(N = 5766) 
Maths  

(N = 5768) 
Science 

(N = 5765) 

Good Level of Development - Yes  
2122 

(56.75%) 
3723 

(64.56%) 
3723 

(64.57%) 
3723 

(64.55%) 
3722 

(64.56%) 

SEN status - Yes 704 (18.83%) 
1129 

(19.58%) 
1128 

(19.56%) 
1130 

(19.59%) 
1128 

(19.57%) 

Key Stage 1 outcome      

          Below - 
1379 

(23.91%) 
1647 

(28.56%) 
1368 

(23.72%) 
1051 

(18.23%) 

          Expected - 
3134 

(54.34%) 
3265 

(56.63%) 
3297 

(57.16%) 
4714 

(81.77%) 

          Above - 
1254 

(21.74%) 854 (14.81%) 
1103 

(19.12%) - 

Gender - Female  
1975 

(52.82%) 
2837 

(49.19%) 2837 (49.2%) 
2837 

(49.19%) 
2837 

(49.21%) 

Academic month of birth      
          September  348 (9.31%) 583 (10.11%) 583 (10.11%) 583 (10.11%) 583 (10.11%) 

          October  309 (8.26%) 593 (10.28%) 593 (10.28%) 593 (10.28%) 592 (10.27%) 

          November  267 (7.14%) 555 (9.62%) 555 (9.63%) 555 (9.62%) 554 (9.61%) 

          December  290 (7.76%) 545 (9.45%) 545 (9.45%) 545 (9.45%) 544 (9.44%) 

          January  288 (7.70%) 592 (10.27%) 593 (10.28%) 593 (10.28%) 593 (10.29%) 

          February  271 (7.25%) 491 (8.51%) 491 (8.52%) 491 (8.51%) 492 (8.53%) 

          March  322 (8.61%) 488 (8.46%) 488 (8.46%) 488 (8.46%) 487 (8.45%) 

          April  358 (9.57%) 391 (6.78%) 391 (6.78%) 391 (6.78%) 391 (6.78%) 

          May  319 (8.53%) 355 (6.16%) 355 (6.16%) 355 (6.15%) 355 (6.16%) 

          June  318 (8.50%) 374 (6.49%) 374 (6.49%) 374 (6.48%) 374 (6.49%) 

          July  319 (8.53%) 407 (7.06%) 406 (7.04%) 407 (7.06%) 407 (7.06%) 

          August  330 (8.83%) 393 (6.81%) 392 (6.8%) 393 (6.81%) 393 (6.82%) 

English as an additional language - Yes  
1636 

(43.76%) 
2498 

(43.32%) 
2496 

(43.29%) 
2498 

(43.31%) 
2497 

(43.31%) 

Pre-term*      
          Extremely 5 (0.13%) 9 (0.16%) 9 (0.16%) 9 (0.16%) 9 (0.16%) 

          Very 22 (0.59%) 35 (0.61%) 35 (0.61%) 35 (0.61%) 35 (0.61%) 

          Moderate-Late 179 (4.79%) 291 (5.05%) 291 (5.05%) 291 (5.05%) 290 (5.03%) 

          Term 
3533 

(94.49%) 
5432 

(94.19%) 
5431 

(94.19%) 
5433 

(94.19%) 
5431 

(94.21%) 

Maternal education†      

          <5 GCSEs 893 (23.88%) 
1252 

(21.71%) 
1252 

(21.71%) 
1253 

(21.72%) 1251 (21.7%) 

          5 GCSEs 
1207 

(32.28%) 
1833 

(31.78%) 
1832 

(31.77%) 
1833 

(31.78%) 
1834 

(31.81%) 

          A-Level 488 (13.05%) 935 (16.21%) 935 (16.22%) 935 (16.21%) 933 (16.18%) 

          >A-Level 853 (22.81%) 
1348 

(23.37%) 
1348 

(23.38%) 
1348 

(23.37%) 
1348 

(23.38%) 

          Foreign unknown 39 (1.04%) 52 (0.9%) 52 (0.9%) 52 (0.9%) 52 (0.9%) 
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          Other 216 (5.78%) 273 (4.73%) 273 (4.73%) 273 (4.73%) 273 (4.74%) 

          Don't know 43 (1.15%) 74 (1.28%) 74 (1.28%) 74 (1.28%) 74 (1.28%) 

Free school meals - Yes 942 (25.19%) 
1212 

(21.02%) 
1212 

(21.02%) 
1213 

(21.03%) 
1212 

(21.02%) 

Ethnicity      

          White 
1499 

(40.09%) 
2251 

(39.03%) 
2252 

(39.06%) 
2252 

(39.04%) 
2251 

(39.05%) 

          Asian 
1961 

(52.45%) 
3056 

(52.99%) 
3054 

(52.97%) 
3056 

(52.98%) 
3054 

(52.97%) 

          Black 48 (1.28%) 62 (1.08%) 62 (1.08%) 62 (1.07%) 62 (1.08%) 

          Mixed 207 (5.54%) 356 (6.17%) 356 (6.17%) 356 (6.17%) 356 (6.18%) 

          Other 24 (0.64%) 42 (0.73%) 42 (0.73%) 42 (0.73%) 42 (0.73%) 
SEN = special educational needs, GCSE = General Certificate in Secondary Education 

- Not included as a factor in the analysis 

* defined by the World Health Organization (2018). Extremely: < 28 weeks gestation, Very: 28 weeks to 31 weeks and 6 

days gestation, Moderate-late: 32 weeks to 36 weeks and 6 days gestation, and term: 37 weeks or later 

† Equivalized   
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Table 2 

Q'$1)1*12)-%3-'/%$27%*+'%.8(--1$1.(*12)%7(*'-%()(89-1-%$27%*+'%[N!%-*(*3-%()/%(.(/'01.%

23*.20'%6(71(,8'-<%

 SEN status Academic outcomes 

Sensitivity The proportion of children who 
needed SEN support that did not 

earlier reach a good level of 
development. 

The proportion of children who 
experienced “below expected” that 
did not earlier reach a good level of 

development. 

Specificity The proportion of children that did 
not need SEN support who had 
earlier reached a good level of 

development. 

The proportion of children that 
exhibited “expected” educational 

performance who had earlier reached 
a good level of development. 

Positive 
predictive value 

 

The probability that a child who 
did not reach a good level of 
development required SEN 

support. 

The probability that a child who did 
not reach a good level of 

development experienced “below 
expected” Key Stage 1 outcomes. 

 

Negative 
predictive value 

 

The probability that a child who 
reached a good level of 

development did not require SEN 
support. 

The probability that a child who 
reached a good level of development 
achieved an “expected” level on the 

academic outcomes. 
 

Correct 
classification 

rates 

The proportion of children 
correctly classified as at risk/not at 
risk of needing SEN support based 
on the good level of development. 

The proportion of children correctly 
classified as at risk/not at risk of 

below expected educational 
performance based on the good level 

of development. 
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Table 3 

S+'%)30,'7%2$%.+18/7')%&+2%'Y;'71').'/%'(.+%-;'.1(8%'/3.(*12)(8%)''/-%-*(*3-%23*.20'%

A9'-^ ) 2B%()/4%G'9%[*(H'%R%7'(/1)H%23*.20'%A,'82&%'Y;'.*'/4%' Y;'.*'/4 %( ,26'%' Y;'.*'/B4%(-%(%

$3).*12)%2$%*+'%H22/%8'6'8%2$%/'6'82;0')*%0'(-37'%A7'(.+'/^ ) 2*%7'(.+'/B<%X27%*+'%[N!%

()(89-1-4%(88%.+18/7')%&'7'%7'.27/'/%(-%)2*%7'.'161)H%[N!%-3;;27*%1)%@'.';*12)<%"!2%[N!=%

*+3-%7'$'7-%*2%.+18/7')%&+2%)'6'7%7'.'16'/%[N!%-3;;27*4%&+18-*%"[N!=%7'$'7-%*2%.+18/7')%&+2%

,'H() %7'.'161)H%[N!%-3;;27*%($*'7%@'.';*12)<%S+'%6(83'-%1)%,7(.i'*-%7'$8'.*%*+'%;'7.')*(H'%

2$%.+18/7')%'Y;'71').1)H%'(.+%23*.20'%/';')/')*%2)%&+'*+'7%*+'9%7'(.+'/%(%H22/%8'6'8%2$%

/'6'82;0')*<%>'7.')*(H'-%0(9%)2*%(//%*2%R\\E%/3'%*2%723)/1)H<%

 Good level of development outcome 

 Not Reached Reached S2*(8%

SEN status   %

            No SEN 1035 (64.01%) 2000 (94.25%) O\OD%

            SEN 582 (35.99%) 122 (5.75%) _\d%

%%%%%%%%%%%%S2*(8% 1617 2122 O_OC%

   %

Key Stage 1 reading outcome   %

            Below expected 1144 (55.97%) 235 (6.31%) RO_C%

            Expected 852 (41.68%) 2282 (61.29%) OROd%

            Above expected 48 (2.35%) 1206 (32.39%) RVDd%

%%%%%%%%%%%%S2*(8 V\dd% O_VO% D_W_%

 

 

 

 

 

 

 

 


