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Abstract

This thesis examines the extent to which childhood vocabulary can be used to predict
adolescent mental health and educational outcomes, and to which differences in early
vocabulary are associated with socioeconomic circumstances (SEC). These questions arise
out of an increased interest in the relation between SEC and vocabulary, and efforts to
develop interventions to promote vocabulary prior to school entry, which have so far been
met with mixed success. Since vocabulary is thought to predict later mental health and
education outcomes, and there are social inequalities in language, education and mental
health, this thesis sought to provide insight into whether early vocabulary interventions are
likely to benefit children in the longer term, through secondary data analysis of two large,
nationally representative UK datasets: 1) The 1970 British Cohort Study (BCS1970), and 2)
The Millennium Cohort Study (MCS2001).

I first examined whether early child vocabulary is related to adolescent mental health,
finding small effects, which importantly differed as a function of reporter: when adolescent
self-report was considered, better childhood vocabulary skill predicted poorer adolescent
mental health outcomes.

I next looked more closely at the relation between SEC and vocabulary, by
investigating socioeconomic inequalities in vocabulary throughout childhood and into
adolescence. I found multiple SEC indicators (most notably parent education, income and
occupation) uniquely predicted child and adolescent vocabulary. Inequalities persist from
ages 3 to 14 years, with effects being most pronounced at the start and end of formal
schooling.

I finally investigated whether vocabulary at school entry predicted educational
outcomes at the end of secondary school. Here, unlike for mental health, there was a clear
relation: better childhood vocabulary predicted better educational outcomes on GCSE or
equivalent examinations. This effect was substantially moderated by SEC. Thus, not all
children benefit from strong early vocabulary skills in the same way.

Overall, the findings of this thesis suggest that good vocabulary skill, as measured by
standardised tests, is important for educational attainment but not internalising mental health.
Effective interventions are potentially well placed to improve educational outcomes.
However, moderation effects suggest such early interventions alone may not suffice, since
the educational benefits of good early vocabulary do not appear stable over SEC strata. In

sum, although early language interventions are well placed to improve educational outcomes,
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in order to improve wider functioning in adolescence, we also need to directly target

internalising mental health and structural inequalities.
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Chapter 1 : General Introduction

The ability to effectively communicate with others is important for success in all
walks of life, allowing us to build and maintain relationships, articulate thoughts, ideas, needs
and desires to others, and develop an understanding of, and knowledge about, the world
around us (Bercow, 2008; Law, Charlton, Dockrell, et al., 2017). Fundamental to
communication skills is language development and oral language skills. Early language skills
are often claimed to be an important causal factor in long-term life outcomes, such as mental
health, education and employment (Field, 2010). Language and communication skills are also
important for success in the economy: in a society that is becoming increasingly knowledge
based and technological, there is an increased reliance on cognitive skills, including language
ability (Beddington et al., 2008), and such skills are highly valued by, and are central to, the
modern workforce (Deloitte, 2016).

There is wide variance in language skills by the time children start school. Some
children are slow to develop language initially and early delays are subsequently resolved.
However, other children experience persistent delays throughout childhood (Law, Charlton,
Dockrell, et al., 2017). The prevalence of persistent delays is estimated to be around 10% of
all children, and this is thought to increase in areas of social disadvantage (Norbury et al.,
2016). There is a well-established link between socioeconomic circumstance (SEC) and
language ability, with those from more advantaged backgrounds, on average, performing
better on standardised measures of language than their disadvantaged counterparts (Pace et
al., 2017). The risk of delayed or poor language is experienced disproportionately by children
from low SEC backgrounds, and these initial inequalities in language ability tend to affect
other areas of development (Bercow, 2018; Law, Charlton, & Asmussen, 2017). There are
likely to be high societal costs that result from the impacts of language difficulties: for
example, those with poor vocabulary in childhood (defined as vocabulary scores <2 standard
deviations below the mean, with scores on a measure of non-verbal cognition >1 standard
deviation below the mean) are at least twice as likely to be unemployed in adulthood (Law,
Rush, Schoon, & Parsons, 2009), and there is thought to be an overrepresentation of people
with poor language skills in the criminal justice system (Bryan, 2004), with links between
language difficulties and behavioural difficulties, and comorbidities between the two being
common (Bornstein et al., 2013; Chow & Wehby, 2018). Disordered language may also
impact on friendships and bullying in childhood and adolescence (see Durkin & Conti-

Ramsden, 2010, for a review), and can place individuals experiencing such impairments at an



educational disadvantage: for example, Johnson et al., (2010) found that those with a history
of language disorders were less likely to finish secondary or tertiary education by the age of
25. Evidence from studies on individuals with language impairments can give insight into the
possible outcomes for those who are slower to develop their language, but still fall within the
typically developing range.

Due to the proposed link between early language skills and later life outcomes,
arguments have been made that early language should be considered as a child wellbeing
indicator, in a similar vain to obesity and diet (Law, Charlton, & Asmussen, 2017). Public
Health England (PHE), before they were replaced in 2020, had an overarching aim of
protecting and improving the health and wellbeing of people in England, and the reduction of
health inequalities (Public Health England, 2020b). Early language ability is now viewed as a
public health wellbeing indicator, with PHE devising a speech, language and communication
pathway, aiming to improve language abilities of all children, and reduce the number of
children who do not reach the expected level in communication, language and literacy at the
end of their first year of school by 50% by the year 2028 (Public Health England, 2020a).
Furthermore, the Marmot Review highlighted children’s early years, including their language
and communication skills, as fundamental to later health inequalities (Marmot, 2010) and
child language ability is now seen as a key strategy for improving social mobility in England
(Department for Education, 2017d). There are also many charities and initiatives in the UK
promoting language development, such as ICAN, The Communication Trust, Early
Intervention Foundation and Education Endowment Foundation, to name a few.

Despite this widespread attention to early language skills, it is thought that there is
still a lack of understanding about their importance, especially after the early years, among
decision makers and professionals. Interest in promoting language skills with the aim of
improving educational attainment and wellbeing is widespread, given the assumed
importance of language skills for these outcomes. Many studies report a relation between
SEC and child language outcomes, and it is thought that such effects may result from the
impact of SEC on caregiver input or the quality of early childhood education settings (see
section 1.5 and Chapter 4). As a result, many parenting interventions that focus on increasing
the quality of parent-child interactions have been developed and tested (McGillion et al.,
2017; Ridge et al., 2015; Roberts & Kaiser, 2011, 2012; Suskind et al., 2016). However,
existing research suggests that in order to be effective, particularly in the long term, such
interventions need to be substantial, delivered at scale and potentially combined with school-

level interventions (such as the Nuffield Early Language Intervention (NELI), which is



effective in promoting language skills of children entering formal education in England
(West et al., 2021). Evidence also highlights the importance of training staff to deliver
interventions effectively (Law, Charlton, Dockrell, et al., 2017), and thorough evaluations of
interventions intending to be scaled up are needed (Wake et al., 2011). Effective
interventions that have sustained benefits are likely to be unavoidably costly, both financially
and in terms of the time it would take to train staff to implement them properly. A large
amount of responsibility is also placed on caregivers and the wider family to put
interventions and their messages into practice, beyond the study settings.

In order to justify large amounts of spending and intensity of effort in developing and
implementing effective interventions, we need to be sure that such efforts have the intended
effects on child outcomes beyond improved language ability, such as benefitting educational
attainment and wellbeing. Parenting interventions can unintentionally widen social
inequalities in language ability, as a result of socioeconomic discrepancies in intervention
uptake, compliance and effectiveness (Marulis & Neuman, 2013; Mol & Bus, 2011; White,
Adams, & Heywood, 2009), and efforts and resources may be wasted if delivered to those
who would not benefit from them (Law, Charlton, Dockrell, et al., 2017). To try and
minimise inequalities widening further as a result of interventions, we need to take a step
back and revisit socioeconomic inequalities in child language ability, and investigate any
subsequent effects early inequalities in language ability may have on later outcomes.
Furthermore, to provide insight into whether well-intended parenting interventions will have
the desired effects of improving wider functioning, we need to establish whether or not it is
really the case that early language ability is related to positive educational and wellbeing
outcomes. Research that has investigated the link between language and outcomes such as
educational attainment and mental health have focussed on small, or clinical, samples,
limiting knowledge and understanding about the extent of such relationships in the general
population (Law, Charlton, & Asmussen, 2017). Furthermore, it is important to investigate
any such relations in a cohort of children growing up in contemporary society, alongside the
increased focus on the importance of language ability. This thesis takes advantage of the
opportunity to investigate inequalities in vocabulary ability, and the impacts of early
vocabulary on educational attainment and mental health in adolescence in a cohort of
children born at the turn of this millennium: the Millennium Cohort Study (see Chapter 2).

In this thesis, I focus on two key outcomes in adolescence, that go on to have
important effects in adulthood: educational attainment and mental health. Early language skill

is thought to be linked to both outcomes, with previous research suggesting a relationship



between them. Despite research that has investigated the relation between language ability
and education, and language ability and mental health (see Chapters 3 and 5), it is important
to understand the nature of these relationships in the general population, and how they are
influenced by socioeconomic circumstances. It is also important to establish whether there is
a further benefit to having language skills at the top of the distribution, or if there is a
minimum set of language skills that are sufficient for these outcomes (see Chapter 5). Large
amounts of expensive research and national effort has been put into understanding and
improving language skills in recent years, with the recent PHE speech, language and
communication pathway emphasising the need for universal support for all children, and
targeted and/or specialised support for those who need it (Law, Reilly, & Snow, 2013; Public
Health England, 2020a). However, sufficient gaps in our understanding of the relation

between early language and such outcomes remain, which I seek to address in this thesis.

1.2. The Unidimensionality of Oral Language

Language is a symbolic, arbitrary communication system, shared between specific
cultures or groups in society, which relies on the combination of sounds, signs, or written
words according to a systematic set of rules, to convey meaning. Language can be described
as consisting of four components: 1) phonology, i.e., the contrasting relations between the
sounds of a specific language, which convey different meanings, and rules for how these
sounds can be combined to produce words; 2) semantics, which refers to the meaning of both
single words and combinations of words (i.e., vocabulary); 3) grammar, which can be further
split into two components of morphology and syntax (morphology refers to elements of a
word that conveys meaning, such as plural endings (‘s’) or past tense markers (‘ed’); syntax
refers to the rules that determine how words are combined to produce sentences that make
sense); and 4) pragmatics, i.e., the conventions that determine how language is used in social
situations, such as starting, regulating and ending conversations (Asmussen et al., 2018;
Buckley, 2003). These components of language are interdependent and develop alongside
each other rather than in isolation. For example, vocabulary develops in tandem with
phonological development, as acquiring new vocabulary simultaneously increases the
awareness of sounds (Vihman & Croft, 2007).

Traditionally, these components have been regarded as distinct from one another in
language assessment. For example, test batteries that measure language ability have separate

subscales, reflecting the different components of language ability, and assessments during



speech and language therapy tend to consist of semantics, grammar and phonology, with a
diagnosis of developmental language disorder stemming from difficulty with vocabulary,
grammar, discourse or pragmatics (American Psychiatric Association, 2013; Anthony et al.,
2014). However, there is evidence to suggest that oral language can be usefully described as a
single construct, particularly early in development, with components loading onto a single
factor (see for example, Fricke et al., 2017, although this may be an artefact of the tests used
to measure language ability, rather than the four components themselves being inseparable).
Tests of vocabulary and grammar have been found to form a single factor in children aged 5
to 10 years old (Tomblin & Zhang, 2006), and in a multi-level factor analysis that accounted
for classroom level factors, vocabulary and grammar were not distinct constructs in pre-
school children (Anthony et al., 2014). Collectively, these studies provide further evidence
for the unidimensionality of oral language skill in measurement.

There is some evidence to suggest that vocabulary and grammar may emerge as
separate measurable constructs throughout development (Language and Reading Research
Consortium, 2015; Tomblin & Zhang, 2006), and phonological and discourse skills (such as
understanding narratives or the ability to make inferences) may be distinct from a general
language factor made up of vocabulary and grammar (Anthony et al., 2014; Language and
Reading Research Consortium, 2015). However, despite a wealth of research supporting the
unidimensionality of the construct of language in assessments, one study found that measures
of vocabulary and grammar considered separately were the best fit to the data, from
preschool through to age 10, although the two constructs were highly correlated (Lonigan &
Milburn, 2017). This study diverges from previous studies, which position vocabulary and
grammar as emerging constructs that are unidimensional to start with, but become
increasingly separable throughout childhood (as children age, measures of vocabulary and
grammar are increasingly distinctive). However, the evidence for an underlying general
language construct, particularly in the early years of development, indicate that although
language acquisition is a complex process, language ability has been said to be best described
as a singular construct when assessing language ability (Hulme et al., 2020). Together, this
evidence suggests that test scores, for example on measures of vocabulary, likely reflect test
scores on measures of grammar, and vice versa, as performance on such measures is likely
driven by the same underlying factor, and separate measures of vocabulary and grammar may
only be informative when used on older children (Tomblin & Zhang, 2006). Further,
interventions that target vocabulary likely also benefit grammatical skills (Lonigan &

Milburn, 2017). Thus, although the four components of language are cognitively separable



constructs, they are not necessarily separable from one another in language assessment, and
current measures of language ability may not adequately distinguish between these
components. Therefore, when measuring language ability, a single construct is acceptable in

terms of predictive ability, and in many contexts is as good as a multi-dimensional approach.

1.3. Vocabulary

Vocabulary development refers to the learning of new words, and involves the ability
to recognise and say the sounds that make up a word, learning what the word means, and how
to represent and generalise the word correctly (for example, the word dog can be used to refer
to different breeds of dog, but not other animals that look similar to dogs; Ambridge &
Lieven, 2011; Law, Charlton, Dockrell, et al., 2017). Although not the only component of
language development, vocabulary skill is thought to underlie oral language and the
development of reading comprehension, and children need a good understanding of words in
order to communicate effectively, both orally and in written language (Law, Charlton,
Dockrell, et al., 2017). Although the ability to successfully combine words (which requires
grammatical skill) is also important, vocabulary has been conceptualised as the “tree trunk”
when considering language development as a tree, and grammatical ability as the branches
(see Law, Charlton, & Asmussen, 2017); the emergence of grammar during a child’s second
year is highly contingent on vocabulary size (Bates & Goodman, 1997) and a minimum
vocabulary size is essential for children to begin to combine words. Once children can say
between 50-100 words (usually between the ages of 18 and 20 months), they begin to
combine words to make two-word phrases (Bates et al., 2003). As vocabulary size and depth
increases, children are able to form more word combinations as their grammatical
development begins (Buckley, 2003). Furthermore, vocabulary is important for the
development of literacy and numeracy (Lervag et al., 2018; Moll et al., 2015; Slusser et al.,
2019; Snowling & Hulme, 2020).

Receptive language, or comprehension, refers to what children understand, and
expressive language refers to the use of language (both verbal and non-verbal) to convey
one’s thoughts and ideas. Vocabulary development is typically measured by assessing either
receptive vocabulary (the number of words a child understands) or expressive vocabulary
(the number of words a child can say), for example, using assessment batteries that examine
how many words a child understands and/or says at a specific point in time, or through

parent-report measures of the number of words a child can understand or understand and



says, such as the MacArthur-Bates Communication Development Inventory (CDI; Alcock,
Meints, & Rowland, 2020; Fenson et al., 1994). Receptive vocabulary precedes expressive
vocabulary, and it is thought that children typically understand around 80-100 words when
they begin to say their first words (Fenson et al., 1994).

This thesis uses measures of receptive and expressive vocabulary as either the main
predictor or the outcome in a series of analyses. Historically, the modality of language deficit
has been considered to be important when diagnosing language impairment, with a clear
distinction between Expressive Language Disorder or Mixed Receptive-Expressive Language
Disorder being made in the DSM-IV-TR (American Psychiatric Association, 2000).
Although receptive and expressive vocabulary are clearly separable phenomena, they may
rely on the same underlying knowledge, to such an extent that only one needs to be measured
to gain an understanding of both: research does not support a distinction between separate
measures of receptive and expressive language, with findings instead indicating expressive
and receptive vocabulary and grammar may be unidimensional in measurement (Anthony et
al., 2014; Lonigan & Milburn, 2017; Tomblin & Zhang, 2006). Furthermore, the DSM-5 no
longer distinguishes between receptive and expressive dimensions of language for the
diagnosis of language impairment, and instead focusses on the persistent difficulties in
language across these modalities (American Psychiatric Association, 2013). Therefore, there
may be little distinction between measures of receptive and expressive language ability. In
addition, receptive vocabulary and expressive vocabulary has been found to be highly
correlated with each other, and early receptive vocabulary ability is predictive of later

expressive vocabulary (Chiat & Roy, 2008; Conway et al., 2017; Jordan & Coulter, 2017).

1.4. Individual differences in Language Development

Some children begin to understand their first words at around the age of 6 months,
with a key milestone in receptive vocabulary development being the ability to recognise their
name, followed gradually by the names of common household items and family members
(Bergelson & Swingley, 2012; Bortfeld et al., 2005). Expressive vocabulary develops later,
with some children producing their first words around their first birthday. On average, 12-
month-olds produce less than 10 words. Around 6 months later, most children experience a
vocabulary spurt and by their second birthday, they can produce around 300 words
(Asmussen et al., 2018; Fenson et al., 1994; Reznick & Goldfield, 1992). Vocabulary



continues to develop, and by the time children are aged around 6 years old, on average they
know approximately 10,000 words (Anglin et al., 1993; Diesendruck, 2008).

There are individual differences in the onset of children’s first words and the
subsequent rate at which children increase their vocabularies, in addition to individual
differences in other domains of language (such as grammar, phonology and pragmatics)
(Fenson et al., 1994; Kidd et al., 2018; Kidd & Donnelly, 2020). For example, norming data
from Wordbank (an open depository of CDI data from across the globe) indicate that 18-
month-old children in the 10" percentile of vocabulary produce around 10 words, whilst
those in the 90" percentile can produce just under 200 words. By the time children are aged 2
and a half years, there is a gap of around 400 words between these percentiles (Frank et al.,
2017). A population-based survey based on children in Surrey, England (SCALES), which
includes children with Developmental Language Disorder and a range of developmental
conditions known to affect language, such as Autism and Down’s Syndrome (Norbury et al.,
2016) has also found large individual differences in vocabulary among primary school
children in England, in both year 1 and year 3 (Norbury et al., 2017).

Individual differences have been found to be stable once children start school,
meaning individuals tend to maintain their position in the language distribution relative to
their peers, despite any individual gains in vocabulary, irrespective of biological and social
risk factors, sex, non-verbal ability, birth order, and regardless of levels of language skill
(Bornstein et al., 2014, 2016b, 2016a; Norbury et al., 2017). Individual differences are
thought to be less stable before children start school, and even in the later school years when
stability estimates are high, some variance in language is left unaccounted for, suggesting that
language skill is modifiable and may be particularly sensitive to intervention in the early
childhood years, when stability estimates are much smaller (Bornstein et al., 2014). For
some children, the stability of individual differences fluctuates throughout childhood: for
example, in a study of language trajectories between the ages of 4 and 11 in an Australian
sample, of children who started school with poor language skills, 4% experienced further
decreases in ability throughout childhood, and 2% experienced gains in ability, such that they
subsequently had language scores that fell in the typical range. However, for most children
(the remaining 94% of the sample), the relative position in the distribution regarding
language ability was established by the time they started school (McKean, Wraith, et al.,
2017). It is important to note that stability of individual differences in language skill does not
mean that children will not make personal gains in their own language ability, rather they will

maintain their position in the distribution of language skill, relative to their peers, and



individual differences displayed at one point in time will present in a similar way at a later
point in time (Bornstein et al., 2016b).

Several factors have been put forward to explain individual differences in language
ability. For example, in the early stages of development, girls are thought to acquire language
faster than boys (Fenson et al., 1994; Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991)
and being male was a predictor of poor vocabulary skills at the age of 4 (Reilly et al., 2010).
Birth order is also thought to be related to individual differences, with suggestions that
parents use more complex language (such as longer sentences) to their first born children
compared to later born children (Hoff-Ginsberg, 1998). However, differences in the speed of
language acquisition based on birth order only appear early in development (Fenson et al.,
1994). There is a heritable component of language ability, which may increase throughout
childhood and into adolescence ( Chow & Wong, 2021; Hayiou-Thomas et al., 2012). A
family history of language impairment, low birthweight and being from a non-English-
speaking background has also been linked to individual differences in language ability
(Reilly et al., 2010).

Children differ in the language learning environments they experience, with some
children being exposed to substantially more input than others (Hart & Risley, 1995a), as
well as a differing quality of linguistic environments, both of which are important for young
children’s language development (Golinkoff et al., 2019; Rowe, 2018). Because language is a
reciprocal interaction, individual differences in children’s disposition and language ability
may affect caregiver input, which in turn influences further individual differences in language
development: caregivers are thought to adapt their input based on the language level of their
child (Schwab & Lew-williams, 2016), and children who are more engaged and interested in
interactions with their parents may in turn receive higher quality input, for example during
shared book reading (Malin et al., 2014). The number of rare words a toddler hears is an
important aspect of high-quality language input, which depends on the context of
conversations. Rare words are those that occur infrequently in natural speech, with more rare
words in child directed speech representing a more diverse input. Daily routines may provide
limited opportunities for diverse language input. However, shared book reading is thought to
increase the amount of new rare words toddlers hear, providing decontextualised
opportunities to talk with them: in a simulation study, it was found that by adding 10
children’s picture books a month to the household, the total number of rare word tokens
heard would increase by 2%, and an additional 50 picture books a month would increase the

number of rare word tokens by 9% (Montag et al., 2018). However, this study was merely a



simulation study, and evidence for whether increases in shared book reading causally benefits
language development remains limited, with a recent randomised controlled trial of shared
interactive book reading interventions indicating limited impacts on children’s language
skills (Noble et al., 2020).

Children also experience different home learning environments, such as the
availability of books, educational toys, and exposure to linguistically enriching situations,
such as visits to the library, museums, or art galleries (Rodriguez & Tamis-LeMonda, 2011;
Roulstone et al., 2010; Tamis-LeMonda & Rodriguez, 2008). The quality of the home
learning environment has been linked to language ability. For example, children in the
Millennium Cohort Study who experienced a higher frequency of shared book reading with
their caregivers at the age of three had higher vocabulary scores at the age of 11 (Law, Rush,
King, Westrupp, & Reilly, 2017). There is also evidence to suggest that those with language
skills at the bottom of the distribution may benefit most from increased shared book reading
early in childhood (Law, Rush, et al., 2017). In a low income sample, a high-quality home
learning environment from 15 months to the age of five was found to have positive effects on
vocabulary and literacy skills at age 5, with those experiencing a consistently high quality
environment benefitting the most in terms of their age 5 language skills, compared to those
who had experienced less educationally supportive environments (Rodriguez & Tamis-
LeMonda, 2011). Early childhood education experiences are also linked to individual
differences, with high quality provision benefitting language development, particularly for
those at risk of language difficulties, for example as a result of receiving less parental input at
home (Becker, 2011; Schmerse, 2020; Vernon-Feagans & Bratsch-Hines, 2013). However
quality is usually inconsistent across different early years settings (Gambaro et al., 2015).
Importantly, the language learning environments that children experience differ as a function

of family socioeconomic circumstances (Pace et al., 2017) .

1.5. Socioeconomic inequalities in language ability

Socioeconomic status (SES) is a theoretical, multi-faceted construct that encapsulates
an individual’s access to economic and social resources (such as education, healthcare and
information), the position and prestige in social hierarchies resulting from access to such
resources that enable some groups to flourish at the cost of others, and the reproduction of
such prestige and position (APA, 2007). Differential access to resources creates

socioeconomic inequalities in society. There is a lack of consensus about what SES actually
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refers to, and this is reflected in the fact that there are many indicators used to determine
one’s SES (see Chapter 4), which are not necessarily highly correlated; for example, someone
may have a high SES in terms of their level of education, but a low SES in terms of their
household income. There are also many terms that are used in the literature to refer to the
concept, such as socioeconomic position, social class, or social stratification (Galobardes et
al., 2006a, 2006b, 2007). Throughout the analyses in this thesis, I adopt the term
socioeconomic circumstances (SECs), because children do not necessarily have their own
socioeconomic status, rather they experience a host of circumstances that reflect the
socioeconomic status of their parents or caregivers, the household and neighbourhood in
which they live (for example, educational qualifications, occupational status, household
income, wealth and relative neighbourhood deprivation, all of which are considered as
indicators of SEC in this thesis), and it is the effects that parental background in early
childhood have on language development and later outcomes that [ am interested in here.
The size of children’s vocabulary varies greatly by the time they start school (Rowe et
al., 2012) and a finding commonly reported in the literature is that children with parents of a
higher SEC tend to have a larger vocabulary in their early childhood years compared to their
lower SEC counterparts (Arriaga et al., 1998; Blanden & Machin, 2010; Clegg & Ginsborg,
2006; Dollaghan et al., 2000; Farkas & Beron, 2004; Hoff, 2003; Huttenlocher et al., 2010;
Rowe, 2012; Rowe & Goldin-Meadow, 2009). In an oft-cited study, Hart and Risley reported
a 32-million-word gap between lower and higher SEC backgrounds, suggesting that children
from lower SEC families had heard fewer words between 0 and 48 months. Further, by the
age of 3, children of high SEC parents produced more words than their lower SEC
counterparts (Hart & Risley, 1995a). In a sample of 48 children in the US, identified as high
or low SEC using a median split of scores on the Hollingshead Index (a composite measure
of SEC, derived from the educational attainment and occupational status of both
parents/caregivers; Hollingshead, 1975), high SEC children were reported to understand and
say more words than their lower SEC counterparts at both 18 and 24 months; for example, at
24 months, high SEC children knew approximately 450 words, whereas low SEC children
knew approximately 300 words (Fernald et al., 2013). Findings from this study suggest that
socioeconomic differences in vocabulary size emerge by the age of 18 months in the United
States (Fernald et al., 2013), and similar findings have been reported in the United Kingdom
(McGillion, Pine, Herbert & Matthews, 2017). There is also evidence for socioeconomic
disparities in language development before infants produce their first words. For example,

high SEC parents were found to use gestures to convey a greater variety of meanings to their
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14-month-old infants, compared to lower SEC parents, and these SEC differentials in parent
gesture use were reflected in the gesture use of the 14-month-old infants. At school entry,
there were SEC related differences in vocabulary, with higher SEC children having larger
vocabularies, and this relation was partly explained by patterns of early gesture use (Rowe &
Goldin-Meadow, 2009). Despite SEC differences in vocabulary, it is important to note that
there is also variability within SEC groups, as well as between SEC groups; not all SEC
children have small vocabularies, and not all high SEC children have large vocabularies
(Fernald et al., 2013; Hoff, 2013a; Law, Todd, Clark, Mroz, & Carr, 2013). Regardless of
this within-group heterogeneity, group differences in vocabulary as a function of SEC are
clear.

The language learning environment, including child directed speech, is important in
shaping children’s language development. Children from high SEC families, on average, hear
more words directed to them than children from lower SEC families, and children who are
exposed to more words early in development often go on to have larger vocabularies (Hart &
Risley, 1995; Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991; Rowe, 2012). Some have
argued that using child directed speech measures alone may lead to an underestimation of the
amount of speech children from low SEC families hear (Sperry et al., 2019b); indeed, a
recent meta-analysis concluded that whilst the quantity of child directed speech differed as a
function of SEC, the amount of overall language input (regardless of whether or not it was
directed towards the target child) did not differ across SEC groups (Dailey & Bergelson,
2021).

The quality of input appears to be important for language development above and
beyond the quantity of input, which also differs based on SEC (Hirsh-Pasek et al., 2015; Pan
et al., 2005; Schwab & Lew-williams, 2016). The use of a diverse vocabulary, a high
frequency of rare words, decontextualised language and fluent, reciprocal turn taking
between the caregiver and child are important markers of quality input (Hirsh-Pasek et al.,
2015; Rowe, 2012). Rowe (2012) measured both the quality and quantity of language input
when infants were aged 18, 30 and 42 months, and measured vocabulary when they were
aged 30, 42 and 50 months. Three domains of quality were measured: diversity (number of
different word types produced during interaction), sophistication (number of different rare
words), and narrative (explanation, pretend and narrative utterances). More advantaged
parents tended to produce a higher quantity of speech during the interaction, and an increased
amount of diverse word types and rare words, compared to less advantaged parents. Quality

of input was associated with child vocabulary skill a year later, over and above SEC and prior
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vocabulary ability (Rowe, 2012). Asking children questions during interactions, and
particularly wh-questions (who, what, where, when, why), may also be characteristic of a
high quality language learning environment, and are challenging for children compared to
simple yes-no questions (Rowe et al., 2017; Rowland et al., 2003). Reciprocal interactions
are also important, and SEC-related differences in activity in Broca’s area based on turn-
taking have been reported: those who had experienced a higher frequency of turn taking with
a caregiver, rather than just a greater quantity of input, had more activation when listening to
a story, and this was found to explain the relation between parent education and vocabulary
skill (Romeo et al., 2018). Differences in the quality of input children experience also exist
within SEC groups, as well as between those from high and low SEC backgrounds. For
example, Hirsh-Pasek et al, (2015) investigated the quality of the language environment in a
low income sample, and found individual differences in the quality of interactions.

Caregiver responsiveness is another important aspect of high-quality input.
Responsiveness is a facet of parenting that provides timely and developmentally appropriate
reactions, that are contingent on children’s behaviour, vocalisations or interests (Bornstein &
Tamis-LeMonda, 1989; Eshel et al., 2006). Instead of directing their child’s attention, a
responsive parent is tuned into and follows the interests of their child (Barnett et al., 2021).
Caregiver responsive behaviours predict language development (Hirsh-Pasek et al., 2015;
Levickis et al., 2018) and have been identified as a possible indicator to identify toddlers who
may benefit from parenting interventions (Barnett et al., 2021; Levickis et al., 2018). Further,
responsive behaviours may differ as a function of SEC: from their first year, children from
more deprived backgrounds hear less contingent talk (McGillion et al., 2017). Contingent talk
occurs when caregivers are tuned into what their baby is interested in or paying attention to,
and talks to them about it, and is a communication style known to facilitate word learning
(McGillion et al., 2017; Tamis-LeMonda, Bornstein, & Baumwell, 2001; Tomasello &
Farrar, 1986).

Difference or deficit?

The abilities of advantaged groups are often taken to be the norm, and deviations from
this are considered deficits (Akhtar & Jaswal, 2013; Callanan & Waxman, 2013). However,
the language skills of lower SEC children may simply be a difference from that of higher
SEC groups, rather than a deficit. An important question that arises from this difference-or-
deficit question is how much emphasis should be placed on interventions or treatments, rather

than accepting such differences as being of equal importance compared to the norm (Akhtar
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& Jaswal, 2013; Callanan & Waxman, 2013). Arguably, a difference should be considered a
deficit when it cascades into negative outcomes (Callanan & Waxman, 2013). For example,
Hoff has suggested a pragmatic approach whereby differences are considered deficits if they
lead to negative consequences, and the causes of the differences can be addressed with
interventions (Hoff, 2013). However, children from low SEC backgrounds are thought to
have unique verbal strengths and capabilities, for example in terms of their narrative skills,
compared to middle class children, yet these skills are not captured by the measures
frequently used in research, such as standardised tests of language ability (Heath, 1983; Hoff,
2013; Rogoff et al., 2017). This point has also been made regarding the diagnosis and
treatment of Developmental Language Disorder and Autism Spectrum Disorder among
different cultures (Norbury & Sparks, 2013): the demographic of speech and language
therapists in the UK are largely White, middle class, English-speaking females, and therapy
can present discrepancies with cultural norms for some groups seeking intervention. Further,
in Western countries, diagnosis of DLD largely depends on performance on standardised tests
of English, as compared to norms that are usually derived from samples in which lower SEC
groups are underrepresented, meaning such tests may not assess the skills of children from
different backgrounds or cultures (Hoff, 2013; Norbury & Sparks, 2013).

Some children from lower SEC backgrounds tend to underperform on standardised
tests measuring the skills that are important for success in education (such as phonological
awareness, decoding, vocabulary and grammar). Despite the unique linguistic abilities of
children from lower SEC backgrounds, this underperformance compared to their more
advantaged counterparts places them at an educational disadvantage, and therefore their
different language abilities constitute a deficit (Hoff, 2013). Hoff further argues that to
embrace the different language skills of lower SEC children as simply being different and
equally valid will not help close the achievement gap in schools, and ignores the possibility
that all children may have to navigate the same society once they leave school (Hoff, 2013).
Rather than the language skills of lower SEC groups being framed as a difference or a deficit,
the extent to which a difference constitutes a deficit depends on the extent of negative
outcomes that result. It is important to acknowledge this difference-deficit continuum when
discussing the differences in language ability across the socioeconomic spectrum. With this
information in hand, it will be possible to evaluate whether intervening to support early
vocabulary development is likely to benefit children in terms of their educational outcomes
and wellbeing. Before setting out the questions for the thesis, it is worth considering the

historical debates in the area in more detail.
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The difference-deficit debate has been longstanding in the literature, and an early
critical debate is that between Bernstein and Labov. Bernstein proposed the existence of two
codes of language use in speech, a restricted code and an elaborated code, which are
functions of social relationships (Bernstein, 1970, 1971). Restricted codes are context
specific and reliant on shared, common knowledge between speakers, removing the need for
explicit meanings, and are tied to a specific context or social relationship. Elaborated codes,
on the other hand, are context free and provide explicit meaning that is available to all
(universalistic meaning). Whilst middle class children are said to have access to both
elaborated and restricted codes, working class children only have access to restricted codes. It
is not that working class children have inferior vocabulary skills compared to their middle
class counterparts, rather they do not have access to the elaborated codes, which are common
in the education system, meaning those who do not have access to elaborated codes are
placed at an educational disadvantage as a result of a change in code from what they are used
to (Bernstein, 1970, 1971). Bernstein emphasised that there is no superior code, but the
importance and value of each code is determined by society, and while restricted codes do
not present as a deficit, they may place those who only have access to restricted codes (the
working class) at an educational disadvantage, since elaborated codes are characteristic of the
education system, which is therefore discrepant with the language styles they are familiar
with, despite normal language development (Bernstein, 1970).

Bernstein’s theory of restricted and elaborated codes has been heavily criticised by
Labov (Labov, 1969b), who argued that Bernstein was biased towards the middle class,
painting them as superior to the working class, who have been suggested to experience verbal
deprivation. Focussing on children from disadvantaged African-American communities in
New York, Labov suggested that their language was not in fact deficient, despite the high
rates of educational failure in these communities. Instead, Labov argued that the dialect of
these children was skilled, complex and imaginative, despite not garnering social esteem
(Labov, 1969b). Central to Labov’s criticism was that before enforcing the language of
middle-class children on lower class children from disadvantaged African-American
communities, which seems to provide advantages in terms of education, the functional
importance of such language should be separated from the features which are merely stylistic,
and not important for success. In doing so, Labov suggested that the language use of the
middle class is actually verbose, unclear and imprecise, and working-class children are more
efficient users of language, avoiding the use of irrelevant detail in their speech, often

suggesting complex arguments. However, because their use of English is non-standard,
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which is not typical of formal situations such as education and are largely unknown to the
middle class, they are placed at a disadvantage (Labov, 1969b).

Labov also argues that the methods used to assess language and ability of children
immediately favour the middle class child and highlighted the fact that the same question
posed to children from different backgrounds is likely interpreted differently, and will elicit
different answers from the working and middle class (Labov, 1969b). However, since the
dialect of working-class children is not the norm in formal situations such as school and the
labour market, these children are at a disadvantage; rather than having deficient speech
Labov claimed that working class African-American children underperform at school as a
result of how schools respond to their speech, and a lack of opportunity for them to
demonstrate their skilled language use. For example, teachers may mark lower class children
(Labov specifically discusses children from working class African-American communities)
as having poor reading skills as a result of a difference in pronunciation of words compared
to standard English, despite reading the text and conveying the correct meaning (Labov,
1969a). Further, Labov suggested that all speakers engage in non-standard English,
particularly in casual situations, and those who use such speech most in their casual speech
are also the ones who are quickest to punish its presence in the classroom (Labov, 1969a).
The ignorance towards non-standard English, Labov claimed, is why these children
underperform at school.

In addition to the debate between Bernstein and Labov, a sociologist around the same
time, Pierre Bourdieu, suggested the existence of a legitimate language, a type of language
which lies at the top of the social hierarchy, resulting from social processes. He claimed
language is not only a means of communicating, but also a mechanism of power, and the
language one uses indicates their position in the social hierarchy (Bourdieu, 2000). He
claimed there is a linguistic habitus (referring to a societal tendency to say certain things,
competence, and the ability to use such competence in socially appropriate situations) and a
linguistic market, which ultimately dictates what is or is not appropriate to say in different
situations (Jenkins, 2006). The legitimate language, although not necessarily the type of
language that is most common or dominant in society, is what is expected in formal situations
such as school and the labour market, and is the norm against which all speakers of language
are judged (Bourdieu, 2000). The legitimate language is used to teach and examine children’s
capabilities throughout the education system, and if, as a result of one’s social background,
children do not use the legitimate language, they are unable to progress through the education

system.
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Bourdieu emphasised the role of the education system in reproducing legitimate
languages, since social judgements of the language one is using is often translated into
educational judgements about one’s ability, which enables the legitimate language to be
maintained (Jenkins, 2006). Bourdieu argued that it is not necessarily about whether one’s
language is restricted or verbose. Rather it is about language use that results from the
legitimate language of a given society, that is reflective of that culture as a whole, and
importantly, valued in the education system (Bourdieu, 2000). The issues raised in these
debates have implications for this thesis, and specifically for consideration of the extent to
which individual differences in vocabulary predict educational attainment and mental health.
For example, if early vocabulary is important for educational attainment, with those from
higher SEC backgrounds feeling the most benefit, then it is possible that the dialect they

possess is important in the education system.

1.6. Overview of thesis

The overall goals of this thesis are to revisit socioeconomic inequalities in child
language ability and to investigate any subsequent effects of such differences on two
important positive outcomes in adolescence: mental health and educational attainment. This
will provide insight into whether intervening to support early vocabulary development is
likely to benefit children in terms of their educational outcomes and wellbeing.

The aim of this chapter was to provide general background information pertaining to
language and the presence of individual differences present during its development,
providing the necessary context for the work presented in this thesis. I have discussed the
separability of 1) language skill as a measurable construct, and 2) expressive and receptive
language in measurement, since I focus solely on vocabulary skill, (both receptive and
expressive) throughout the analyses in this thesis. The literature reviewed in this chapter
allows us to be confident that our exclusive use of vocabulary measures offers a good proxy
for broader language ability. While this chapter provides general context for this thesis, each
empirical chapter (Chapters Three to Five) reviews chapter-specific literature, identifying
important gaps in our knowledge of the relation between language ability and positive
outcomes in adolescence, and in our understanding of socioeconomic inequalities in language
ability.

This thesis focuses on outcomes in adolescence, since adolescence is seen as an

important developmental period, with these adolescent outcomes having lifelong
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consequences for adulthood functioning and outcomes (Viner et al., 2015). For example,
adolescence is a critical period for susceptibility to internalising mental ill health
(experiences of anxiety and depression; McLaughlin & King, 2016), experiences of which
predict social exclusion, stigma, poor educational attainment, risky behaviours and poor
physical health (Clayborne et al., 2019), and often persist into adulthood (Fergusson et al.,
2005). For these reasons, one of the adolescent outcomes I focus on in this thesis is
internalising symptoms in adolescence. The second outcome of interest is educational
attainment at the end of secondary school, specifically performance in public examinations.
Success at this stage of education is seen as the gateway to post-16 success, whether this be
further education, an apprenticeship, or entry to the workforce (The Children’s Comissioner,
2019; The Sutton Trust, 2019).

When investigating the relation between vocabulary and these two outcomes, I focus
on age 5 vocabulary skill. This is because vocabulary ability relative to peers is likely to be
established by this point, yet is still more amenable to change than at later ages (Bornstein et
al., 2016b). Investigating the role of children’s vocabulary skills at school entry will provide
insight into whether parenting interventions in the first 5 years of life will provide long-term
benefits in adolescence. Although research suggests socioeconomic differences in language
ability are evident from as early as 18 months (McGillion et al., 2017), it can be difficult to
identify those who are at risk of experiencing persistent difficulties at this early stage of
development. This is due to the lower stability of language skills in the pre-school years
(Bornstein et al., 2014): many children who are slow to talk resolve their language delays
naturally without any intervention, and some children appear to have good language skills at
first, and then begin to fall behind their peers at a later stage (Law, Charlton, Dockrell, et al.,
2017).

It is hoped that this thesis will offer insight into the value of early language
interventions for improving wider functioning. To be effective, particularly in the long term,
language interventions need to be ambitious, which is both expensive and time-consuming
for researchers and families alike. To justify large amounts of spending and intensity of effort
in developing and implementing effective interventions, we need to be sure that such efforts
have the intended effects on child outcomes beyond improved language ability, and do not
unintentionally widen socioeconomic inequalities. Language interventions may be more
effective for some groups than others, and it is likely that these will need to be tailored
specifically for different groups. For example, parenting interventions that seek to narrow

socioeconomic inequalities in language need to be relevant to lower SEC groups to allow
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these individuals to engage with the intervention, particularly beyond the study period.
Investigating the effect of vocabulary on outcomes in different socioeconomic groups will
enable understanding of the relevance and effectiveness of parenting interventions for
different groups. To avoid any unintended negative consequences of parenting interventions,
a better understanding of socioeconomic inequalities in language ability is necessary, in
addition to an investigation of any cascading effects early inequalities in language ability may

have on later outcomes. This forms the basis for the goals of the thesis.

1.7. Structure of thesis

The protocols for each study were pre-registered and accompanying analysis plans
and R code can be found on the Open Science Framework (OSF) or GitHub. Two large,
longitudinal birth cohort studies are used throughout this thesis: The 1970 British Cohort
Study (BCS1970) and The Millennium Cohort Study (MCS2001) (see Chapter 2). This thesis

is structured in the following way:

Chapter 2: In this chapter, an overview of birth cohort studies is reported, and the two
cohorts used throughout this thesis are described in detail. The sampling methods, number of
cohort members at each sweep of each cohort in turn, and for the MCS2001, details on the
sample design and weighting of the cohort are covered. This overview of the cohorts is
followed by descriptions of the key variables used throughout the analyses in this thesis.

Finally, the concept of missing data and multiple imputation are introduced.

Chapter 3: Chapter 3 describes the first empirical study and focusses on the
adolescent outcome of internalising mental health. I investigated the relation between age 5
vocabulary and parent and self-reported internalising mental health in adolescence. To date,
the majority of research on this relation has utilised parent-reported measures of internalising
symptoms, despite low correlations between parent and self-report (Rescorla et al., 2013) and
the recognition of child self-report as the recommended measure (The Children’s Society,
2019). Comparing the relation based on reporter is important, as a different pattern as a
function of reporter would have implications for the value of improving language ability to
subsequently improve wellbeing. I also investigate whether the relation has changed over

historical time, by comparing the BCS1970 and the MCS2001 cohorts.
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Chapter 4: In Chapter 4, I revisit socioeconomic inequalities in vocabulary, with three
main aims. These were: 1) to explore the explanatory value of different measures of SEC,
including a composite measure, 2) to examine how this relationship changes with
developmental time, and 3) to investigate whether this relationship has changed over
historical time. MCS2001 data is analysed to explore the first two research questions, and I
addressed research question 3 with a cross-cohort comparison of the BCS1970 and

MCS2001.

Chapter 5: In the final empirical chapter, I study the role of age 5 vocabulary in
predicting educational attainment at the end of secondary school, after adjusting for SEC and
caregiver vocabulary factors. I also investigate the moderating role of SEC in the relation
between age 5 vocabulary and educational attainment. This will tell us whether all children
experience the benefits (if any) of having a strong vocabulary on their educational attainment,
or is this benefit felt more strongly by some than others? This will have important
implications for the value of intervening early to improve vocabulary skills to benefit
educational attainment: will some groups benefit more than others? This chapter analyses

data from the MCS2001 cohort only.

Chapter 6: Chapter 6 provides a general discussion. It discusses the key findings of
the thesis in relation to one another, identifying three key themes. These are: 1) the impact of
vocabulary on positive adolescent outcomes (Chapters 3 and 5); 2) changes in British society
over recent decades, as suggested by cross-cohort comparisons (Chapters 3 and 4); and 3) the
importance of vocabulary (and language skill more broadly) for social mobility (Chapters 4
and 5). Future directions and reflections of the research process, datasets and measures used
are also discussed. The thesis concludes with a summary of each empirical chapter and the
overall implications of our findings. Key findings show that whilst early language
interventions are well placed to improve educational attainment to an extent, where
associations between early language and adolescent mental health exist, they are negligible,
making it unlikely that these interventions will have the desired effects when considering

mental health in adolescence.

Each empirical chapter is accompanied by extensive sensitivity checks, which can be

found in Appendices 1, 2 and 3. This was to assess the robustness of our findings against
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different ways of dealing with missing data (i.e., complete case analyses instead of multiple

imputation) and different ways of conceptualising key variables.
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Chapter 2 : Data

This thesis consists of a series of secondary data analyses of two large, nationally
representative British birth cohort studies: 1) The 1970 British Cohort Study (BCS1970), and
2) The Millennium Cohort Study (MCS2001). Birth cohort studies are a type of longitudinal
cohort study, which track groups of people who were born within a specific period.
Secondary data analysis of birth cohort studies, as demonstrated in this thesis, provide the
opportunity to investigate the effect of early life experiences (such as SEC and vocabulary
ability) on later life outcomes (such as mental health and educational attainment). Birth
cohort studies are rich sources of data containing information about a wide variety of topics
for large, nationally representative samples, which allow researchers to adjust for a wide
range of potential confounding variables in analyses. There are multiple birth cohorts in the

United Kingdom (see https://cls.ucl.ac.uk). The comparison of birth cohorts (cross-cohort

comparison) allows us to investigate how relations may have changed over time, against a
backdrop of economic and societal changes. Chapters 3 and 4 include a cross-cohort
comparison between the BCS1970 and the MCS2001 to establish whether experiences
between these two cohorts differ. Chapter 5 does not include a cross-cohort element for
several reasons, primarily that the quality of educational attainment data available in the older
BCS1970 cohort does not afford a detailed analysis in the way that the MCS2001 data does.
This will be expanded on in Chapter 5.

The remainder of this chapter introduces the two birth cohort studies used, detailing
the sampling methods, number of cohort members at each sweep of each cohort in turn, and
for the MCS2001, details on the sample design and weighting of the cohort. This overview of
the cohorts is followed by descriptions of the key variables used throughout the analyses in

this thesis. Finally, missing data and multiple imputation are introduced.

2.1. 1970 British Cohort Study (BCS1970)

The BCS1970 began as the British Births Survey in 1970. To date, data has been
collected at the birth of the cohort member, throughout childhood, adolescence, and into
adulthood, with the most recent follow up taking place when cohort members were aged 51.

This thesis focuses on data collected during the birth, age 5, 10, 16 and 34 follow up sweeps.
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2.1.1. Sample

The BCS1970 sample includes all babies born with a gestation period >24 weeks,
from 00:01 on 5™ April 1970 to 24:00 on 11" April 1970 in England, Scotland, Wales, and
Northern Ireland (this was not restricted to babies born in the NHS; Institute of Child Health,
1970). Data from 16,568 babies from England, Scotland, and Wales and 628 babies from
Northern Ireland were collected during the birth sweep, resulting in a sample of 17,196
babies (16,815 singletons, 189 pairs of twins and 1 set of triplets). Cohort members from
Northern Ireland were dropped after the initial birth sweep, and the sample was supplemented
with children who were born abroad in the eligible week and had subsequently moved to
Great Britain; there were an additional 79 new cohort members at age 5, 294 at age 10 and 65

at age 16 (CLS website: https://cls.ucl.ac.uk/cls-studies/1970-british-cohort-study/).

Data was collected during the age 5 follow up with the aim of reviewing and
evaluating cohort members' experiences of pre-school health, care and education services in
Britain, with a focus on physical and educational development (Institute of Child Health,
1975). Cohort members who were still alive and in Britain were tracked with NHS numbers,
and health visitors invited families to participate. 16,284 children were identified as eligible
for the 5 year follow up, and of this target sample, 13,135 were successfully tracked and
interviewed around their 5 birthday (but not before). However, this procedure hinged on the
data collected in the British Births Survey (i.e., the birth sweep) and therefore children who
had entered Britain after the birth sweep could not be tracked, and are underrepresented in the
age 5 sample (Institute of Child Health, 1975).

The age 10 follow up sweep had a focus on the physical and social development of
cohort members, with the aim of investigating cohort members' health, care and education,
and their social and family environments, in mid-childhood (Butler et al., 1981). The tracking
of cohort members at age 10 was mainly performed via school registrations, and each school
was asked for the name, address and birthday of each child born in the study recruitment
week (5%-11" April 1970), meaning those who had since moved to the UK were also invited
to participate (Butler et al., 1981). Data were collected from 14, 875 cohort members (out of
a possible 16500) between 1980 and 1981, when they were aged 10-11.

The age 16 follow up was initially known as Youthscan and had the aim of
investigating cohort member’s health, care and education, and their social and family
environments, in adolescence, given the critical developmental importance of this stage. In

addition to the developmental changes faced by adolescents, for example in terms of
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relationships, education and employment, BCS1970 cohort members went through
adolescence during a period of economic change, with the rise of technology reducing the
need to employ young people, leaving either government schemes or unemployment as the
alternatives to work for those leaving education (Goodman & Butler, 1986). Data collection
was originally planned to take place before cohort members turned 16, in ample time before
they reached the statutory school leaving age. However, due to a teachers' strike in 1986, this
was delayed and subsequently resulted in many questionnaires and tests being changed to
self-completion. Similar tracking methods to those used in the 10 year follow up were
employed, using Local Educational Authority and Regional Council (Scotland) secondary
school registers. Other methods were also employed however, due to the number of children
who had already left school before the follow up data collection began, such as through
Family Practitioner Committees and Scottish Health Boards. 16,500 cohort members were
found to be eligible for the age 16 follow up. Of these, 11,622 were productive.

The final relevant sweep for this thesis is the age 34 follow up. Data from this sweep
was used in Chapter 3, in the form of a supplementary analysis. The age 34 sweep took place
between February 2004 and June 2005, when cohort members were aged 34-35. By the time
of the age 34 follow up, tracking of cohort members was achieved through address
information obtained from a range of repositories, such as phone number databases, postcode
databases, electoral registers, NHS records, and through sending an annual birthday card to
cohort members (Dodgeon et al., 2006). A total of 13,107 cohort members took part in this

follow up.

2.1.2. Survey Content
In the British Births Survey (now known as the birth sweep of the BCS1970), data

was collected about the birth of the cohort member and social circumstances of the cohort
member’s family by means of questionnaires completed by the midwife at the birth, in
addition to information taken from clinical records (Elliott & Shepherd, 2006). Information
collected included that concerning smoking during pregnancy, the pregnancy and delivery,
sex and physical measurements of the baby, antenatal care, parental occupational status,
marital status and childcare (see Elliott and Shepherd, 2006 for a comprehensive list).
During the age 5 follow up wave of data collection, data were collected by means of
maternal self-completion questionnaires (to reduce interviewer bias), an interview conducted
by health visitors in the cohort member’s home, a test booklet for cohort members (overseen

by health visitors) and information from health records. These were collected over a 6-month
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period in 1975 (Institute of Child Health, 1975). Information about the family’s social
background (such as parental educational attainment), maternal mental health, child’s
behaviour, cognitive ability and vocabulary ability were collected during this sweep (see
Elliott and Shepherd, 2006, for a comprehensive list).

Data collection during the age 10 follow up included self-completion questionnaires
(mother, cohort member, teacher), interviews (parents), a medical examination form
(completed by community medical officer and the school nurse and including information
from medical records) and educational assessments (Butler et al., 1981). Information about
family socioeconomic background (such as parental education, occupation and
accommodation types), child behaviour, academic ability, attitudes towards school, self-
esteem, vocabulary and reading, as well as information about the use of health services,
hospital admissions, disability and maternal health were collected during this sweep (see
Elliott and Shepherd, 2006, for a comprehensive list).

In the age 16 follow up, data collection methods were comprised of 18 separate
instruments, including self-completion questionnaires (cohort members, parents, and
teachers), interviews (parents), assessments, diaries (such as dietary, leisure and activity
diaries) and a medical examination form (Goodman & Butler, 1986). Information about
cohort member and family health, chronic illnesses, exercise, self-esteem, diet, social
experiences, family socioeconomic background, household composition, school performance,
vocabulary ability, occupational interests and mental health were collected (see Elliott and
Shepherd, 2006, for a comprehensive list).

In the adulthood sweeps of the BCS1970, data collection was obtained predominantly
from the cohort members themselves, and in the age 34 sweep, data collection methods were
mainly interview and self-completion questionnaires and assessments. The main interview
comprised of a Computer Assisted Personal Interview (CAPI) and a Computer Assisted self-
completion Interview (CASI), and lasted for approximately 50 minutes (Dodgeon et al,
2006). The CAPI covered topics such as household composition, relationships, education,
employment, income, diet, exercise, and height and weight, whilst the CASI covered topics
such as voting behaviour, attitudes, alcohol consumption, mental health and wellbeing and
experiences of crime. Finally, the adult assessment was used to obtain data on literacy and
numeracy skills and symptoms associated with dyslexia, and lasted for around 40 minutes

(Dodgeon et al, 2006).
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2.2. The Millennium Cohort Study (MCS2001)

The second longitudinal birth cohort used in this thesis is the Millennium Cohort
Study (MCS2001), which follows 19,244 young people born across England, Scotland,
Wales and Northern Ireland in 2000-02 (Connelly & Platt, 2014). The cohort began as a
multidisciplinary study at the turn of the millennium, after a gap of 30 years since the last
national birth cohort (the BCS1970). It reflected the interest in the early years, child
inequalities and wellbeing of the New Labour government, elected in 1997 (Joshi &
Fitzsimons, 2016). The original aims of the MCS2001 included comparison with the older
birth cohorts, such as the BCS1970, to investigate how changes in social contexts may have
influenced outcomes, the recruitment of cohort members from across the UK, with big
enough samples for analyses within each UK country, and providing the opportunity to
investigate the effects of early family circumstances, by collecting information from both
parents, on child development and outcomes, initially throughout childhood and into
adolescence, and later through adulthood (Centre for Longitudinal Studies, 2020; Joshi &
Fitzsimons, 2016). The MCS2001 has rich information about family socioeconomic
circumstances, such as parental education, occupational status, income, and wealth, as well as
neighbourhood deprivation statistics. The MCS2001 also measured vocabulary from early
childhood through to adolescence, as well as mental health, and later, cohort member
educational attainment. The MCS2001 is therefore a valuable data source for the aims of this
thesis, which include investigating the effects of vocabulary on outcomes, and how this has

changed over recent decades.

2.2.1. Study design

For this cohort, a stratified clustered sample design was used, which specifically over-
recruited subgroups of the population (ethnic minorities, those living in disadvantaged areas,
and the smaller UK countries). Electoral wards were used to stratify the population. In
England, there were three strata — 1) an ethnic minority stratum (children living in electoral
wards where at least 30% of the population were either Black or Asian as reported in the
1991 census); 2) a disadvantaged stratum (those who were not in the ethnic minority stratum
but who were in the poorest 25% of electoral wards in terms of the Child Poverty Index —
the proportion of children younger than 16 years of age in any given electoral ward living in
families that were receiving at least one of income support, jobseekers allowance, family

credit or disability working allowance in 1998); and 3) an advantaged stratum (those who
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were living in electoral wards other than those who were not in the ethnic minority or
disadvantaged stratums). The ethnic minority stratum was not included in the stratification of
Wales, Scotland and Northern Ireland, due to the small proportions of ethnic minority groups
in these countries. Thus, stratification for the devolved nations was into either the
disadvantaged or advantaged stratum (Plewis, 2007b). The sample was geographically
clustered due to the use of electoral wards for stratification.

A total of 398 wards were selected across the UK: 200 of these were in England, 73
were in Wales, 62 were in Scotland and 63 were in Northern Ireland. Once the wards were
selected, the sample was selected within each stratum in each country separately. In England
and Scotland, ordering by region and subsequently by ward size within each region (in
descending order) was applied to the populations; in Wales and Northern Ireland, this was
done solely based on size of the wards in descending order. Systematic sampling using a
sampling interval was used to select which wards would be included in the sample. The
sampling interval was determined by the ratio of the number of wards in the populations for
each country to the number of wards required in the samples for each country. Sample
selection had a random initial point, and a fixed periodic interval (the sampling interval) at
which subsequent wards were selected (Plewis, 2007b). The sample size of cohort members
was not fixed in advance, and once wards had been selected, a list of all children turning 9
months within the MCS2001 eligible period was provided in the Analytical Services
Directorate Information Centre’s Child Benefit register, from what was then known as the
Department of Social Security (now the Department for Work and Pensions). Eligible
families were contacted by the Department of Social Security and were recruited on an opt-
out basis (Centre for Longitudinal Studies, 2020; Plewis, 2007b). Families who had recently
experienced child bereavement or whose children had been taken into care, families who
were under benefit fraud investigation, or who had already taken part in the DWP Families
and Children Survey were not contacted. Health visitors were enlisted to find families who

may have been missed by Child Benefit records (Centre for Longitudinal Studies, 2020).

2.2.2. Sample

The MCS2001 sample includes all children born 1% September 2000-3 1% August 2001
(in England and Wales) and between 24" November 2000 and 11" January 2002 (for
Scotland and Northern Ireland), alive and living in the UK when aged 9 months, and eligible

to receive Child Benefits, who remain living in the UK at the time of sampling for each
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subsequent follow up sweep (Plewis, 2007b). Government child benefit records were used to
identify eligible children. This is a benefit with wide eligibility. However, families with
temporary or uncertain residence status, such as asylum seekers, are ineligible (Connelly &
Platt, 2014; Plewis, 2007b). Children who had died, emigrated from the UK or who were not
established as a UK resident before they were aged 9 months were excluded from the sample
population.

The first survey of the MCS2001, conducted in 2001-02, had a total sample of 18,552
families, with 18,818 cohort members (246 twins, 10 triplets and 6 families with two
singletons who were eligible to participate), 75% of who were aged 9 months when
interviewed — 2.9% were aged 8 months; 19% were 10 months and 2.6% were aged 11-12
months (Plewis, 2007b). This was 82% of all those eligible to participate. Response rates
were higher among the advantaged stratum compared to the disadvantaged stratum (and
ethnic stratum in England) for all of the countries (Plewis, 2007b).

In the second sweep, which was conducted in 2003-04, 1,389 New Families, who
were eligible and living in sample wards but were not included in the first survey, were
contacted in England; of these, 692 contributed. Prior to the second sweep fieldwork,
interviewers contacted cohort families from the first sweep. Each parent was sent a letter to
remind them about the survey and to inform them that an interviewer would be visiting in the
following days. When interviewers visited the address, they asked if the cohort member still
lived at the address. In cases where the cohort family were no longer residing at the last
known address, interviewers attempted to find out the new address. In cases where these
attempts were successful and the new address was local, the interviewer carried out the same
steps as for the first address. If the address was not local, the cohort family was assigned a
new interviewer. Full details of this procedure can be found in the Technical Report for the
second sweep (Chaplin-Gray et al., 2010). The achieved sample at the second sweep, when
cohort members were aged ~3 years old, was 15,590 families (78%), with 15,808 cohort
members.

At each subsequent follow up sweep, families received a letter and leaflet providing
information about the upcoming survey, prior to interviewers contacting them. Interviewers
were required to make first contact with families either over the phone or by visiting the last
known address. These details were provided on Sample Information Sheets by CLS (Burston
et al., 2017; Centre for Longitudinal Studies & Ipsos, 2019; Chaplin Gray et al., 2009; Gallop
et al., 2013). Families who were considered hard to reach, for example those who did not

respond to the previous sweep, were prioritised for face-to-face contact. Interviewers were
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required to make a minimum of 5 phone calls to each provided contact number and a
minimum of 8 face to face visit attempts, before recording the family as being unable to
contact. Where cohort families were no longer living at the last known address, interviewers
attempted to trace the new address in a multitude of ways. These included: 1) speaking to the
new people living in the last known address and neighbours to see if they had any
information about family or friends who would know where the cohort family had moved to;
2) contacting nominated stable contacts (these were usually a close relative of one of the
parents); and 3) contacting the school the cohort member was attending in the previous
sweep. In cases where these attempts were successful, but the contact was unwilling to
provide the contact details of the cohort family, they were given a letter containing
information about the upcoming sweep and were asked to pass this on to the cohort family. If
the new address was local to interviewers, they proceeded with making contact, otherwise the
family was allocated a new interviewer (Burston et al., 2017; Centre for Longitudinal Studies
& Ipsos, 2019; Chaplin Gray et al., 2009; Gallop et al., 2013).

15,246 families (79.2%) took part in the third sweep, which took place in 2005-06
when cohort members were roughly aged 5 years old, resulting in 15,459 cohort members.
Sweep 4 took place in 2007-08, when cohort members were aged around 7 years old. 13,857
families (72%) took part, yielding 14,043 cohort members. When cohort children were aged
around 11 years old, the fifth survey sweep took place, with 13,287 families (69.1%) and
13,469 cohort members. For sweeps 3-5, 19,244 families were eligible to take part. However,
at each stage, some cases were not issued onto the field, due to ineligibility resulting from
death, emigration, permanent refusal or sensitive family situations (n = 718 at sweep 3; n =
2,213 at sweep 4 and n = 2,581 at sweep 5) (Centre for Longitudinal Studies, 2020). When
cohort members were aged 14, they took part in the sixth sweep of the survey. There were
19,243 families eligible to take part in this sweep, however 3828 families were not issued due
to death, emigration, permanent refusal to take part or sensitive family situations. 15,415
cases were issued and of these, 11,726 families (60.9%) took part, resulting in 11,872 cohort
members (Fitzsimons et al., 2017). The most recent sweep of data collection (sweep 7) took
place when cohort members were aged 17 years old in 2018-19. Like the 6™ sweep, 19,243
families were eligible to take part; of these, 4,747 families were not issued into the field,
resulting in a total issued sample of 14,496 families. Of these, 10,625 (73.6%) families

responded, resulting in 10,757 cohort members.
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2.2.3. Survey Content

Throughout the MCS2001 sweeps, both parents were interviewed as either the main
respondent or the partner respondent. These interviews were either “Main Interview”,
“Partner Interview”, or “Partner Proxy Interview”. Household members were allocated to
either the main or partner respondent by the CAPI, based on both their relationship with the
cohort member and their relationship with the remaining household members. Natural, step,
foster and adoptive parents, and partners (including same sex partners) of parents were
eligible. In cases where no parents were present in the household, the cohort member’s main
career and their partner were interviewed. In the first sweep of data collection, if the natural
mother was present in the household then she was prioritised for interview; in a minority of
cases, the natural mother completed the partner interview as a result of language barriers
(Hansen, 2012). Where possible, the main respondent at sweep 1 was also the main
respondent at sweep 2. However, in cases where the original main respondent was no longer
in the household, but a biological parent was present, this parent would be the main
respondent. If no biological parents were present, the main career was selected for the main
respondent interview. In subsequent sweeps, the main respondent would be selected as the
natural mother, the natural father if she was no longer present, the main informant at the
preceding sweep, or the cohort member’s main carer would be selected as the main
respondent, in that order (Hansen, 2012). In the first sweep, 18,524 out of the total 18,815
families had the natural mother as the main respondent. 28 main respondents were the natural
fathers (18 were single fathers). 99.6% of partner respondents in the first sweep were the
natural fathers (Hansen, 2012).

Data collection methods throughout the MCS2001 included interviews, self-
completion questionnaires, cognitive assessments, and interviewer observations. Computer
assisted personal interviewing (CAPI) and computer assisted self-interviewing (CASI)
instruments were used at each sweep. In the first sweep, when cohort members were around 9
months old, the main and partner respondents were interviewed and completed
questionnaires. Information about the pregnancy, labour and delivery of the cohort member,
the cohort member’s health, development and behaviour, childcare, parental health and
mental health, previous relationships and pregnancies, and SEC was collected. From the
second sweep, and in each subsequent sweep, data about cohort member’s height and weight
were collected, and cohort members completed cognitive assessments. Further, information

about any changes in SEC was collected at each sweep. When cohort members were aged 3
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and 5, information about their temperament, health and behaviour was obtained in the parent
interviews, in addition to any information about previous pregnancies and the home
environment (Centre for Longitudinal Studies, 2020). Cohort member’s vocabulary was also
measured. A full overview of topics is provided in the User Guide (Centre for Longitudinal
Studies, 2020).

In the age 11 sweep, parents were asked questions pertaining to their wealth (see
2.3.2.4), their relationship with the cohort member and parenting activities, and cohort
members were asked about activities they did outside of school, the transition to secondary
school and school experiences. A measure of vocabulary was also collected. In the sixth
sweep of data collection, when cohort members were aged 14, parents completed a cognitive
assessment, measuring their vocabulary, and data about cohort member’s mental health, both
in the form of self-report and parent-report were collected. Cohort members were also asked
about their relationships, risky behaviours they engaged in, and other experiences such as
bullying. Cohort member vocabulary was also measured (Fitzsimons et al., 2017). In the most
recent sweep of data collection, when cohort members were aged 17, they provided self-
reported qualifications data about qualifications they had achieved to date (for example,
GCSEs, and qualifications they were currently studying for, such as A-levels). Cohort
members were also asked about their relationships with their family, peer relationships, risky
behaviours and any employment experiences (Fitzsimons, Haselden, et al., 2020). A full
overview of topics of interest at each sweep of data collection can be found in the respective

sweep’s user guides.

2.2.4. Weighting in the MCS2001

Due to the disproportionate stratified clustered design of the MCS2001, whereby
those from areas with high proportions of ethnic minorities, disadvantage and those from the
smaller UK countries are overrepresented, the MCS2001 sample is not self-weighting, and
individuals from the different sampled wards have unequal probabilities of being selected.
For example, children born into families who are in areas with high rates of disadvantage are
more likely to be selected into the sample than those living in advantaged areas (Plewis,
2007b). Furthermore, the clustered design within neighbourhoods means that observations
are not independent. Sample design weights are needed to adjust for this stratified clustered

design and to reduce sampling error, when obtaining estimates such as the mean, variance
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and proportions, otherwise standard errors could be underestimated and subsequent
significance tests invalid (Centre for Longitudinal Studies, 2020; Plewis, 2007b).

All longitudinal studies are susceptible to attrition between sweeps of data collection
(detailed in section 2.4). Adjustment with non-response weights can account for any biases
caused by unit non-response. In the MCS2001 cohort, the predictors of non-response between
each sweep were used to produce these non-response weights, which can be combined with
the sample weight to provide an overall weight for each sweep of data collection (Plewis,
2007b). At each respective sweep, the non-response weight is the inverse probability of
response, predicted by a logistic regression model predicting response, using predictors from
previous sweeps to predict response at the current sweep (Centre for Longitudinal Studies,

2020).

2.3. Variables of interest

This section provides details of the vocabulary and SEC measures used throughout
this thesis. Vocabulary measures are considered as outcome variables in Chapter 4, and
different measures of SEC are considered as predictors of vocabulary throughout childhood
and into adolescence. Age 5 vocabulary is used in Chapters 3 and 5 as the main predictor of
adolescent outcomes. Details about outcome variables (adolescent internalising symptoms
and educational attainment at the end of secondary school) and potential confounding
variables used in each analysis can be found in the respective empirical chapter. Because
measures of SEC and vocabulary are used consistently throughout the thesis, they deserve

detailed description, thus they are covered in detail in this section.

2.3.1. Vocabulary

This thesis uses a series of verbal cognitive assessments as an indication of
vocabulary ability, that were administered to cohort members throughout childhood and into
adolescence. In the BCS1970, tests at ages 5, 10 and 16 are utilised, and in the MCS2001,
tests at ages 3, 5, 11 and 14 are utilised. Although not all tests directly measure vocabulary
(for example, the Verbal Similarities test (see 2.3.1.2) is primarily a measure of verbal
reasoning and knowledge), they are a measure of vocabulary knowledge to an extent, and so
will be referred to generically as vocabulary skills throughout this thesis for simplicity. It

must be noted that whilst all tests considered in this thesis measure vocabulary knowledge to
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an extent, no test measures one skill in isolation, and each relies on wider skills for successful
completion. Further, although language is usefully measured as a single construct, and
vocabulary is thought to be a good proxy for wider language ability, unless the same test is
used across cohorts and at each age, measurement is unlikely to be invariant, and it is
possible that each test measures a primary skill, within the domain of vocabulary. This needs
to be considered when interpreting the results of this thesis, as differences in the focus of
each test may explain some of the results presented.

The following section gives an overview of the test used at each age in both cohorts,
including the administration and scoring of the test, what each test specifically measures, and
the skills required for each test. Details of the use of each vocabulary measure in specific

analyses can be found in relevant chapters.

2.3.1.1. Vocabulary in the BCS1970

English Picture Vocabulary Test. Age 5. (EPVT, Brimer & Dunn, 1962)

The English Picture Vocabulary Test (EPVT) is a measure of receptive vocabulary.
This test is a UK version of the Peabody Picture Vocabulary Test (Dunn et al., 1965). Cohort
members were shown 56 sets of four diverse images, and heard a specific word associated
with each set of four images. They were asked to select one picture that matched the
presented word and were awarded one point for every correct response. The items became
increasingly difficult as the test progressed, and the test stopped when the child made five
errors in any sequence of eight items (Parsons, 2014); the 5th wrong answer in a set of 8
sequential items was the ceiling item. Each cohort member’s score was the number of correct
responses reached before the ceiling item, or (for cohort members who completed the final
item of the test without making 5 mistakes in 8 consecutive items), the number of correct
responses at the end of the test. Some children did not have a base item, meaning they did not
correctly answer 5 of the first 8 items; these children were given a score of 0. Details on the
scoring of this vocabulary measure and the SPSS syntax used can be found in Appendix 3 of
“Childhood Cognition in the 1970 British Cohort Study” (Parsons, 2014). Scores in the
current sample ranged from 0- 56, with higher scores indicating a better language ability. The
EPVT has been reported to have a reliability coefficient of .96 (Osborn et al., 1984). The
BCS1970 data does not contain item level responses for the EPVT, only the raw total score,
therefore we cannot report the alphas for our analysis sample. However, the items

administered in this test were obtained from the British Library to ensure that the procedure
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and items administered were comparable to other vocabulary tests. Target words can be

found in Figure 2.1 (taken from the Age 5 Test Booklet, https://cls.ucl.ac.uk/wp-

content/uploads/2017/07/BCS70_age5_test booklet.pdf). An example of the 4 pictures

administered to cohort members could be a drawing of a spider, whale (target), bird and
giraffe.

Although the EPVT measures language comprehension within the verbal domain (and
specifically, receptive vocabulary), picture recognition and the ability to recall words from

one’s long-term memory are also important for completion of this test (Moulton et al., 2020).

Figure 2.1. Target words in the English Picture Vocabulary Test

English Picture Vocabulary Test Score Sheet
{Survey Version)

Introductory word (Page P) p 1O bal

Practice words (Pages A, B & C) A (O O spoon
B O OJ char
¢ OO car

Test words (Pages 1 to 56)

1 OO drum 15 O O goat 29 [ [ barber 43 (3 sole

2 000 ume 16 [ O peeping 30 [ ] wasp 44 (] [ walrus

3 [ fence 17 (O 3 temperature 31 OO0 yawning 45 [ (] weapon
4 {0 skung 18 [J {J signal 32 [ [ captan 46 [ [ sentry

s [ O chicken 19 (3 rver 33 O3 trunk 47 [ [J wailing

6 [J([Jchimbing 20 [J  badge 34 [ [J arqument 48 [ (O globe

7 OO leaf 21 [J O hook 35 (J[Jcon 49 [] (] valve

8 [ [ digging 22 O O whale 36 [ Jhwe 50 [ [ plumage
9 [ [ teacher 23 [ [ acrobat 37 O O chemust 51 [ [ assistance
10 O O sewing 24 (3 [ tweezers 38 [ O funnel §2 [ [ carpenter
11 OO nest 25 ([ submarine 39 (O O insect 653 [ [J destruction
12 OO arrow 26 (1 [ balancing 40 [ J cutlery 84 [ O spire
13 O O parachute 27 [ O bnocular 41 [ [ shears 55 [ [ reel
14 3 O cobwebd 28 O O ornament 42 3O exhausted 56 [ [J coast

Age 10: BAS word similarities (Elliott, Murray, & Pearson, 1979)

The BAS word similarities measures verbal knowledge and verbal reasoning. This
test was made up of 21 items, each of which consisted of three words. The teacher read these
sets of items out loud, and cohort members had to a) name another word that was consistent
with the three words in the item, and b) state how the words were related. For example, the
first item was orange, strawberry and banana. Cohort members were asked “What would go
with these” (for example, an apple) and “Why do they go together” (because they are all

fruit). This first item was a teaching item, where cohort members were prompted with hints to
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answer correctly. However, no input was given on subsequent items. Other items included
red, blue, brown, and daisy, rose, dandelion (see https://cls.ucl.ac.uk/wp-
content/uploads/2018/06/British-ability-scales-annotated.pdf for all items). In order to receive
a point, cohort members had to correctly answer both parts of the question (Moulton et al.,
2020; Parsons, 2014). If they only answered one part correctly, cohort members received a
score of 0 for that item. When the cohort member failed to give the correct group name and
an example for four sequential items, the test was terminated. Items became progressively
harder throughout the test, for example, the last item on the test was democracy, justice,
equality. Details on the scoring of this vocabulary measure and the SPSS syntax used can be
found in Appendix 3 of “Childhood Cognition in the 1970 British Cohort Study” (Parsons,
2014).

Although this test measures a primary skill within the verbal domain (specifically,
verbal reasoning), expressive language skills, vocabulary and general knowledge, and an
ability to differentiate between essential and superficial features of an object, are all crucial
for completion of this test (Moulton et al., 2020). For example, since cohort members are
required to state how the words in an item are related to one another, they must be able to
recognise which features are essential to make something qualify as part of that category.
Vocabulary and general knowledge are necessary for cohort members to be able to recognise
and name other words consistent with the words in the item. Abstract and logical thinking,

and the ability to recognise patterns and trends between the items is also important (Moulton

et al., 2020).

Age 16: Vocabulary test (Closs, 1986)

The APU Vocabulary Test is a measure of vocabulary and measures one’s word knowledge
and vocabulary depth. This test consisted of 75 items: an item consisted of a target word,
presented with a multiple-choice list, from which cohort members had to select a word that
had the same meaning as the target word (Moulton et al., 2020; Parsons, 2014). Items became
progressively harder as the test progressed (see Figure 2.2 for examples). Details on the

scoring of this vocabulary measure and the SPSS syntax used can be found in Appendix 3 of

“Childhood Cognition in the 1970 British Cohort Study” (Parsons, 2014).
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Figure 2.2. Items in the Vocabulary Test (BCS1970 Age 16)

(@) (b) (© (d) (¢

FIRST 5 WORDS

BEGIN ask start plain over away
AID help contrive assent manage hurry
FOREST grass wood sleep grind judge
QUICK always best neat sick fast
REWARD notice golden prize stable Marine
LAST 5 WORDS

UBIQUITOUS omnipresent perdition adduce muddy viscous
PROSAIC commonplace flowery laudable poetical spacious
ASCETIC artistic dissolute austere antipathetic charlatan
APOSTATE insufferable monastic exegesis renegade vicious
PUSILLANIMOUS loud living timid averse correct

Figure adapted from Childhood Cognition in the 1970 British Cohort Study, page 29 (Parsons, 2014). The full list of items
can be found in the age 16 guide to BCS1970 data (Goodman & Butler, 1986)

2.3.1.2. Vocabulary in the MCS2001

British Ability Scales I (BAS II): Naming vocabulary. Ages 3 & 5 (Elliott, Smith, &
McCulloch, 1996)

The BAS II Naming Vocabulary measures spoken expressive vocabulary. This test
consists of 36 items of coloured pictures of objects. Cohort members were asked to name
each item. Progression through this test depends on performance, and poor performance
resulted in a different, easier set of items being administered (further details for each age is
provided below). The first two items were teaching items, whereby the interviewer confirmed
if cohort members were correct, and gave the correct answer in cases where cohort members
had answered incorrectly. On subsequent items, interviewers were only permitted to give
encouragement to answer, rather than any specific guidance on the items.

Although this test is primarily a measure of vocabulary, children also need to be able
to recognise pictures and retrieve the names of items from their long-term memory, rather
than just knowing the words or understanding their meanings (Moulton et al., 2020). To
progress through this test, children must say their answers out loud, and so a reluctance to
speak may hinder progress through this test, despite strong vocabulary knowledge, which

would not be reflected in their score on this test.
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MCS2001 Cohort members were born over a 1.5 year period (September 2000-
January 2002) and assessed over a range of months, so age at the time of testing may differ
between cohort members. Therefore, I used t-scores (as published in the data), which are
adjusted for item difficulty and age on BAS II age normed data. These were converted to z
scores for analyses.

Age 3: At the age of 3, cohort members start the test at item 1. The test ended if the
cohort member made five sequential errors. Item 16 was a “decision point” based on
performance so far: if the cohort member had got 3 or more items wrong prior to item 16, the
test was terminated. If not, the test continued to item 30, the next decision point, where the
test was terminated if the cohort member had got 3 or more items wrong. If not, the test
continued until item 36 (the end of the test) (Moulton et al., 2020)

Age 5: The assessment started from picture 12. Progression through the test depended
on the answers given by the cohort member, and the test ended when the child made five
sequential errors. However, if early in the test, the child made five sequential errors and had
less than three correct items, the assessment restarted at an earlier stage, with easier items and
more teaching items (Gray, Gatenby, & Simmonds, 2009; Moulton, et al., 2020). Therefore,
MCS2001 cohort members did not complete the same items, as progression through the test
depends on their performance and poor performance may result in administration of an easier

set of items.

British Ability Scales Il (BAS II): Verbal similarities. Age 11. (Elliott, Smith & McCulloch,
199¢6)

The BAS II verbal similarities measures verbal reasoning and verbal knowledge.
There were 37 items in total (although the first was a practice item and not counted in the
final score). Three words were read out to the cohort member, usually by the interviewer, and
cohort members had to name the category to which the three words belong (see Figure 2.3)
(Moulton et al., 2020). Cohort members started the test at item 16, the start point for children
aged 11, and completed up to item 28 (the decision point, based on their performance so far).
At this point, if there are less than 3 incorrect answers, cohort members continue to item 33.
If there are less than 3 correct answers, cohort members are rerouted to an earlier stage, and
instead complete items 8-15. If there are five sequential errors and less than three correct
items, the cohort members are rerouted to an earlier stage and again complete items 8-15.
However, if these items are also too difficult, the test starts again from item 1 (Hansen, 2014;

Moulton et al., 2020). Again, progression through this test depends on performance, and poor
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performance may result in a different, easier set of items being administered. I used t-scores
(as published in the data), which are adjusted for item difficulty and age on BAS II age
normed data. These were converted to z scores for analyses.

Although this test measures a primary skill within the verbal domain (specifically,
verbal reasoning), expressive language skills, vocabulary and general knowledge, and an
ability to differentiate between essential and superficial features of an object, are all crucial
for completion of this test. Abstract and logical thinking, and the ability to recognise patterns

and trends between the items is also important (Moulton et al., 2020).

Figure 2.3. Example items from Verbal Similarities

(a) (b) (© (d)
(Cohort member’s
answer)
FIRST 3 ITEMS
(From item 16)
Syrup Toffee Cake
Water Oil Blood
Jar Bag Box
LAST 3 ITEMS
(Items 26-28)
Fraud Lie Forgery
Hurricane Draught Blizzard
Siren Beacon Horn

Word Activity Task. Age 14 (Closs, 1986)

This test assesses the understanding of meanings of words and word knowledge
(depth of vocabulary). Items were a subset of the items from the Applied Psychology Unit
(APU) Vocabulary Test (Closs, 1986), which were used in the BCS1970 age 16 vocabulary
measure. Cohort members were given a list of 20 target words, each presented alongside 5
other words. Cohort members had to choose the word that meant the same, or nearly the same
as the target word, from the 5 options. Items increased in difficulty throughout the test

(Fitzsimons et al., 2017; Moulton et al., 2020). See Figure 2.4 for examples of items.
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Figure 2.4. Example items from the Word Activity Task

(a) (b) (© (d) (e
FIRST 5 WORDS
QUICK always best neat sick fast
TIDINGS steps reason jetty mountains news
CONCEAL advise hide gather freeze conciliate
UNIQUE several matchless simple ancient absurd
DUBIOUS tawny obstinate gloomy muddy doubtful
LAST 5 WORDS
OBSOLETE execrable secret innocuous rigid redundant
ERUDITE spurious spasmodic  superfluous pathetic spurious
PROSAIC commonplace  flowery laudable poetical spacious
ASCETIC artistic dissolute austere antipathetic charlatan
PUSILLANIMOUS loud living timid averse correct

2.3.2. Family Socioeconomic Circumstances

I use multiple indicators of SEC in the analyses in this thesis, due to the multi-
dimensional nature of the construct. These were parent educational attainment, occupational
status, income, wealth, and relative neighbourhood deprivation. Measures of parent education
and occupational status were taken from both cohorts, while income, wealth and relative
neighbourhood deprivation were taken just from the MCS2001, as they were not available for
the childhood sweeps of the BCS1970. The overall measures are covered in detail below, and

details relevant to specific chapters can be found in the respective chapter.

2.3.2.1. Parent Education

Parent educational attainment is often reported in terms of the highest level of
education a person has completed, or the highest qualification they have achieved.
Educational attainment categories can be, to an extent, hierarchically categorised (Schneider,
2011). Measures of the highest level of education achieved do not necessarily indicate the
level of performance in such qualifications. The highest level of education now covers both
academic and vocational qualifications, given the increased societal value of and the number
of people taking vocational qualifications. Educational attainment could also be classified in
terms of years spent in education, assuming more years in education equates to higher levels

of attainment, although this is not necessarily the case, given the fact that people may take a
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break in education before returning to study, or may resit years of study as a result of failure
to progress. Educational qualifications, on the other hand, are officially recognised
certifications to demonstrate that a particular level of proficiency has been reached in a given
educational domain, and are usually achieved through official examinations (Schneider,
2011). Highest educational qualification achieved is therefore seen as a more informative and

valid indicator of educational attainment.

BCS1970
Information about parent educational qualifications was first collected when cohort

members were aged 5; in the birth sweep, the age at which parents completed education was
collected. Mothers were asked to report their own and the cohort member’s father’s highest

educational qualification:

1. No qualifications

2. Vocational qualifications (e.g., shorthand, typing, trade apprenticeships, state enrolled
nurse, and hairdressing diplomas)

3. O levels or equivalent (e.g., Certificate of Secondary Education, City and Guilds
Intermediate Technical Certificate, and a City and Guilds Final Craft Certificate)

4. A-levels or equivalent (e.g., High School Certificates, Higher Grade of Scottish
Leaving Certificates, City and Guilds Final Technical Certificate or Scottish
Certificate of Education)

5. State registered nurse or Registered Nurse (Scotland)

6. Certificate of education or teaching qualification (Scotland)

7. Degree + (e.g., BSc, BA, PhD, Higher National Diploma/certificate, City and Guilds
Full Technical Certificate, membership of a professional institution)

In Chapter 4, these categories were collapsed into a 4-category scale (see below) for
harmonisation with the MCS2001 (see Chapter 4 for further details).
4 category scale:

1. No/low level qualifications

2. O-levels/ GCSE grades A*-C

3. A-Levels/ earning post-16 qualifications
4. University level qualifications

For this harmonised variable, the full scale was collapsed in the following way: no
qualifications and vocational qualifications were collapsed into the ‘no/low levels
qualifications’ category, O levels or equivalents were collapsed into the ‘O-levels/GCSE

grades A*-C’ category, A levels or equivalent were collapsed into the ‘A-levels/earning post-
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16 qualifications’ category, and State registered nurse, certificate of education and degree+
were collapsed into the “University level qualifications” category. Vocational qualifications
were included in the no/low level qualifications, as they were not equivalent to O-level or A-
level qualifications, and in the cross-cohort comparison analyses, we were interested in
academic levels of qualifications and their effects on vocabulary; analysis of MCS2001 data
in the cross-cohort comparisons considered only academic qualifications (see below for more
information). In Chapter 3, these categories are considered on the full scale detailed above.

The BCS1970 data was not analysed in Chapter 5.

MCS2001

Information about parent educational qualifications was first collected in the 9 months
sweep of data collection. At each subsequent sweep, parents were asked if they had achieved
any new qualifications since the time of the last interview, and data were updated
accordingly. The MCS2001 asks about both academic and vocational qualifications achieved
(see below). These are then collapsed into a combined academic and vocational scale,

ranging from NVQ 1-5, with NVQ level 5 being the highest level of qualifications.

Academic qualifications:

1. Higher degree

First degree

Diplomas in higher education

A/ AS/ S levels

O level/ GCSE grades A-C

GCSE grades D-G

None of these qualifications

Other academic qualifications (including overseas)

XN R

Vocational qualifications:

1. Professional qualifications at degree level

2. Nursing/medical qualifications

3. National Vocational Qualification (NVQ), Scottish Vocational Qualification (SVQ) or
General Scottish Vocational Qualification (GSVQ) level 3

Trade apprenticeships

NVQ/ SVQ/ GSVQ level 2

NVQ/ SVQ/ GSVQ level 1

None of these

© =N bk

Other vocational qualifications (including overseas)
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National vocational qualifications, or Scottish vocational qualifications are taken by
people who are employed full time, or who are in school or college with a work placement or
part time job (UCAS, 2021), and over 1,000 subjects are offered. Since the availability and
prevalence of vocational qualifications has increased, the MCS2001 vocational qualification
data covers a much wider range of possibilities than the BCS1970 academic alternatives, and
for this reason, when comparing the MCS2001 and the BCS1970, academic qualifications of
MCS2001 parents were considered (Chapters 3 and 4).

In Chapter 4, when data were compared to BCS1970 data, the same 4 category scale
was used as BCS1970 data, and in Chapter 3, the categories are considered on the full

academic scale detailed above.

4 category academic qualifications:

1. No/low level qualifications

2. O-levels/ GCSE grades A*-C

3. A-Levels/ earning post-16 qualifications
4. University level qualifications

For this harmonised variable, the academic qualifications from the MCS2001 were
collapsed in the following way: other academic qualifications, none of these qualifications
and GCSE grades D-G were collapsed into the ‘No/low level qualifications’ category; O
level/GCSE grades A-C were collapsed into the ‘O-levels/GCSE grades A*-C’ category;
A/AS/S levels and diplomas in higher education were collapsed into the ‘A-levels/ earning
post-16 qualifications’ category; and first degree and higher degrees were collapsed into the
‘university level qualifications’ category. The categories “other academic qualifications” and
“none of these qualifications” were collapsed into the no/low levels qualifications category,
because efforts were made in the MCS2001 to categorise alternative qualifications into the
relevant category, so any remaining in this category were considered to be no or low level
qualifications. Diplomas in higher education were collapsed into the post-16 qualifications
category, since these are equivalent to 2 years of undergraduate study.

When the MCS2001 data was considered separately (Chapters 4 and 5), a combined
measure of academic and vocational qualifications was used. This was derived in the

following way:
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NVQ level 0: none of these/other qualifications

NVQ level 1: GCSE grades D-G, NVQ/ SVQ/ GSVQ level 1

NVQ level 2: GCSE grades A-C, trade apprenticeships, NVQ/ SVQ/ GSVQ level 2
NVQ level 3: A/ AS/ S levels, NVQ/ SVQ/ GSVQ level 3

NVQ level 4: first degree, diplomas in higher education, professional qualifications at

AR e

degree level
6. NVQ level 5: higher degree

In all analyses, the highest household level of parent education was the overall variable used.

2.3.2.2. Occupational Status

Occupational status, or social class based on occupation, has been used to classify
members of British society throughout the 20" century, based on the idea that such
classifications provide useful summaries regarding levels of social variation and inequalities
in mortality and health, which are vital for informing and evaluating policies (Rose &
Pevalin, 2005). Two measures of occupational status are utilised in this thesis: the Registrar
General’s Classification Scheme (RGCS; renamed Social Class based on Occupation in
1990), and the National Statistics Socio-economic classification (NS-SEC). The RGCS was
used to collect information about occupational status in the BCS1970 cohort, and the NS-
SEC was used to collect information about occupational status in the MCS2001 cohort.
Although the NS-SEC replaced the RGCS as the national measure of occupational status, the
RGCS was the standard classification system used by the British government from 1911-
1980 (Rose & Pevalin, 2005), the period during which the BCS1970 began. The Registrar
General’s Office later became known as the Office of Population Censuses and Surveys, and
eventually the Office for National Statistics (ONS).

The RGCS was based on the idea that British society is an ordered hierarchy of
occupations, which are ranked based on skill and their position in society (Rose & Pevalin,
2001). This schema was used by the Office of Population Censuses and Surveys (what is now
known as the Office for National Statistics; ONS), and while there were subtle changes to the
classification of occupations and in the assignment of occupations to specific social classes
with each census, the overall structure of the schema remained unchanged (Rose & Pevalin,
2001). The placement of individuals into social classes had three stages, with individuals first
being assigned an occupational group based on the type of employment they were in. These

occupational groups were subsequently allocated holistically to a specific social class,
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regardless of differences between individuals within the same occupation groups. Individuals
of a particular employment status, such as managers, were then placed into a different social
class, regardless of the overall class their occupation was assigned (Rose, 1995). This process
was completed by the Registrar General’s office.

In 1994, a review of the government social classifications was undertaken by the
ESRC, and subsequently, the NS-SEC replaced the RGCS (Rose & Pevalin, 2005). The NS-
SEC was based on the Goldthorpe Class Schema, which aimed to classify individuals based
on similarities in work and market circumstances, with a later emphasis on employment
relations in occupations (Erikson & Goldthorpe, 1991; Goldthorpe et al., 1980). The decision
to base the NS-SEC on the Goldthorpe Class Schema was made given it’s conceptual clarity.
The NS-SEC was developed to measure the employment relations and conditions of different
occupations, in order to demonstrate the socioeconomic structure of society (Rose & Pevalin,
2005). Since this classification is based on social relations, it is not inherently an ordered
hierarchy in the way that the RGCS was. However, there is some ordering between classes,
with some occupations being more advantaged compared to others, for example, managers in
large organisations, compared to those in intermediate occupations. Further, the 3-category
measure (used in this thesis) can be conceptualised as hierarchical (Rose & Pevalin,
2005).The Goldthorpe Schema emphasised a distinction between employers, employees and
the self-employed in terms of experienced employment relations and conditions. Membership
of different classes reflects different sources and levels of income, as well as differing
degrees of income and job security. The NS-SEC follows a similar distinction, but with an
additional category of those who are excluded from the paid workforce. This includes those
who are retired, those who have never worked and those who are in long term
unemployment, ensuring an almost-universal coverage of the NS-SEC; the only group not
covered by this schema are children (Rose & Pevalin, 2005).

The categories of the NS-SEC make distinctions between the positions resulting from
social relationships in employment, regarding the regulation of employees with employment
contracts. There are three types of social relationship: 1) service relationship, where the
employee provides the employer with a service to receive compensation, in the form of a
salary and job security; 2) a labour contract, where employees give distinct amounts of work
in return for a wage, based on the hours worked; and 3) intermediate relationships, which are
a combination of the service relationship and the labour contract (Rose & Pevalin, 2005). The

concept of skill required for a specific occupation are not part of the NS-SEC; rather it aims
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to establish qualitative distinctions in different employment relations, and members of
different occupations may be advantaged, or disadvantaged, in different ways.

There may be some conceptual differences between the 3-class versions of these
scales, which are employed in this thesis. As aforementioned, the RGCS ranked occupations
based on the level of skill required, whereas the NS-SEC classifies individuals based on the
employment relations and working conditions of their occupations, and the level of skill
required plays no role. Although the 3-class measure of the NS-SEC can be considered as
hierarchical, there may be differences in the types of occupations that make up these 3
classes, between the RGCS and the NS-SEC. For example, intermediate occupations of the
NS-SEC consist of occupations that have a combination of a service relationship and a labour
contract; for example, these occupations would not usually have any form of authority (Rose
& Pevalin, 2005). The ‘equivalent’ class in the 3-class version of the RGCS used in this
thesis consists of manual and non-manual skilled workers, and so these groups may not be
directly comparable, as this class is informed directly by level of skill required. The
possibility of such conceptual differences between these two measures needs to be kept in
mind when interpreting results. However, the NS-SEC is now the nationally used,
standardised classification of occupations, based on employment relations and conditions of
different occupations. It is seen as theoretically clear and thorough, allowing explanations of
relationships between occupational status and life outcomes to be made, and it is comparable
to the older social class based on occupations (RGCS) (Rose & Pevalin, 2005).

Finally, the ONS states that the NS-SEC should be conceptualised at the household,
rather than the individual level, since families are interdependent units who experience shared
conditions, and the NS-SEC of one family member may have less of an effect than another on
the life chances of other family members (Rose & Pevalin, 2005). It is therefore
recommended to define a “household reference person” (HRP), who is often defined as the
family member who owns, or is responsible for renting, the house. Where the house is under
joint ownership, the person with the highest income is the HRP, and where incomes are
equal, the older person is the HRP. Conceptualising the HRP in this way increases the chance
that the HRP will be female (Rose & Pevalin, 2005). However, a “dominance” approach can
also be taken, where people in occupational classes seen as “dominant” (i.e., the highest
occupation — for example, full time work is dominant over part time work, and higher
managerial occupations are seen as dominant to intermediate occupations, which are in turn
seen as dominant to routine occupations) are given the role of HRP. In this thesis, a highest

household level of occupational status approach was taken, since in the MCS2001, tenure
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information was only available for the main respondent, yet NS-SEC categories were
available for both the main and partner respondents, and in the BCS1970 childhood sweeps,
tenure was not reported at the individual household member level. I therefore chose to select
the highest household occupational status by way of defining the HRP. This also allowed
harmonisation of the measure of occupational status in both cohorts for our cross-cohort

comparisons.

BCS1970

The RGCS was used to collect information about occupational status in the BCS1970
in the birth sweep of data collection. When cohort members were aged 5 (data collected in
1975), the classification of occupations used in the 1971 census survey was used (Office of

Population Censuses and Surveys, 1970). These categories are detailed below:

RGCS — Birth sweep (Institute of Child Health, 1970)

e Social Class I: Professional occupations. This included occupations such as doctors,
lawyers, ministers of religion, university teachers

e Social Class II: Managerial and other professionals, such as nurses, school teachers,
or company directors

e Social Class III (non-manual): non-manual skilled occupations, such as shop
assistants and clerical workers

e Social Class III (manual): manual skilled occupations, such as mechanics and
craftsmen

e Social Class IV: Semi-skilled workers, such as machine operators, postmen and
carctakers

e Social Class V: Unskilled workers, such as cleaners and rubbish collectors

During the birth sweep, the mother reported her husband’s current occupation, and
this was then converted into the relevant social class group. For the mother, the occupation

prior to her pregnancy with the cohort member was reported.

Classification of Occupations (Office of Population Censuses and Surveys, 1970) — formerly
the Registrar General’s Office; Age 5 Sweep
This had the same categories outlined above, with some changes to the classification

of occupations and in the assignment of occupations to specific social classes, which was
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typical with each census. Those who were unemployed or retired were given an occupational

status based on their last job (Institute of Child Health, 1975).

For this thesis, a 3-category scale, with a 4" category for unemployment was used.

This was derived in the following way:

Professional & Managerial (Social Classes I and II)

Skilled (Social Classes III NM and III M)

Semi-skilled and unskilled (Social Classes IV and V)

Unemployed (those who did not have an occupation reported and reported
unemployment were coded as unemployed. This included students and volunteers, as
they have no paid employment).

el A S

Where the age 5 measure of occupational status is used (see Chapter 4), if
occupational status was missing, the occupation from the birth sweep was used, and if this
was missing and unemployment reported, they were categorised as unemployed. This was
calculated for both the mother and her husband, and then the highest household occupational

status was selected as the final variable.

MCS2001

In the MCS2001, the NS-SEC was used as the measure of occupational status. The
NS-SEC can be conceptualised as eight, five or three categories, and the full version can be
found here:

https://www.ons.gov.uk/methodology/classificationsandstandards/otherclassifications/thenati

onalstatisticssocioeconomicclassificationnssecrebasedonsoc2010#classes-and-collapses.

The 5-classes version of the NS-SEC, which was collapsed into 3 classes for this thesis, can

be found below.

NS-SEC 5 classes:

1. Higher managerial/administrative/professional occupations
Intermediate occupations

Small employers/self-employed

Lower supervisory and technical occupations

Semi-routine and routine occupations

Al
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In this thesis, the above 5 class version was collapsed into a 3- class version, with a 4"
category for unemployment, in the following way:

1. Higher managerial

2. Intermediate (intermediate occupations, small employers, self-employed)

3. Routine (lower supervisory, technical, semi-routine and routine occupations)

4. Unemployed (those who did not have an occupation reported and reported
unemployment were coded as unemployed. This included students and volunteers, as
they have no paid employment)

I used a measure of occupational status at birth/9 months (Chapter 3); age 3
(Chapters 4 and 5); and age 5 (Chapter 4). In each case, where measure of occupational status
was missing, the occupation from the previous sweep was used, and if this was missing and
unemployment reported, they were categorised as unemployed. This was calculated for both
the mother and her husband, and then the highest household occupational status was selected

as the final variable.

2.3.2.3. Income

Income was considered as an indicator of SEC in the MCS2001 cohort only. The first
measure of income in the BCS1970 was collected when cohort members were aged 10, and
to ensure consistency with measures of early childhood SEC in the MCS2001 used in cross-
cohort comparisons, the decision was made to omit a measure of income in analyses of
BCS1970 data. Data about income was collected in a variety of ways in the MCS2001 — for
example, gross and net earnings, income from benefits, earnings from second jobs, or jobs
seekers allowance, and maternity allowance (see Centre for Longitudinal Studies, 2020, for
an exhaustive list). Banded total income and estimated net weekly income were also
included.

A measure of OECD equivalised income quintiles was used in all analyses in this
thesis. OECD equivalised income accounts for household size and composition, including the
age of members in the household, since the financial requirements of a household increase
with each additional person present in the household: a large household with many members
will need a greater income to experience the same standard of living as a smaller household
(Office for National Statistics, 2015). Further, children will usually have lower living costs
than adults. Generally speaking, single adult households with higher incomes will experience
better standards of living, compared to a larger household with the same income. Once

income has been equivalised, households with the same equivalised income have similar
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standards of living. There are different methods available for equivalising income, however

the MCS2001 applied the OECD-modified method to estimated net weekly income.

Equivalisation of income

Equivalisation scales are used to weight household income, considering household
size and composition. The OECD-modified equivalence scale is as follows: single adult
households are given an equivalence value of 1. Each additional adult present in the
household is given a value of 0.5 (this smaller number is a result of “economies of scale”, for
example the sharing of water and electricity reduces the total living cost). Children who are
aged 14 or over are also given a value of 0.5, as they are thought to have the same living
costs as adults. Finally, any children aged 13 or younger are assigned a value of 0.3, due to
their smaller living costs. Each household member is given an equivalence value. These are
then totalled to give the household’s equivalence value. Finally, the household’s total net
income is divided by the household’s equivalence value to give the OECD adjusted income
for that household (ONS, 2015).

In the MCS2001, this equivalisation method was applied to estimated net weekly
income, and this was then divided into quintiles to give OECD weighted income quintiles. In
Chapters 4 and 5 of this thesis, these quintiles were taken from the age 3 sweep, and in

Chapter 3, they were taken from the 9 months sweep.

2.3.2.4. Wealth

Again, wealth was considered as an indicator of SEC in the MCS2001 cohort only.
Total net wealth can be seen as the combination of “financial wealth” and “housing wealth”.
Financial wealth refers to the total value of any assets, such as current or savings accounts,
Individual Savings Accounts (ISAs), endowments, stocks and shared, informal savings, net of
outstanding debts, such as credit card debts, household bills, loans or student loans. Housing,
or property, wealth, refers to an individual’s self-valuation of their owned properties (this can
include their main home and any other additional properties, such as holiday homes, owned),
net of the outstanding mortgages owed on said properties (Office for National Statistics,
2019b).

When cohort members were aged 11, parents reported on their savings and assets,
total debts owed, the value of their house and the amount of outstanding mortgage owed on

their home. These variables were used to derive a measure of total net wealth as follows:

49



Financial wealth = total assets and investments — total debts owed
Housing wealth = house value — outstanding mortgages

Total net wealth = financial wealth + housing wealth

The distribution of the wealth variable used in this thesis can be found in Appendix 2.
Some caveats on this wealth measure must be noted. First, a recent study, which compared
measures of wealth in the MCS2001 with wave 3 of the Wealth Asset Survey, demonstrated
that whilst the MCS2001 captures housing wealth well, this was not the case for financial
wealth, and underestimates of savings in the MCS2001 was evident. However, these authors
concluded that the relative ranking of individuals was unlikely to be affected (Moulton et al.,
2021). Second, this thesis did not account for those who are not homeowners, and would
therefore automatically have a housing wealth value as missing instead of 0, as would be the
case for financial wealth for those who had no savings or debts. This caveat is likely related

to the high levels of missing data evident for this variable (see Chapters 4 and 5).

2.3.2.5. Relative Neighbourhood Deprivation

The final measure of SEC considered in this thesis is a measure of relative
neighbourhood deprivation. Indices of multiple deprivation (IMD) are the government
official measure of relative deprivation (Mclennan et al., 2019). Based on an individual’s
postcode, these are used to rank small areas or neighbourhoods in England, Scotland, Wales
and Northern Ireland from the least deprived to the most deprived area, based on small area
levels. These small area levels are called Lower Layer Super Output Areas, which are small
areas of roughly equal size, which contain ~1500 people. An area can thus be considered as
deprived relative to another area, if more people in that area are experiencing deprivation; the
area itself is not deprived, rather areas get their deprivation statistics based on the deprivation
experiences of the people living in that area (Mclennan et al., 2019). Not every individual
living in a deprived area, defined by IMD ranks, will themselves be necessarily experiencing
high levels of deprivation — rather the IMD is a measure of relative deprivation.

The indices are based on 7 indicators of deprivation, which are combined and
weighted to form an overall IMD; the indicators used in each UK country are slightly
different, meaning they are not directly comparable. This thesis used The English Indices of

Deprivation (2004); Welsh Assembly IMD (2005); The Scottish Assembly IMD (2004); and
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the NISRA Multiple deprivation measure (2005) (Centre for Longitudinal Studies, 2020). For
England, the 7 indicators are income, employment, health deprivation and disability,
education, skills and training, crime, barriers to housing and services and living environment
(Noble et al., 2004). For Wales, the indicators are income, employment, health deprivation
and disability, education, barriers to housing and services, and physical living environment
(Stats Wales, 2005). In Scotland, the indicators used are income, employment, health,
education, skills and training, geographic access to services, crime, and housing (Scottish
Government, 2004). Finally, the indicators used in Northern Ireland are income deprivation,
employment deprivation, health deprivation and disability, education, skills and training
deprivation, proximity to services, living environment, and crime (Shaw et al., 2005).
However, our aim in this thesis was not to compare deprivation across the UK countries.
Rather, we were interested on the effects of how deprived a neighbourhood was on language
ability, not whether this differed across UK countries.

The IMD is a broad conceptualisation of deprivation, including a wide variety of
living circumstances, rather than just a lack of income for adequate financial resources, which
often defines people living in poverty. However, people can be considered deprived if they
do not have access to any type of resource, not just income (Mclennan et al., 2019). If an
individual, family or area on which the IMD is based experiences more than one of the
indicators of deprivation, this is seen as more deprived than experiencing only one of the 7
indicators.

IMD deciles were created from the total IMD ranks for each country. I used the IMD

data collected when cohort members were 3.

2.4. Missing Data

2.4.1. Types of Missing Data

All longitudinal studies suffer from missing data. Non-response occurs when cohort
members are completely missing from follow up sweeps. This can be in the form of attrition,
which occurs when cohort members are permanently lost from follow up, or sweep non-
response, which occurs when respondents are missing from a follow up sweep, but take part
in subsequent sweeps. Unit non-response occurs when a whole interview or questionnaire is
missing for a cohort member, despite that cohort member taking part in the overall follow up
sweep: for example, parents may have completed the parent interview elements, but the

cohort member may not have completed the cognitive assessment during a specific follow up.
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Finally, item non-response occurs when cohort members do not complete every part of a
questionnaire, by for example not answering all questions on a mental health scale, or
skipping questions related to income.

In addition to reducing the sample size, missing data can result in the absence of
cohort members with specific characteristics, and can therefore bias the remaining sample,
making it no longer representative of the population. For example, in the BCS1970, males,
ethnic minority groups, cohort members who were born to single mothers, or whose parents
left school at an early age or had no qualifications, and those from lower social class
backgrounds tend to be underrepresented in follow up sweeps (Mostafa & Wiggins, 2014). In
the MCS2001, families living in rented accommodation, cohort members who were born to
single mothers, cohort members who were born to young mothers, non-breastfeeding mothers
and ethnic minority groups are likely to be underrepresented at follow up sweeps (Mostafa &
Ploubidis, 2017; Plewis, 2007a).

There are three possible mechanisms of missing data: data can be missing completely
at random (MCAR), missing at random (MAR) or missing not at random (MNAR) (Little &
Rubin, 2019). MCAR assumes that the probability of missing data is not related to the dataset
(both other measured variables and values of the missing variable itself). MAR assumes that
the probability of missing data of a specific variable is related to other variables in the
dataset, but not to values of the missing variable itself. Finally, MNAR assumes that the
probability of missing data of a specific variable is related to values of that specific variable,
even after adjusting for other variables that may be correlated with missingness (Enders,
2010).

There are several approaches to handling missing data in analyses. Listwise deletion
(or complete case analysis) refers to restricting analyses to those with complete data on all
variables of interest and can produce biased estimates if data are not MCAR. Single
imputations, such as imputing the missing data with the mean values for that item can also
produce biased estimates and smaller standard errors, as they treat the imputed data as if it
were the observed data values, thus underestimating sampling error (Enders, 2010). Multiple
imputation is a means of handling missing data in analyses, that does not result in attenuated

standard errors.

2.4.2. Multiple Imputation using Chained Equations (MICE)
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Multiple imputation generates multiple copies of the observed dataset, replacing the
missing values in each with different plausible estimates. In doing so, multiple imputation
accounts for the uncertainty of the missing data, as it provides a means of estimating
additional source of sampling error (between imputation variance; see below), which single
imputation methods do not do due to the fact that they treat the imputed data as complete
observed data (Enders, 2010). Multiple imputation assumes the data is MAR, meaning
missingness is related to other variables in the dataset, and once these variables have been
accounted for, any remaining missingness is random (Graham, 2009). In order to increase the
probability of satisfying this assumption, auxiliary variables must be included in the
imputation model: these are variables that will not be included in subsequent analyses, but
that are correlated with the missing variable or missingness (Graham, 2009). Including
auxiliary variables as predictors during the imputation process aims to minimise bias in the
imputations. In this thesis, the age of the mother at the birth of the cohort member, whether
the cohort member was breastfed, housing tenure status, accommodation type and the number
of carers present in the household were included as auxiliary variables, as these variables
have been shown to be related to missingness (Mostafa & Wiggins, 2014; Mostafa &
Ploubidis, 2017; Plewis, 2007a). Imputation models also included cohort member sex,
ethnicity and the language spoken in the home, and measures of childhood SEC, as these
variables were included in analysis models. Analysis models in Chapter 3 included measures
of age 5 internalising and externalising symptoms, therefore these variables were used to
inform imputations in Chapter 3, and as Chapter 4 included vocabulary measured at multiple
ages, earlier vocabulary ability was included in imputation models in this chapter. In multiple
imputation, the missing values are replaced with predicted values that take into account the
observed values for a given cohort member, and relations that are present in the data for other
cohort members (Azur et al., 2011).

There are three stages to multiple imputation: the imputation phase, the analysis
phase, and the pooling phase. The multiple copies of the data are created in the imputation
phase. Missing data in all analyses in this thesis was accounted for with multiple imputation
using chained equations (MICE), using the mice package in R (van Buuren & Groothuis-
Oudshoorn, 2011). Compared to other multiple imputation approaches, MICE enables
categorical and continuous data to be imputed in the same imputation model, as it imputes the
data one variable at a time (Enders, 2010). MICE is an iterative process and imputes the data
using a series of regression models (for example, linear regression for continuous variables,

logistic regression for binary variables), where each variable is modelled against other
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variables in the dataset (variables that will be included in subsequent analyses and auxiliary
variables). In the first iteration, single imputations (such as a mean imputation) for every
variable in the dataset are computed as “place holders”, which are subsequently set back to
missing for the first variable that is to be imputed. The observed data for this variable is the
outcome variable in a regression model, which is predicted by all other variables in the
imputation model. The missing values of the variable being imputed are replaced with
predicted values from this regression model. Both the observed and predicted values for this
variable are subsequently used as a predictor variable in regression models for the other
variables. The regression steps are repeated for every variable that contains missing values in
the dataset. Once this has been performed for all variables, the first iteration is complete, and
the missingness in all variables has been replaced with predicted values which reflect
relationships between the variables in the data. As MICE is an iterative process, these steps
are repeated a number of times (in this thesis, 5 times), whereby the observed and predicted
values imputed in the previous cycle are used to predict new values for each variable
containing missing values. The imputed values are updated at the end of each iteration, and
these new predicted values are used in the next iteration. In the final iteration, the imputed
values are kept, resulting in the first imputed dataset. The imputation process repeats m
number of times (the number of imputed datasets; in this thesis, I have 25 imputed datasets
for each analysis) to produce multiple imputed datasets. In the resulting imputed datasets, the
observed data will be identical and only the data that were originally missing will differ
between each dataset (Azur et al., 2011; Enders, 2010).

In the analysis phase, the planned analysis (for example, a multiple regression) is ran
m times (once for each imputed dataset). Importantly, the imputed datasets are analysed
individually, and estimates are then combined, rather than the imputed datasets being
combined and then analysed. In the final stage of the imputation, the pooling phase,
parameter estimates and standard errors are pooled into a single set of estimates in the
pooling phase, according to Rubin’s rules (Rubin, 1987). Parameter estimates (such as
regression coefficients) are simply averaged across all imputed datasets. The pooled standard
error considers two sources of variation: the sampling error that would have occurred if the
observed data been complete (within imputation variance), and the sampling error that occurs
as a result of the missing data (between imputation variance). The between imputation
variance refers to the variability of the parameter estimates between each imputed dataset.

The pooled standard error is the square root of the combined within and between imputation
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variance (Enders, 2010). The pooled results from analyses of multiply imputed data are the

results that are then interpreted.
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Chapter 3 : Does early child language predict internalizing symptoms in
adolescence? An investigation in two birth cohorts born 30 years apart

This chapter is published in Child Development: Thornton, E., Patalay, P., Matthews,
D., & Bannard, C. (2021). Does early child language predict internalizing symptoms in
adolescence? An investigation in two birth cohorts born 30 years apart. Child

Development, 92(5), 2106-2127.

Fit within thesis
As discussed in Chapter 1, this thesis aims to investigate the relation between age 5

vocabulary and adolescent outcomes, having appropriately adjusted for potential confounding
variables, such as childhood socioeconomic status. The published paper presented in this
chapter focusses on the outcome of internalising mental health symptoms (depression and
anxiety). I investigated the relation between age 5 vocabulary and adolescent self- and
parent-reported internalising mental health, in two cohorts born 30 years apart. I adjusted for
sociodemographic variables, and mother and child psychosocial variables in order to obtain
the best possible estimates. I also conducted two exploratory analyses to investigate whether
the pattern of results remained when considering vocabulary as a binary variable (to indicate
clinical levels of difficulty) and internalising mental health as a binary variable (to indicate
clinical levels of internalising symptoms). This paper is an important contribution to the
overall aims of this thesis, as it identifies the nature of the relation between age 5 vocabulary
and adolescent internalising mental health, and provides insight into the value of improving
age 5 vocabulary to promote later mental health.

This paper was conceptualised and designed by myself, and my supervisors
(Praveetha Patalay, Danielle Matthews, and Colin Bannard). I was responsible for all data
management, wrangling and analysis tasks, and writing the paper. All authors were involved
in the production of the final manuscript, following reviewer comments from Child
Development. Two deviations from the published version of this paper are of note here: in
the published paper, the term Socioeconomic Status (SES) is used, however for consistency
with the rest of this thesis, here the term Socioeconomic Circumstance (SEC) is used. For
further consistency, the cohorts are reported as BCS1970 (BCS in the published paper) and
MCS2001 (MCS in the published paper).
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3.1. Abstract

Language is vital for social interaction, leading some to suggest early linguistic ability
paves the way for good adolescent mental health. The relation between age-5 vocabulary and
adolescent internalizing symptoms was examined in two UK birth cohorts that are nationally
representative in terms of sex, ethnicity and SEC: the 1970 British Cohort Study (BCS1970;
N=11,640) and the Millennium Cohort Study (MCS2001 born~2001; N=14,754). In the
BCS1970, no relation between receptive vocabulary and age-16 self-reported symptoms was
observed (B=.00[-.03;.03]). In the MCS2001, better expressive vocabulary was associated
with more age-14 self-reported symptoms ($=.05[.02;.07]). The direction of this effect was
reversed for parent-reported symptoms. All effect sizes were small. The relation between

childhood vocabulary and internalizing symptoms varies by generation and reporter.
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3.2. Introduction

Early language skills are frequently claimed to be an important contributing factor to
later mental health, with calls being made for early language interventions to prevent later
mental health problems (Bercow, 2018; Miller et al., 2020; Oxford University Press, 2018).
Theoretically, language ability could be important for mental health because it is the primary
medium for social interaction and because it supports self-regulation (Redmond & Rice,
1998; Salmon et al., 2016). However, while there is some work to suggest poorer mental
health outcomes for children with Developmental Language Disorder (DLD; Yew &
O’Kearney, 2013), relatively little empirical work has tested this association in the general
population. If an association holds across the continuum of language ability, this would
support calls for widespread early language intervention to improve adolescent mental health.

This paper focuses on adolescent internalizing symptoms (emotional difficulties),
which includes symptoms of the most common mental health problems such as anxiety and
depression. These stand in contrast to externalizing symptoms (behavioral problems) such as
poor impulse control and aggression (Willner et al., 2017), which we do not examine in this
paper. Adolescence is a critical period for susceptibility to internalizing mental ill health
(McLaughlin & King, 2016). If early language ability were to have any direct effect on
mental health, there is good reason to expect there to be evidence of its impact on
internalizing symptoms at this pivotal developmental stage. Since adolescent mental health
difficulties 1) predict social exclusion, stigma, poor educational attainment, risky behaviours
and poor physical health (Clayborne et al., 2019), 2) often persist into adulthood (Fergusson
et al., 2005) and 3) are becoming more prevalent (Patalay & Gage, 2019), the prevention of
mental ill health in adolescence is a priority (Thapar et al., 2012).

Early language skills could underpin adolescent mental health in at least two ways.
First, good early language skills, specifically vocabulary and narrative skills, are critical for
self-regulation and emotional understanding (see Salmon et al, 2016), which are in turn
important for internalizing mental health (Robson et al., 2020; Trentacosta & Fine, 2010).
Second, language facilitates social interaction and is potentially a major determinant of our
ability to relate to others and maintain relations with them, which likely supports mental
health. This has long been proposed to be important for children with DLD, a developmental
disorder where language ability does not fall within the typical range despite otherwise
normal development (Bishop et al., 2017). Children with DLD often adapt to the
communicative demands of real-world social environments by relying on adults to mediate

interactions and by engaging in reduced levels of initiation and assertive negotiation with
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peers (see the Social Adaptation Model: Redmond & Rice, 1998). Since positive peer
interaction is known to be important for adolescent mental health (Thapar et al, 2012), we
might expect that a greater degree of language difficulty would put children at risk of later
internalizing difficulties.

A number of studies have found that children with DLD when aged 4-7 years are at
increased risk of later mental health difficulties when aged 8-19 years, compared with their
typically-developing peers (Beitchman et al., 2001; Conti-Ramsden & Botting, 2008; Conti-
Ramsden, Mok, Pickles, & Durkin, 2013; Wadman, Botting, Durkin, & Conti-Ramsden,
2011; although see Redmond & Rice, 2002; Snowling, Bishop, Stothard, Chipchase, &
Kaplan, 2006 for counterevidence). These findings are hard to interpret since, despite group
differences, continuous measures of language ability do not always predict internalizing
symptoms in the children studied (Conti-Ramsden & Botting, 2008; Wadman et al, 2011). A
meta-analysis conducted by Yew and O’Kearney (2013) noted that children with early
language difficulties experience emotional problems of an increased severity and frequency
compared to their typically developing counterparts. However, very few studies to date have
controlled for baseline emotional or behavioral difficulties and so we cannot be sure that
language problems explain unique variance in later mental health difficulties. Nonetheless,
recent research with the Millennium Cohort Study (which did account for such factors),
found that those ‘at risk” of DLD at age 5 (operationalized as having low vocabulary scores
and/or parent reported language difficulties) were more likely to have parent-reported
internalizing symptoms at age 11 (Forrest et al., 2020; St Clair et al., 2019). Furthermore,
evidence from the 1970 British Cohort Study suggests 5-year-olds with language difficulties
are more likely to self-report internalizing symptoms at age 34 (Schoon et al., 2010).

The key question for the current study was whether the relation between early
vocabulary and adolescent mental health that is observed in many studies in children with, or
at risk of, DLD extends to the general population when looking across the full continuum of
vocabulary ability. Current evidence with regard to this question presents a mixed picture.
Westrupp et al. (2019) found that lower vocabulary at 4-5 years predicted greater
internalizing symptoms at the age of 8-9 years but found no association between childhood
vocabulary and internalizing symptoms in adolescence (14-15 years). In contrast, other
studies have found that poorer language skills in the general population throughout childhood
(ages 4-10) are associated with more internalizing symptoms in adolescence (ages 14-15;
Bornstein, Hahn, & Suwalsky, 2013; Miller et al., 2020). A recent meta-analysis (that

included clinical and non-clinical samples) suggested that there is a small, negative
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association between language ability and internalising symptoms (Hentges et al., 2021).
However, there are a number of reasons why further research is warranted with large cohort
studies run across generations in nationally representative samples.

First, few studies to date have adequately controlled for factors such as early child and
parent mental health difficulties and socioeconomic circumstance (SEC). Vocabulary size
and processing speed are positively associated with social advantage from 18 months in the
United States and the United Kingdom (Fernald et al., 2013; McGillion et al., 2017; Pace et
al., 2017), a relation that persists throughout the lifespan (Sullivan et al., 2021). We therefore
included robust SEC confounders across our analyses.

Children born into more deprived backgrounds also have a higher risk of mental
health problems (Reiss, 2013). Indeed, SEC reflects a host of important life experiences and
cultural differences that can affect mental health (Power et al., 2007). In the current study, we
tested whether any specific association between language and mental health remained once
SEC and other relevant childhood confounders, such as maternal and childhood mental
health, were taken into account. We also report unadjusted models to give the full picture
regarding the influence of these covariates.

Second, in studies to date, information about mental health has been obtained either by
asking the individual concerned (for example, Conti-Ramsden & Botting, 2008; Wadman et
al, 2011; Conti-Ramsden et al, 2013), by asking others such as parents (for example, St Clair
et al, 2019; Forrest et al, 2020), or by some conflation of these measures (for example
Bornstein et al, 2013; Miller et al, 2020). When considering internalizing symptoms (such as
feelings of low mood or worrying), individuals themselves are uniquely well positioned to
know how they are feeling. Many self-report measures have been validated for use with
clinical and community samples (for example, Sharp, Goodyer, & Croudace, 2006; Thabrew,
Stasiak, Bavin, Frampton, & Merry, 2018) and self-reports are the recommended measure to
use according to The Good Childhood Report (The Children’s Society, 2019). In contrast,
parents and other adults may not know the full extent of internalizing symptoms, unless the
adolescent discloses such feelings to them. Indeed, parent and self-report measures are not
highly correlated (typical correlations ~0.2; Rescorla et al., 2013). In the current study, self-
report was pre-registered as our primary outcome measure. In additional analyses, we then
tested whether choice of self-report over parent-report affected our findings.

Finally, the relation between language and mental health could plausibly be changing
over historical time (Yew & O’Kearney, 2013). It has been argued that the transition to a

knowledge-based economy has increased the economic importance of cognitive resources,

60



including language (Beddington et al., 2008). At the same time, adolescent internalizing
problems have become more prevalent (Bor et al., 2014; Patalay & Gage, 2019). The current
research therefore explored the relation between vocabulary and adolescent internalizing
mental health in two large, nationally representative cohort studies with cohort members born
30 years apart: the 1970 British Cohort Study (BCS1970, children born in 1970) and the
Millennium Cohort Study (MCS2001, children born in 2000-02). This cross-cohort
comparison allowed us to investigate the relation across a time period that has seen an
increase in both reliance on cognitive ability, and in the prevalence of internalizing mental
health difficulties.

We pre-registered two main analyses to assess whether early vocabulary is associated
with self-reported adolescent internalizing symptoms in the general population. The first
analysis assessed this with the BCS1970 and the second with the MCS2001. To better
understand the findings and connect them with existing literature, we also report two
exploratory analyses. The first repeated the main analyses, but with the vocabulary predictor
dichotomised (whether or not the child had a language difficulty, operationalized as scoring
1SD below the mean for vocabulary). This permitted comparison with prior work that has
sought to identify children with language difficulties in this way (for example, Schoon et al.,
2010). The second exploratory analysis repeated the main analyses, but with self-reported
adolescent internalizing symptoms considered as a binary outcome, according to clinical
threshold cut-offs. This allowed us to check whether the relation between vocabulary and
internalizing symptoms differed for those with clinical levels of internalizing symptoms.
Finally, Appendix 1 reports three analyses that assessed the role of vocabulary when parent-
reported adolescent internalizing symptoms were considered as the outcome in each cohort,
and when an adult outcome point was considered for the BCS1970. The latter analysis allows
comparison with Schoon et al.’s (2010) findings of an association between early vocabulary
(dichotomous variable: difficulty or not) and adult mental health in the BCS1970 (see
Appendix 1, Section 9).

Across all analyses, we adjusted for demographic, SEC and childhood psychosocial
variables in order to better capture the unique role that early childhood vocabulary plays in
internalizing symptoms. We hypothesised that after accounting for sociodemographic and
childhood psychosocial factors, lower vocabulary scores would be associated with higher

internalizing symptom scores (i.e., poorer mental health).
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3.3. Method
Data

Data from two national birth cohort studies were used: the 1970 British Cohort Study
(BCS1970) and the Millennium Cohort Study (MCS2001). The BCS1970 follows 16,571
children born in England, Scotland and Wales during one week in 1970 (Elliott & Shepherd,
2006) and has 4 childhood sweeps (ages 0, 5, 10 and 16 years). More information about this
cohort study can be found here: https://cls.ucl.ac.uk/cls-studies/1970-british-cohort-study/.
The MCS2001 follows 19,244 young people born across England, Scotland, Wales and
Northern Ireland in 2000-02 (Connelly & Platt, 2014) and there are currently seven sweeps

(ages 9 months, 3, 5,7, 11 and 14 years). The age 14 sweep of the MCS2001 took place in
2015, and therefore this cohort represents contemporary adolescence. More information

about this cohort study can be found here: https://cls.ucl.ac.uk/cls-studies/millennium-cohort-

study/.

Participants

For the BCS1970, information about all babies born between 5™ April-11% April 1970
was requested (this was not restricted to babies born in the NHS; Institute of Child Health,
1970). The sample was supplemented with children who were born in the eligible week and
had subsequently moved to the UK; there were an additional 79 new cohort members at age

5,294 at age 10 and 65 at age 16 (CLS website: https://cls.ucl.ac.uk/cls-studies/1970-british-

cohort-study/.).
For the MCS2001, a stratified clustered sample design was used, which specifically

over-recruited subgroups of the population (ethnic minorities, disadvantaged areas and the
smaller UK countries). Eligible children (living in the UK at age 9 months, born within the
eligible time period — 1% September 2000-31% August 2001 for England and Wales, and 23™
November 2000-11%" January 2002 for Scotland and Northern Ireland — and receiving child
benefit at age 9 months) were identified by government child benefit records and sampled
from electoral wards (Connelly & Platt, 2014). 72% of eligible families responded to the 9
months sweep of data collection. The original sample was supplemented in the age 3 sweep
with families who were eligible to be included, but were not recruited due to recently moving
to the eligible address; this resulted in an additional 692 families being interviewed (Connelly
& Platt, 2014).

Families with multiple births in the cohorts were excluded due to possible differences

in the language learning environments experienced by these children (BCS1970:189 pairs of
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twins and 1 set of triplets — 2.30%; MCS2001: 251 pairs of twins, 11 sets of triplets and 6
families with two singleton cohort members — 2.84%; Thorpe, Rutter, & Greenwood, 2003).

For the BCS1970, we selected singleton cohort members with complete responses for
the English Picture Vocabulary Test (EPVT; Brimer & Dunn, 1962; age 5). This resulted in a
sample of 11,640 individuals. The majority of cohort members in our analytic sample were of
White ethnicity (96%) and spoke only English (98%).

For the MCS2001, we considered singleton cohort members with complete responses
on the British Ability Scale (BAS II) naming vocabulary scale (age 5; Elliott, Smith, &
McCulloch, 1996), resulting in a final sample of 14,754 cohort members. 89% of our analytic
sample were of a White ethnicity, and 90% spoke only English in the home.

Measures
Predictor variable: age 5 vocabulary

For the BCS1970, receptive vocabulary was measured at age 5 using the EPVT
(Brimer & Dunn, 1962; see Chapter 2 for details). The EPVT has been reported to have a
reliability coefficient of .96 (Osborn et al., 1984). For the MCS2001, expressive vocabulary
was measured using the naming vocabulary sub-test of the BAS II (Elliott, Smith &
McCulloch, 1996), which was administered to cohort members during the third sweep (aged
around 5 years; see Chapter Two). The Naming Vocabulary subscale of the BAS has been
reported to have a reliability coefficient of .65 for five-year-olds (Elliott, Smith, &
McCulloch, 1997). Note that receptive and expressive vocabulary measures tend to be
moderately to highly correlated (e.g. Conway et al., 2017).

Due to the nature of the naming vocabulary test, MCS2001 cohort members did not
complete the same items, as progression through the test depends on their performance and
poor performance may result in administration of an easier set of items. Therefore, in our
analyses, we used ability scores, adjusted for item difficulty. The same set of items were
administered to all BCS1970 cohort members and raw scores were therefore used. Because
MCS2001 cohort members were born over a 2-year period (2000-02), they were different
ages when they completed the naming vocabulary test (mean age of 62.51 months, range
52.87 to 75.52 months). Additionally, fieldwork in the BCS1970 age 5 follow up was
conducted over 6 months in 1975, and cohort members were thus different ages when they
completed the EPVT (mean of 60.92 months, ranging from 58.78 to 75.52 months). We
therefore adjusted for age in months at the time of the test, in both cohorts. In both tests,
higher scores indicated a higher ability. All scores and ages were converted to z-scores for

analyses.
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Outcome variable: adolescent internalizing symptoms

For the BCS1970, total scores on the 9-item Malaise Inventory (Rutter et al., 1970)
were used as a measure of internalizing symptoms at age 16. Scores ranged from 0-9. For the
MCS2001, cohort members were given the 13-item Short Mood and Feelings Questionnaire
(SMFQ; Angold, Costello, & Messer, 1995) at age 14. Scores ranged from 0-26. For both
scales higher scores indicate greater severity of internalizing symptoms. These two scales
have similar items relating to the same domains, such as tiredness, restlessness and mood and
both are reliable and valid indicators of internalizing symptoms (Daviss et al., 2006; Rutter et
al., 1970). In the current samples, there was an alpha of 0.7 (BCS1970 Malaise Inventory)
and 0.93 (MCS2001 SMFQ). All scores were converted to z-scores for analyses.

Potential confounding variables

Biological and SEC variables. Biological risk variables included in all models were
the child’s birthweight (in grams, converted to z-scores for analyses), gestational age in days
(converted to z-scores for analyses), sex (male = 0, female=1). We also included ethnicity
and the main language spoken in the home. SEC variables included in all models were the
highest level of parental education achieved and highest occupational status in the household
at birth (a 3-category measure with a 4" category for unemployment. BCS1970: 1.
professional & managerial, 2. skilled, 3. semi-skilled & unskilled; MCS2001: 1. higher
managerial, 2. intermediate, 3. routine & manual). The MCS2001 has a richer set of
indicators of SEC, allowing us to include two further SEC variables for MCS2001 analyses:
UK OECD weighted income quintiles (taken from the first sweep, an indication of household
income 1=lowest, S5=highest) and net total wealth (converted to z-scores for analyses). We
derived the latter measure by summing information collected at age 11 (MCSS5) about net
housing wealth (house value net of outstanding mortgage) and net financial wealth (total
savings net of any owed debts).

Mother and child psychosocial variables. Maternal psychosocial variables included
whether the cohort member’s mother was a teenage mother at their birth (O=yes, 1=no), the
marital status of the mother at birth (O=partnered, 1=not partnered) and maternal depression
when children were aged 5. In the BCS1970, this was assessed using the Malaise Inventory
(Full version; Rutter et al, 1970). In the MCS2001, this was assessed using the Kessler K6

scale (Kessler et al., 2003). Items on the two scales are similar; for example, both ask
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questions regarding feelings of low mood and restlessness. These variables were converted to
z-scores for analyses.

Child psychosocial variables were internalizing and externalizing difficulties at the
age of 5. In the BCS1970, cohort member’s parents completed the Rutter “A” scale (Rutter et
al, 1970). For the current study, a neurotic score and an antisocial score were calculated, as
detailed by Rutter et al. (1970) and used as indicators of internalizing and externalizing
behavioral difficulties respectively. In the MCS2001, parents completed the Strengths and
Difficulties Questionnaire (SDQ; Goodman, 1997), which was developed as the successor to
the Rutter scales and items on the SDQ emotional symptoms and conduct problems subscales
are similar to those of the antisocial and neurotic subscales of the Rutter “A” scale. Total
scores from the emotional symptoms and conduct problems subscales were calculated as
indicators of internalizing and externalizing behavior problems, respectively. For both scales,
a higher score indicates increased difficulties. These variables were converted to z-scores for
analyses.

Data analysis

The main analyses consisted of 2 multiple linear regressions: 1) BCS1970 data, with
age 16 internalizing symptoms as the outcome and 2) MCS2001 data, with age 14
internalizing symptoms as the outcome. These confirmatory analyses were pre-registered at
the Open Science Framework website (OSF number: osf.io/a94bh).

Missing data strategy. Sampling weights were applied to the analyses of MCS2001
data, to account for the stratified clustered design of the data and the oversampling of
subgroups. The BCS1970 does not have a complex survey design and therefore sample
weights were not required for this cohort. Missing data in all analyses was accounted for with
multiple imputation using chained equations with the mice package in R (van Buuren &
Groothuis-Oudshoorn, 2011). Each dataset was imputed 25 times, as this was greater than the
percentage of missing cells in both cohorts (7.67% BCS1970, 10.26% MCS2001). Across our
chosen samples for each analysis, no data was missing for the main predictor variable
(vocabulary score) or sex. All analyses were conducted in RStudio (RStudio Team, 2020).

Analysis plan. Initially, the raw association between vocabulary and internalizing
symptoms was estimated to assess whether or not there was an association before the addition
of potential confounding variables. Subsequently, to determine whether there was a relation
between age 5 vocabulary and adolescent internalizing symptoms after adjusting for SEC and
childhood psychosocial variables, the following nested models were estimated for both

BCS1970 and MCS2001 data. Biological and sociodemographic factors were added in a first
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model. Mother and child psychosocial variables were then added in a second model. The
vocabulary predictor was added to a third model, and quadratic and cubic terms were added
to the vocabulary predictor in a fourth model to test for any non-linearities. Regression
estimates were pooled based on Rubin’s rules (Rubin, 1984). Mean centering was carried out
for all continuous variables for all analyses.

The model containing biological and SEC variables was initially compared to a model
with no predictors. Each model was then compared to the previous model. The new
predictors in each model were added to the existing predictors in the previous model and
therefore our models were nested within each other. Improvements in fit were assessed using
model comparisons for imputed data, using the method of Meng and Rubin (1992). If an
improvement in model fit was seen when adding the main variable of interest (age 5
vocabulary), this would indicate that language predicted unique variance in adolescent
internalizing symptoms. If an improvement in model fit was seen after adding the quadratic
and cubic terms to vocabulary, this would suggest non-linearities in the relation between age
5 vocabulary and adolescent internalizing symptoms. Pooled partial R? values are reported
for all variables, computed using the method outlined by Harel (2009).

Sensitivity and supplementary analyses

In order to assess whether the ethnic make-up of our selected samples could be
driving any observed effects, we ran two sensitivity analyses: 1). BCS1970: age 5
vocabulary predicting age 16 internalizing symptoms: White, English-speaking sample; and
2). MCS2001: age 5 vocabulary predicting age 14 internalizing symptoms: White, English-
speaking sample, with matching potential confounding variables to the BCS1970 analysis. In
order to assess whether the different items tapping internalising symptoms for the two cohorts
could be driving any differences, we ran a third sensitivity analysis using a harmonised
matched subset of items from the self-reported internalising symptoms subscales from the
BCS1970 and MCS2001. These can be found in Appendix 1.

In order to allow comparison with existing literature, we also carried out 3
supplementary analyses: 1) BCS1970: age 5 vocabulary predicting age 16 parent-reported
internalizing symptoms; 2) MCS2001: age 5 vocabulary predicting age 14 parent-reported
internalizing symptoms; 3) BCS1970: age 5 vocabulary predicting age 34 internalizing
symptoms. There are multiple potential reporters for adolescent mental health. Rates of
agreement between parent and self-reported symptoms of adolescent internalizing symptoms
are known to be low (Rescorla et al, 2013) and studies to date have varied in the measure

used. Analyses 1 and 2 were therefore carried out in order to assess whether the size and
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direction of any associations differed as a function of reporter. Analysis 3 was completed to
complement our adolescent analyses - to see whether or not any relation persisted into
adulthood in the BCS1970 sample, allowing for comparison with Schoon et al, (2010). Main

findings for each can be found below, full details and results can be found in Appendix 1.

3.4. Results
Descriptive statistics

Descriptive statistics can be found in Table 3.1. These were estimated across 25
imputed datasets.

For the BCS1970, differences in the proportions between the full cohort sample and
the analytical sample in this paper (i.e., everyone with a vocabulary score at the age of 5) are
negligible (see Table 1, Appendix 1, Section 1). For the MCS2001, differences between the
full cohort sample and the selected analytical sample are also negligible for most variables
(see Table 2, Appendix 1, Section 1). However, there are more unemployed parents in the full
sample compared to the analytical sample.

As expected, based on demographic trends in the UK, there were more White
ethnicity participants in the BCS1970 compared to the MCS2001 and more parents in the
MCS2001 had university level qualifications (higher degree, first degree, diploma in
education; 38.96%) compared to BCS1970 (first degree, postgraduate degree, national
diploma or certificate, membership of a professional institution, city and guilds full technical

certificate, certificate of education, state registered nurse; 16.84%).

Table 3.1. Mean (SD), proportions (%) and 95% confidence intervals for analysis samples in
the BCS1970 and MCS2001 cohorts

BCS1970 MCS2001
BCS1970: variable Mean (SD) or % o Mean (SD) or %
names [95%C1] MCS2001: variable names [95%C1]
N=11,640 N=14,574
Mental health Mental Health
Age 16 self-reported 3.77(2.20) Age 14 self-reported 5.62(5.90)
internalizing symptoms [3.73:3.81] internalizing symptoms [5.53;5.72]
Age 16 parent-reported 1.95(1.89) Age 14 parent-reported 1.98(2.12)
internalizing symptoms [1.92; 1.99] internalizing symptoms [1.95;2.02]

Language
Age 5 language score
(EPVT)

Age of CM at the time of

vocabulary test (months)
Biological Risk
Variables

Birthweight (g)

35.32(10.81)

[35.12; 35.51]
60.92(1.28)
[60.89:60.94]

3331.09(517.01)

Language

Age 5 language

(naming vocabulary)
Age of CM at time of
vocabulary test (months)
Biological risk variables

Birthweight (g)

109.21(15.61)
[108.95;109.46]
62.51(2.92)
[62.46;62.56]

3388.62(1959.92)
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Gestational age (days)

Sex (female)
Ethnicity (White UK)
Ethnicity (Minority)

Sociodemographic
variables

Language used in home
(English)

Language used in home
(other than English)

Occupation (Professional
& Managerial)
Occupation (skilled
manual & non-manual)
Occupation (semi-
skilled/unskilled)
Occupation(unemployed)
Parental education
(Degree +)

Parental education
(Certificate of education)
Parent education (SRN
(state registered nurse)
Parent education (A
levels)

Parent education (O
level)

Parent education
(Vocational
qualification)

Parent education: no
qualifications

Childhood psychosocial
variables
Teen mum (yes)

[3321.70;3340.48]
281.86(16.44)
[281.56; 282.16]

48.21%
96.22%
3.78%

97.63%

2.37%

20.95%
61.75%

16.33%
0.97%
13.7

1.66%
1.67%
7.88%

21.18%

13.2%

40.71%

8.85%

Gestational age (days)

Sex (female)

Ethnicity (White)

Ethnicity (mixed)

Ethnicity (Indian)

Ethnicity
(Pakistani/Bangladeshi)
Ethnicity

(Black/Black British)
Ethnicity

(Other, including Chinese)
Sociodemographic

variables

Main language in home
(English)

Main language in home
(English and another language)
Main language in home

(only another language)
Occupation (NS-SEC Higher
managerial)

Occupation (NS-SEC
intermediate)

Occupation (NS-SEC Routine&
Manual)
Occupation(unemployed)
Parent education (higher
degree)

Parent education (first degree)

Parent education (diploma in
higher education)
Parent education (A levels)

Parent education (O
levels/GCSE grades A-C)
Parent education (GCSE grades
D-G)

Parent education (none of
these/other including overseas)
Income (lowest quintile)
Income (second quintile)
Income (third quintile)

Income (fourth quintile)
Income (highest quintile)
Total net wealth

Childhood psychosocial
variables
Teen mum (yes)

[3357.00;3420.25]

276.13(13.44)
[275.91;276.35]

48.93%
88.61%
2.91%
1.78%

3.47%

2.22%

1%

90.20%

7.86%

1.94%

46.21%

18.68%

26.17%
8.95%
7.64%

19.15%

12.69%

10.05%

33.05%

7.36%

10.07%

17.34%
18.87%
20.05%
21.60%
22.14%

193416.77(518334.2)

[185052.83;201780.72]

5.89%
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Marital status Marital status (not partnered)

5.37% 32.96%

(not partnered)

Maternal depression 4.32(3.63) Maternal depression 3.14(3.77)
(CM age 5) [4.25;4.39] (CM age 5) [ 3.08; 3.20]
Age 5 CM externalizing 1.8(1.65) Age 5 CM externalizing 1.23(1.56)
difficulties [1.77; 1.83] difficulties [1.21;1.26]
Age 5 CM internalizing 1.5(1.5) Age 5 CM internalizing 1.34(1.56)
difficulties [1.48; 1.53] difficulties [1.31;1.36]

Means, SDs, proportions and 95% Cls are pooled across 25 imputed datasets (both cohorts) and are sample weighted
(MCS2001 only)

Does age 5 vocabulary predict age 16 internalizing symptoms in the BCS1970 (born
1970)?

In an unadjusted model (i.e., not including any potential confounding variables), there was a
significant negative relation between vocabulary and self-reported internalizing symptoms
such that higher vocabulary scores were associated with fewer internalising symptoms (= -
.03 [-.06; -.01]; see Table 3.3). To test whether this relation held when potential confounding
factors were included, we first tested whether two sets of potential confounding variables
predicted internalising symptoms and then whether vocabulary explained variance over and
above these variables. Compared to a model with no predictors, a model with biological and
SEC control variables significantly improved the model fit, (Dm(14, 1336.91)=10.57,
p<.001) (see Table 3 Appendix 1, Section 2). Compared to a model with only these
variables, a model that also included mother and child psychosocial variables had a
significantly improved fit, (Dm(5, 374.65)=5.24, p=.001). Compared to a fully adjusted
model, adding receptive vocabulary scores (model 3) did not significantly improve the model
fit, (Dm(2, 138.26)=0.04, p=.965; see Table 3.2). We examined a model with quadratic and
cubic terms which did not improve the model fit, (Dm(2, 226.84)= 0.34 p=.710), suggesting
the absence of non-linear relations between age 5 vocabulary and age 16 internalizing
symptoms. These results suggest that age 5 vocabulary does not predict any unique variance
in age 16 self-reported internalizing symptoms in this cohort after accounting for potential
confounding variables. Given the unadjusted relation between age 5 vocabulary and age 16
internalizing symptoms, we ran a post-hoc analysis whereby we added the vocabulary
predictor to a model containing biological and SEC variables. This was to check which
potential confounder(s) removed the relation. Compared to a model with only biological and
SEC variables, adding receptive vocabulary scores did not significantly improve the model
fit, (Dm(2, 137.73)=0.28, p=.756). Sex was the only significant predictor in this model
(P=.31[.25;.37], see Table 4, Appendix 1, Section 2), and we therefore conclude that the
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appearance of a relation between vocabulary and internalizing symptoms in the unadjusted
analysis is spurious and due to the co-linearity of sex and vocabulary size in this cohort (see
Patalay & Fitzsimons, 2018; Stolarova et al., 2016 for further evidence that both mental
health and vocabulary show sex differences).

Sensitivity analysis 1 (restricting the analysis to a White, English-speaking sub-
sample) revealed a similar pattern of results (see Appendix 1). However, a different pattern of
results was observed in supplementary analysis 1, which considered parent-reported
adolescent internalizing symptoms as the outcome variable. In a fully adjusted model, this
analysis revealed a significant negative relation between age 5 vocabulary and parent-
reported adolescent internalizing symptoms (3= -.06[-.08;-.03]; see Table 3.3). This suggests
that lower vocabulary scores in childhood were predictive of more parent-reported
internalizing symptoms in adolescence (Table 10, Appendix 1, Section 5). A sensitivity
analysis with parent-reported symptoms that considered only White, English-speaking cohort
members yielded a similar pattern of results.

Measures of self-reported internalizing symptoms are also available in the adulthood
sweeps of the BCS1970. In order to investigate the longer-term effects of age 5 vocabulary
on internalizing symptoms, we ran an analysis with age 34 internalizing symptoms as the
outcome variable, extending the findings of Schoon et al (2010), by considering vocabulary
as a continuous predictor of age 34 internalizing symptoms. In a fully adjusted model, this
analysis revealed a significant negative relation between age 5 vocabulary and age 34
internalizing symptoms (f=-.07[-.09;-.04]; see Appendix 1, Section 9), such that that those
with lower vocabulary scores in childhood self-reported more internalizing symptoms in
adulthood. This differs from the findings of the pre-registered analysis with age 16 self-

reported symptoms as the outcome (see Figure 3.1).
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Figure 3.1. Age 34 and Age 16 internalizing symptoms, predicted from age 5 vocabulary
score.

0.61

0.3 B =-.07[-.09;-.04]

00{ * « Age 16
B Lt Age34d

Internalizing Symptoms
(Standardized)

) 0 2
Age 5 Vocabulary Score
(Standardized)

Note: The scale of the standardised vocabulary measure ranges from —1.97 (5th percentile) to 1.45 (95th
percentile). The age 16 internalising symptoms measure standardised scale ranges from —1.71 (5th percentile)
to 1.92 (95th percentile). The age 34 internalising symptoms measure standardised scale ranges from —1.16
(5th percentile) 1.75 (95th percentile).

Does age 5 vocabulary predict age 14 internalizing symptoms in the MCS2001 (born
~2001)?

In an unadjusted model, a significant positive relation between vocabulary and self-
reported internalizing symptoms was observed such that higher vocabulary scores were
associated with more internalizing symptoms (= .03 [.01; .06]; see Table 3.3). To test
whether this relation held when control factors were included, we first tested whether two
sets of control variables predicted internalising symptoms in the MCS2001 and then whether
vocabulary explained variance over and above these variables. Compared to a model with no
predictors, a model with biological and sociodemographic control variables significantly

improved the model fit, (Dm(24, 4312.52)= 36.69, p<.001). Compared to a model with only
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these variables, a model that also adjusted for mother and child psychosocial variables gave a
significantly improved fit, (Dm(5, 429.41)=14.43, p<.001) (see Table 5 Appendix 1, Section
2). Compared to a fully adjusted model, adding expressive vocabulary scores in model 3
accounted for significantly more variance in the outcome, (Dm(2, 331.61)=9.93, p<.001; see
Table 3.2), such that higher vocabulary scores were associated with more internalizing
difficulties in adolescence. We examined a model with quadratic and cubic terms which did
not improve the model fit, (Dm(2, 366.39)= 0.03, p=.975), suggesting the absence of non-
linear relations between age 5 vocabulary and age 14 internalizing symptoms. In sum, for
children born in 2000-02, age 5 vocabulary ability explains some unique variance in age 14
internalizing symptoms, such that better childhood vocabulary ability predicts poorer
adolescent internalizing symptoms. The effect size of the vocabulary predictor (£ =
.05[.02;.07]) indicates that a 1 SD increase in vocabulary was associated with an increase of
5% of a standard deviation in internalizing symptoms. Despite being small in size, this effect
is of comparable magnitude to other predictors in the model (maternal mental health (3
=.07[.04;.09]), childhood externalizing symptoms (3=.05[.02;.07]) and is larger than that of
childhood parent-rated internalizing symptoms (B=.02[-.00;.04]); see Table 5, Appendix 1,
Section 2).

Table 3.2. B [95% ClIs] for fully adjusted regression models (final model) for BCS1970
sample (N=11,640) and MCS2001 sample (N=14,574)

BCS1970 MCS2001
o [95% CI] MCS2001: variable [95% CI]
BCS1970: variable names %’artia I R? names BPar tial R
N=11,640 N=14,574
Biological Risk Biological risk
variables variables
Birthweight (g) -.02[-.05;.01], Birthweight (g) .00[-.03;.04]
p=26 p=.1
0.0002 0
Gestational age (days) .00[-.03;.03], Gestational age (days) .01[-.01;.03]
p=99 p=49
0 0
Sex (male) REFERENCE Sex (male) REFERENCE
Sex (female) .32[.26;.38]*, Sex (female) .54[.50;.58]**
p=.00 p<.001
0.0247 .0728
Ethnicity (White) REFERENCE Ethnicity (White) REFERENCE
Ethnicity (Minority) .05[-.11;.20], Ethnicity (mixed) .02[-.09;.12]
p=.56 p=.76
0 .0008
Ethnicity (Indian) -.11[-.27;.04]
p=15
Ethnicity -21[-.34;-.08]**
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Sociodemographic
variables

Language used in home
(English)

Language used in home
(other than English)

Occupation (Professional &
Managerial)

Occupation (skilled manual
& non-manual)

Occupation (semi-
skilled/unskilled)
Occupation(unemployed)

Parental education
(Degree +)

Parental education
(Certificate of education)

Parent education (SRN
(state registered nurse)

Parent education (A levels)

Parent education (O level)

Parent education
(Vocational qualification)
Parent education: no
qualifications

Childhood psychosocial
variables
Teen mum (no)

Teen mum (yes)

REFERENCE

.01[-.17;.19],
p=95
0

REFERENCE

.00[-.06;.07],
p=96
0.0001

-.01[-.10;.08],
p=2384

.10[-.21;.40],
p=.53

REFERENCE
07[-.12;.25],

p=48
0.0002

-.01[-.20;.18],
p=.91
.01[-.09;.11],
p=.83
.02[-.07;.11],
p=.62
-.03[-.14;.08],
p=.59

.02[-.06;.11],
p=61

REFERENCE
.10[.01;.197%,
p=.03

(Pakistani/Bangladeshi)
Ethnicity

(Black/Black British)
Ethnicity

(Other, including
Chinese)

Sociodemographic
variables

Main language in home
(English)

Main language in home
(English and another
language)

Main language in home
(only another language)
Occupation

(Higher managerial)
Occupation
(intermediate)

Occupation
(Routine& Manual)
Occupation(unemployed)

Parent education
(higher degree)
Parent education
(first degree)

Parent education
(diploma in higher
education)

Parent education

(A levels)

Parent education

(O levels/GCSE grades
A-C)

Parent education (GCSE
grades D-G)

Parent education (none of
these/other including
overseas)

Income (lowest quintile)

Income (second quintile)

Income (third quintile)
Income (fourth quintile)
Income (highest quintile)
Total net wealth
Childhood psychosocial

variables
Teen mum (no)

Teen mum (yes)

p<.001
-.12[-.25;.01]
p=.06

-.11[-.31;.09]
p=28

REFERENCE

.01[-.09;.11]
p=.83
0
.01[-.16;.17]
p=93

REFERENCE

.01[-.05,.07]
p=.76
0
.02[-.04;.08]
p=49
.03[-.06;.13]
p=.46

REFERENCE

-.05[-.13;.02]
p=18
.0001

-.05[-.13;.04]
p=.30

-.04[-.13;.05]
p=37

-.06[-.14;.03]
p=17

-.02[-.13;.10]
p=.79

-.05[-.16;.05]
p=.33

REFERENCE
.03[-.04;.10]
p=41
.0006
-.03[-.10;.04]
p=43
-.04[-.11;.04]
p=34
-.08[-.15;.00]
p=.05
-.02[-.04;-.007]*
p=.03
.0004

REFERENCE
.01[-.12;.14]
p=.388
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Marital status
(partnered)
Marital status
(not partnered)

Maternal depression
(CM age 5)

Age 5 CM externalizing
difficulties

Age 5 CM internalizing
difficulties

Age 5 language

Age of CM at time of
taking vocabulary test
(months)

Age 5 vocabulary

R2

0.0007

REFERENCE

01[-.12;.14],
p=92
0
.02[-.01;.05],
p=29
0.0001
.04[.01;.077*,
p=.01
0.0013

.05[.02;.08]**,

p=.00
0.0025

.00[-.03;.03],
p=.52
0
-.00[-.03;.03],
p=94
0

0.0332

Marital status
(partnered)
Marital status (not
partnered)

Maternal depression
(CM age 5)

Age 5 CM externalizing
difficulties

Age 5 CM internalizing
difficulties

Age 5 language

Age of CM at time of
taking vocabulary test
(months)

Age 5 vocabulary

R2

0

REFERENCE

.07[.02;.13]**
p<.001
.001
.07[.04;.09]**
p<.001
.0038
.05[.02;.07]**
p<.001
.0016
.02[-.00;.04]
p=.07
.0003

.01[-.01;.03]
p=.33
0
.05[.02;.07]**
p<.001
.0017

0.0893

* p <.05, ** p <.01. These are the results for the final model (model 3) in the hierarchical regression. Please see Appendix 1,
section 2 for the full regression model tables.

A sensitivity analysis restricted to a White, English-speaking sub-sample, with matched

BCS1970 potential confounding variables revealed that a model with the vocabulary

predictor was a significantly better fit than a model including only the biological, SEC,

mother and childhood psychosocial variables: better vocabulary scores in childhood were

associated with more self-reported internalizing symptoms in adolescence (see Appendix 1).

Supplementary analysis 2 considered parent-reported adolescent internalizing

symptoms as the outcome variable and here there was a significant negative relation between

age 5 vocabulary and adolescent internalizing symptoms, in a fully adjusted model such that

better vocabulary scores in childhood were predictive of fewer parent-reported internalizing

symptoms in adolescence (B=-.03 [-.05 to -.01]; see Table 3.3 and Table 12, Appendix 1,

Section 7).

Overall, switching from self-report to parent-report of adolescent internalizing

symptoms changes the direction of effect such that good early vocabulary predicts fewer

internalizing symptoms in both cohorts (see Figure 3.2). As can be seen from Figure 3.3, the

self- and parent-reported internalising symptoms measures are significantly different from

one another (the confidence intervals for each do not overlap).
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Figure 3.2 Adolescent self and parent reported internalizing symptoms, predicted from age 5

vocabulary score.
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Note: For BCS1970 data, the scale of the standardised vocabulary measure ranges from —1.97 (5" percentile)
to 1.45 (95" percentile). The self reported internalising measure standardised scale ranges from —1.71 (5%

percentile) to 1.92 (95" percentile). The parent reported internalising symptoms measure standardised scale
ranges from —1.03(5" percentile) to 2.13 (95" percentile). For MCS2001 data, the scale of the standardised
vocabulary measure ranges from —1.79 (5" percentile) to 1.44 (95" percentile). The self reported internalising
measure standardised scale ranges from —0.95 (5" percentile) to 2.12 (95" percentile). The parent reported
internalising symptoms measure standardised scale ranges from —0.96 (5" percentile) to 1.83 (95" percentile).
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Figure 3.3 B [95% ClIs] for Internalizing Symptoms (Self and Parent Reported) in BCS1970
and MCS2001
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Exploratory analyses

The following post-hoc, exploratory analyses were conducted to better understand the
above results in the context of the broader literature. Model comparisons and tables for
exploratory analyses can be found in Appendix 1, Section 12.

1. Age 5 vocabulary as a binary predictor

Schoon et al (2010) analysed the BCS1970 and found that vocabulary difficulties at age
5 (a dichotomous variable, where a difficulty was defined as vocabulary 1 standard deviation
below the mean) were associated with poor mental health at age 34. Along with studies of
DLD, Schoon et al’s (2010) findings led us to predict that vocabulary ability across the full

continuum would be negatively associated with internalizing symptoms in the general
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population in adolescence. However, the main pre-registered results suggest that this is not
the case when the full continuum of vocabulary ability is considered. To test whether the
predicted association holds in adolescence when a dichotomised vocabulary predictor
(vocabulary difficulty or not) is used, we ran two further models with data from the BCS1970
and the MCS2001. Absence of vocabulary difficulties was used as the reference category.
Models were built in the same way as the main analyses. The vocabulary predictor was
dichotomised at 1 SD below the mean, in line with the methodology of Schoon et al (2010).
However, some research has classified language difficulty as 1.5 SD below the mean
(Norbury et al., 2016), and we therefore also dichotomised the vocabulary predictor using
this cut off as a sensitivity analysis (see Appendix 1, Section 13).

In the BCS1970 sample, 1872 cohort members (16% of the cohort) had vocabulary
scores 1 SD below the mean. Results for this analysis can be found in Table 18 (Appendix 1,
Section 12). There was no relation between vocabulary and internalizing symptoms when
vocabulary was considered as a binary predictor in a fully adjusted model (B=-.02 [-.10;.05];
see Table 3.3). This remained the case when the more stringent cut off of 1.5SD below the
mean was used (1114 cohort members (10%) had scores 1.5SD below the mean (See
Appendix 1, Section 13).

In the MCS2001 sample, 2919 cohort members (20%) had vocabulary scores 1 SD
below the mean. Results for this analysis can be found in Table 19 (Appendix 1, Section 12).
There was no significant relation between age 5 vocabulary and adolescent internalizing
symptoms in a fully adjusted model when this cut off was considered (= -.05[-.01;.01]; see
Table 3.3). However, when the more stringent cut off of 1.5SD below the mean was used,
there was a significant negative relation between age 5 binary vocabulary and age 14
internalizing symptoms (B=-.14[-.24;.-.05]. See Appendix 1, Section 13). This suggests that
poor vocabulary was predictive of fewer internalizing symptoms at age 14. While the effect
size was again small, this unexpected direction of effect is consistent with the outcome of the
main pre-registered analyses reported above. When using this cut off, 8% of MCS2001
cohort members were classed as having vocabulary difficulties (1204 cohort members). This
maps on to national prevalence levels for DLD, which are estimated to be around 7.5%

(Norbury et al, 2016).
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Binary internalizing symptoms as the outcome variable

In our main pre-registered analyses, we found that for BCS1970 cohort members,
there was no relation between age 5 vocabulary and internalizing symptoms. For MCS2001
cohort members, there was a positive relation between age 5 vocabulary and self-reported
internalizing symptoms. Therefore, in a second set of exploratory analyses, we investigated
whether these trends remained when we considered those with clinical levels of internalizing
symptoms, (scores >4 on the Malaise inventory in the BCS1970 and scores >12 on the SMFQ
in the MCS2001), with binary logistic regressions, whereby 0 = non-clinical levels and 1 =
clinical levels of internalizing symptoms.

In the BCS1970 sample, 4188 cohort members had scores >4 on the Malaise
inventory. This analysis revealed that the odds of having clinical levels of internalizing
symptoms in adolescence did not differ as a function of vocabulary (see Table 3.3). This
finding is in line with the main pre-registered analysis for the BCS1970, which also suggests
no relation between early vocabulary and the continuous internalizing symptoms measure.

In the MCS2001 sample, 2013 cohort members had scores >12 on the SMFQ. This
analysis revealed that for every SD unit increase in vocabulary, there was a 16% increase in
the odds of having clinical levels of internalizing symptoms (OR=1.16[1.07;1.25], see Table
3 & Table 21, Appendix 1, Section 12). This is in line with the finding of the main pre-
registered analysis, whereby MCS2001 cohort members with better vocabulary in childhood
were found to have more internalizing symptoms in adolescence. However, it is worth noting
that compared to a model with all potential confounding variables, adding expressive

vocabulary scores did not significantly improve the model fit (see Appendix 1, Section 12).

Table 3.3. Main exposure (age 5 language) — outcome (internalizing symptoms) relationship
in each analysis

Analysis details BCS1970 MCS2001
Age 5 language Age 5 language
(B Coef[95% CI], (B Coef [95% CI],

p value) p value)
Self-report: unadjusted Age 5 language
predicting self-reported -.03 [-.06; -.01]**, .03 [.01; .06]**
adolescent mental health, p<.001 p<.001
unadjusted model.
Self-report: fully adjusted Main, pre-registered
:E;‘llg“s'r ?ﬁ;ﬂlaﬂguage .00[-.03;.03], 05[.02;.07]**,
y P & p=.94 p<.001

adolescent mental health,
after adjusting for
demographic,
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White subset

Parent-report

White subset (parent-
report)

Exploratory: binary
language those scoring 1SD
below the mean defined as
language difficulties
(O=normal language, 1 =
language difficulties)

Sensitivity: binary language
those scoring 1.5 SD below
the mean defined as
language difficulties
(O=normal language, 1 =
language difficulties)

Exploratory 2: binary
internalizing symptoms
OR [95% Cis]

socioeconomic and
childhood indicators of
poor mental health

Analysis conducted as a
sensitivity check. Model
built in the same way as
the main analysis, this
time considering only
English-speaking cohort
members of a White
ethnicity.

Supplementary analysis.
Models built in the same
way as the main analysis.
Here, the outcome
variable was parent-
reported mental health, to
assess whether the main
analysis results changed
when considering a
different perspective.

Analysis conducted as a
sensitivity check. Model
built in the same way as
the main analysis, this
time considering only
English-speaking cohort
members of a White
ethnicity.

Exploratory analysis 1.
Models built in the same
way as the main analysis.
This time language
considered as a binary
predictor, to consider
those specifically with
language difficulties.
Sensitivity check with
more stringent cut off
point. Models built in the
same way as the main
analysis.

Exploratory analysis 2.

Internalizing symptoms
outcome considered as

binary.

.01[-.03;.04],
p=.72

-.06[-.08;-.03]**,
p<.001

-.06[-.08;-.03]**
p<.001

-.02 [-.105.05],
p=.54

-.03[-.15;.08],
p=.59

1.00[.93;1.08],
p=.95

.03[.005.05]*,
p=.02

-.03[-.05;-.01]**
p<.001

-.04[-.07;-.02]**,
p<.001

-.04[-.09;.02],
p=.22

- 11[-.21;-.02]*%*,
p<.001

1.16[1.07;1.25]**,
p<.001
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Sensitivity: complete case The main analysis

for language and considered all of those

internalizing symptoms cohort members with just
complete scores for the
language predictor.
However, due to debate
around whether or not the
outcome variable should
be imputed, we also
conducted a sensitivity
check whereby we
considered complete
cases for language and the
mental health outcome.

.00[-.03;.03], .05[.03;.08]**,
=9I p<.001

Age 34 mental health as the Supplementary analysis.

outcome variable Models built in the same
way as the main pre-
registered analysis

-.07[-.09;-.04]**,
p<.001

Binary language *: coefficient for poor language, normal language = reference group.

B Coefficients for the White subset, binary language and parent-reported outcome models are taken from the fully adjusted
models (see Appendix 1)

* p<.05, ** p<01.

3.5. Discussion
In pre-registered analyses, we assessed whether early vocabulary in the general

population is associated with self-reported internalizing symptoms in adolescence. The
overall finding was that in a cohort of children born in 1970, there was no significant relation
between early vocabulary and self-reported adolescent internalizing symptoms once a
comprehensive set of potential confounding variables was included. However, a
supplementary analysis revealed that a relation emerged in adulthood, such that better early
vocabulary predicted fewer self-reported adult internalizing symptoms. This finding was in
line with Schoon et al. (2010). Conversely, in the more recently-born MCS2001 children
(born ~2001), better early vocabulary predicted worse self-reported adolescent internalizing
symptoms, an effect that remained in a fully adjusted model. In general, findings for both
cohorts did not differ when vocabulary or internalizing symptoms measures were treated as
dichotomous measures. Overall, our results suggest that the relation between early
vocabulary and self-reported adolescent internalizing symptoms varies by generation in the
UK.

Given the low rates of agreement between self report and parent report (correlations
of typically ~0.2; Rescorla et al, 2013; Patalay & Fitzsimons, 2018), we investigated whether
or not the outcomes of the pre-registered analyses (which focussed on self-reported

symptoms) differed when parent-reported symptoms were considered as the outcome
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variable. Across cohorts, parents tended to report fewer internalizing symptoms if their child
had better language early on. This finding is in line with St Clair et al., (2019) and a recent
meta-analysis (which did not differentiate studies on the basis of reporter; see Hentges et al,
2021). Thus, for the MCS2001, the direction of effect reversed when parent reports were
considered instead of self reports. Similar trends have been noted in the literature. For
instance, a socioeconomic gradient is observed in parent-reported child mental health, but not
in child-reported mental health (Johnston et al., 2014). In contrast, no significant differences
by ethnic group are observed at age 14 in MCS2001 cohort members based on parent report,
but substantial ethnic differences are observed based on self report (Patalay & Fitzsimons,
2018). Some previous research looking at this relation with general population samples has
used an outcome measure where self- and parent-reported internalizing symptoms have been
combined into one overall measure (Miller et al, 2020; Bornstein et al, 2013). However, it is
unclear what a combined measure of self- and parent-reported symptoms represents given
their low correlation. The current findings, where the direction of effect differs as a function
of reporter, suggest that studies with a combined outcome measure should be interpreted with
caution.

Given the differences in direction of effect as a function of reporter, an important
question is whether one reporter is more reliable for identifying internalizing symptoms in
adolescence. There are strong arguments to be made for self-report measures. First, the socio-
demographic patterns of self report better match the latest national prevalence estimates
based on clinical diagnoses, which are arguably the gold standard. This suggests that they
better reflect population patterns in diagnosed mental health difficulties, compared to
symptoms reported by others (Sadler et al., 2018). Second, generally speaking, young people
are competent reporters of their own mental health (Sharp et al., 2006) and it is argued that
they should be considered the primary reporter when assessing internalizing mental health
(The Children’s Society, 2019). Third, from a longitudinal perspective, self-report measures
allow direct comparison with adult outcomes in the BCS1970 (for example, Schoon et al,
2010), where only self-reported measures are available, which is the norm in research on
adult mental health. For these reasons, we pre-registered the self-report measure as the
primary outcome and, while the current direction of findings for the recent cohort is
surprising, we consider it important to take seriously the possibility that good vocabulary is
not straightforwardly predictive of good mental health.

The finding that better childhood abilities predict more internalizing symptoms in

adolescence in the MCS2001 is counterintuitive, and there are a number of possible
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explanations for this direction of effect. For example, academic pressure may have increased
in recent years: schoolwork, examinations and feeling pressured are commonly reported
stressors among adolescents (Gray et al., 2011). It is possible that language ability is
positively associated with pressure to succeed academically, resulting in adolescents with
more advanced language abilities having a higher risk of feeling stressed and experiencing
poor mental health. Adding to possible increases in academic pressure is the widening of
social and generational inequalities in Britain over this period (Corlett et al., 2019), which
increases the importance of academic qualifications in achieving economic stability in
adulthood (Green et al., 2020).

Limitations and strengths.

This research used vocabulary as the sole measure of language ability. As a result, we
might not have captured the kinds of language problems that lead to mental health
difficulties. Recent research suggests that different measures of formal language tend to load
on to the same factor (Fricke et al., 2017), so vocabulary is likely a good proxy for broader
language ability. However, there is some evidence that pragmatic language skills cluster
separately (Wilson & Bishop, 2019) and that they might be more directly related to mental
health (Brenne & Rimehaug, 2019; Ketelaars et al., 2010). Likewise, we focused only on one
domain of mental ill-health - internalizing symptoms - and it might be that a different picture
would emerge if externalizing symptoms were analysed (for example, Chow & Wehby,
2018).

While receptive and expressive vocabulary tend to be moderately to highly correlated
(e.g. Conway et al, 2017), the difference in self-reported findings between cohorts could be
attributed to the use of a receptive vocabulary measure in the BCS1970 and an expressive
vocabulary measure in the MCS2001. However, one would have thought that if the difference
could be attributed to the use of different vocabulary measures, a similar cohort difference
would emerge for the parent-reported outcome, which was not the case.

We were careful to include a robust set of confounders based on previous research,
including childhood SEC, biological risk factors and both childhood and maternal mental
health. However, we acknowledge that, given the weakness of the observed associations
between early vocabulary and adolescent internalising symptoms, it is possible that taking
into account a strong unmeasured confounder could result in the associations disappearing.

As with any longitudinal data analysis, missing data had to be accounted for. Those
with mental health difficulties in one sweep of cohort studies are less likely to take part in the

next sweep. Furthermore, males, particularly of a lower SEC, tend to be underrepresented in
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subsequent sweeps (Elliott & Shepherd, 2006; Mostafa & Wiggins, 2014). Therefore, missing
data could introduce bias into the results. To combat this, missing data were accounted for
using multiple imputations, which are considered a “best effort” approach (Little & Rubin,
2019). Although we have aimed to capture the full continuum of vocabulary abilities, higher
rates of attrition may occur among those with language difficulties, and it is therefore
possible that our results underestimate effects. However, we have imputed missing data to
minimise bias due to attrition.

Finally, as with any study, it is likely that some measurement error is present (Van
Smeden et al., 2020). However, we have no reason to expect any differential or multivariate
error for our variables, or to expect large amounts of non-differential error for the
standardised, reliable measures we make use of.

Despite these limitations, the strengths of this research lie in the large and nationally
representative samples with researcher-collected vocabulary measures, that make it possible
to test the association between early vocabulary and later internalizing symptoms, while
taking into account important control variables. As such, findings are generalisable to the
United Kingdom. However, our cross-cohort comparison revealed that this relation has
changed between generations. It could therefore also differ as a function of cultural and
socio-economic conditions across the globe, meaning our findings for contemporary
adolescents may not be generalisable beyond the UK.

Finally, supplementary analyses allowed us to look at this relation when taking
parents’ perspectives on their adolescent’s’ internalising symptoms, and enabled us to look at
the relation across the life course in the 1970 born cohort, by considering adulthood
internalizing symptoms. The use of two nationally representative birth cohorts allowed us to
compare this relation in two different generations born 30 years apart, during a period when
mental health difficulties were on the rise.

Implications.

There are several implications of this work. First, it has been claimed that early
language ability is important for later mental health (Bercow, 2018). Empirical findings in
support of this position would suggest a need for public health interventions to promote early
language in the wider population rather than exclusively in clinical populations with language
difficulties. However, our findings suggest that good early vocabulary does not necessarily
protect adolescents from internalizing difficulties. Further, where a relation does exist, effect
sizes are small, and, for contemporary adolescents, in the opposite direction to that predicted.

This research suggests that while public health interventions to promote early language are
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well founded for educational reasons (e.g., Fricke et al, 2017), caution is needed when
looking for means to improve adolescent internalizing mental health.

Second, in line with Schoon et al (2010), higher vocabulary scores in early childhood
do appear to be related to better internalizing mental health in adulthood. However, it
remains to be seen whether this is still the case in the more recent cohort. Given the absence
of an analogous relation for adolescent internalizing mental health, it would appear that the
link between early vocabulary and adult internalizing mental health might not be direct
(through adolescent mental health); but might instead operate via education and labour
market outcomes in early adulthood. Possible pathways need to be tested with future
research.

Third, although the effect size for vocabulary in the contemporary cohort was small,
the finding that better vocabulary ability in childhood was associated with poorer adolescent
internalizing mental health should not be dismissed. Rather, potential adverse associations of
cognitive ability and mental health should be entertained as a possibility in current
generations, and reasons for such associations should be studied.

Finally, given the change in direction of effect as a function of reporter, it is vital to
understand the measurement and reporting of adolescent internalising mental health in greater
detail. In the meantime, studies should ideally not be based solely on one reporter and

reporter effects should be more actively considered.

3.6. Conclusion

The use of two cohort studies enabled us to test whether there is an association
between early vocabulary and adolescent internalizing mental health, and if so, how any
relation may have changed over 30 years. In the BCS1970, no relation was observed for self-
reported adolescent internalizing mental health once controls were accounted for. In the
contemporary generation, MCS2001 data indicate that, if anything, better childhood
vocabulary predicts poorer self-reported adolescent internalizing mental health, regardless of
whether vocabulary was considered as a continuous or binary predictor. Thus, the relation
between age 5 vocabulary ability and adolescent internalizing symptoms varies with
generation. When parent-reported adolescent symptoms were considered, lower childhood
vocabulary scores predicted poorer adolescent internalizing mental health in both cohorts.
Therefore, the relation also varies as a function of reporter. In all analyses effect sizes were

small. In sum, the relation between childhood vocabulary and adolescent internalizing
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symptoms varies by generation and reporter — good early language skills may not be

protective for contemporary adolescents’ internalizing mental health.
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Chapter 4 : Tracking the relation between different dimensions of socio-economic
circumstance and vocabulary across developmental and historical time

This chapter forms the basis of a submitted manuscript, which is available as a pre-
print Thornton, E., Matthews, D., Patalay, P., & Bannard, C. (2021, August 13). Tracking the
relation between different dimensions of socio-economic circumstance and vocabulary across

developmental and historical time. https://doi.org/10.31234/osf.io/bu3px

4.1. Abstract

Despite policy-makers seeking interventions to address them, social inequalities in
child vocabulary persist. To make better targeted progress, fundamental questions must be
addressed: which aspects of socioeconomic circumstances (SEC) best predict vocabulary? Is
this stable over developmental and historical time? Data from two large, nationally-
representative (for sex, ethnicity, and SEC) datasets were analysed: the 1970 British Cohort
Study (N=14,206) and the Millennium Cohort Study (N=17,082). Substantial individual
differences in vocabulary (ages 3—14) were explained by multiple indicators each making a
unique contribution, most notably parent education (partial R?: 6.72%-8.55%), income and
occupation. Inequalities were generally stable over developmental and historical time.
However, findings suggest a need to focus on widening inequalities both towards the start

and end of compulsory schooling.
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4.2, Introduction

Children need good language skills in order to be able to access education and, in
turn, the labour market (Law, Charlton, & Asmussen, 2017; Oxford University Press, 2018).
For decades, studies have observed social inequalities in vocabulary size (Hart & Risley,
1995b; Pace et al., 2017) and policy makers have sought educational interventions to correct
these disparities (Bercow, 2018). Yet randomised controlled trials suggest that such
interventions have mixed success (Law, Charlton, Dockrell, et al., 2017). To assist in better
directing future research and better targeting interventions, we address three fundamental
questions using large, nationally representative, longitudinal UK datasets. First, are all
indicators of socioeconomic circumstance (SEC) equal in predicting vocabulary outcomes?
Second, does the relation between SEC and language development stay constant over
developmental time? And third, is the relation between SEC and language development
changing over historical time as our economy becomes increasingly knowledge based and

hourglass shaped?

Are all indicators of SEC equally predictive of vocabulary?

While parent education, occupational status, income, wealth and neighbourhood
disadvantage statistics are all often used as interchangeable indicators of SEC, each
dimension reflects access to different resources that may affect language development
(Duncan & Magnuson, 2012). Although there are some claims that maternal education is the
most relevant SEC indicator for language development (Hoff, 2013; Hoff et al., 2012), we
know of no empirical work explicitly testing this claim in nationally representative samples.
Insight into which SEC indicator is most relevant for language development has important
implications for understanding the pathways between SEC and language and whether the
relationship between each predictor is directly or indirectly related to language development.
The MCS2001 affords us a unique opportunity to address this question, with information on
parent education, income, wealth, occupational status and relative neighbourhood deprivation
available for a large nationally representative sample of children born in the UK between
2000-02.

The association between parent education and child language ability is often
explained in terms of the quality and quantity of child directed speech, possibly due to
parental knowledge about child development (Hirsh-Pasek et al., 2015; Hoff, 2003;
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Huttenlocher, Waterfall, Vasilyeva, Vevea, & Hedges, 2010; Pan, Rowe, Singer, & Snow,
2005; Rowe, 2008, 2012; Schwab & Lew-Williams, 2016). Importantly, parent knowledge
about child development is positively correlated with levels of parent education, and such
parent knowledge mediates the relation between parent education and child language
outcomes (Rowe, 2008; Rowe et al., 2016; Suskind et al., 2018). More educated parents are
more likely to seek advice from professionals (for example, nurses) and their immediate
family (such as their own parents), whereas less educated parents are more likely to seek
advice from extended family members (such as grandparents); seeking advice from
professionals may be positively related to knowledge about child development (Bornstein et
al., 2010; Rowe et al., 2016). Parent education may also reflect language related genetic
factors, and the role of parent’s own vocabulary skill in the language development of their
child: for example, parents with larger vocabularies provide a higher quality language
learning environment, even after adjusting for years of parent education (Rowe et al., 2005).
Additionally, educational attainment can be thought of in terms of human capital, which
refers to knowledge and skills, and it is thought that a parent’s human capital shapes that of
their child (Conger & Donnellan, 2007; Duncan & Magnuson, 2012). Therefore, a parent’s
human capital may affect the goals and aspirations they hold for their child and as a result
they may invest more time in interacting with their child and in their child’s learning than
those with lower educational attainment and thus less human capital (Conger & Donnellan,
2007; Duncan & Magnuson, 2012; Sohr-Preston et al., 2013).

Income may also affect language development through the availability of learning
resources and linguistically stimulating toys available in the household, which differs as a
function of SEC (Bassok et al., 2016; Kaushal et al., 2011; Washbrook & Waldfogel, 2011).
According to the family investment model, parents with more income and higher levels of
education will invest more resources in child development compared to lower SEC parents,
who may instead be forced to spend their limited resources on more immediate needs, and
these investments may have a more positive impact on child development, such as language
outcomes (Conger & Donnellan, 2007). Furthermore, higher income children may have more
access to opportunities for linguistic stimulation, such as visits to museums or libraries.
Environments that offer cultural opportunities to children are potentially important for
linguistic development, and disparities between low and middle income children in access to
such opportunities and resources have been reported (Neuman & Celano, 2001). Income may
also be indirectly related to language development through its impact on attendance at high

quality day-care settings, which has been linked to positive outcomes, including language,
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particularly for those from disadvantaged backgrounds (Geoffroy et al., 2007; Magnuson et
al., 2004; Schmerse, 2020). Despite this, those from more deprived backgrounds are less
likely to be able to afford or have access to high quality settings (Bassok & Galdo, 2016;
Petitclerc et al., 2017; Roy et al., 2014). The family stress model posits that economic
difficulty can influence parenting as a result of having a harmful effect on emotions,
behaviours and relationships (Conger & Conger, 2002; Conger & Donnellan, 2007). This in
turn can affect language development by affecting the interactions parents have with their
children (Perkins et al., 2013).

Parental interactions and the level of quality input that children receive from parents
is also influenced by levels of household disorganisation, chaos, noise and living in crowded
houses, which are associated with poverty and may in turn predict language outcomes (Evans
et al., 1999; Vernon-Feagans et al., 2012). Further, high and middle SEC families who were
primed to think about recent experiences of financial paucity directed lower quality input to
their three year old children in a later play session, and engaged in fewer conversational turns
at the end of a month of financial difficulty (Ellwood-Lowe et al., 2022). Income may also be
related to brain activity in areas for which there is evidence of activation being associated
with enhanced cognitive abilities.. The Baby’s First Years project in the US is a randomised
controlled trial investigating the causal impact of a poverty reduction intervention, where low
income mothers were randomised shortly after giving birth to receive an unconditional cash
gift of either $333 (high cash gift) or $20 (low cash gift) a month for the first few years of
their babies lives (“Baby’s First Years”, 2018). In a subgroup analysis of data from this
project, babies of mothers in the high cash group exhibited patterns of brain activity more
consistent with subsequent enhanced language and cognitive abilities, than those seen in the
low cash group (Troller-Renfree et al., 2022), suggesting that interventions that aim to reduce
poverty lead to causal changes in brain activity.

Another indicator of family SEC is family wealth. Whereas income refers to financial
resources at any one time, for example as a result of pay from employment, wealth refers to
the total accumulated resources over time, and is usually conceptualised as total assets net of
outstanding total debt (Keister, 2018; OECD, 2015). Assets can be financial (such as savings
accounts, stocks and shares) and non-financial (such as home or vehicle ownership; Pfeffer &
Schoeni, 2016). Wealth is a profoundly right skewed variable and is more unequally
distributed than income; high levels of wealth are concentrated in the top 1% of the
distribution, with the wealthiest 10% estimated to own 44% of all UK wealth in 2016
(OECD, 2015; Office for National Statistics, 2019b). Although certainly related to family
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income, wealth and income are two distinct constructs — those who are wealthy can have
little income, and those with high incomes can have little in the way of assets (Dorling et al.,
2007.; Keister, 2018). The correlation between the two constructs is positive, but relatively
small. This could be due to some households having a high income from their employment,
but high spending / low savings behaviours and therefore low wealth. Conversely,
households may have high wealth with little or no current income, because for example they
are retired but saved during their working years, or inherited a large amount of wealth
(Duncan & Magnuson, 2012; Keister, 2018; OECD, 2015).

There are several possible mechanisms through which family wealth could affect
child language development. Firstly, wealth may be a more stable, accurate indicator of one’s
long term economic resources than income (Jez, 2014). Financial assets may complement
income in the purchase of resources for child development, such as books and toys. However
it is thought that they are most important in being able to buy a home (Moulton et al., 2021;
Orr, 2003; Yeung & Conley, 2008). Rather than providing resources that enhance language
ability in the way that income does, family wealth may instead provide families with the
opportunity to invest in homes in expensive areas close to high performing schools and local
amenities that provide the cultural capital for language development mentioned above
(Karagiannaki, 2017; Machin, 2011). Relatedly, there is an established link between house
prices and school quality (Department for Education, 2017a; Gibbons, 2012; Machin, 2011),
with house value being higher near the best schools than in nearby areas, and prices near poor
performing schools being lower than in nearby areas. It is possible that housing wealth (i.e.,
the ability to afford more expensive homes) may affect language development through
children from wealthier families having access to higher performing schools, rather than
through the direct provision of resources for language development. Indeed, housing wealth
is much more common than financial wealth in the UK (with the opposite pattern being
observed in the US; Banks et al., 2004; Cowell et al., 2019), therefore, at least in the UK, any
relationship observed between family wealth and language ability could be reflecting the
ability to afford homes in areas surrounding better performing schools. Wealth could also be
a protective mechanism against the family stress model (see above), acting as a safeguard
against any negative effects of sudden income losses, such as unexpected unemployment
(Grinstein-Weiss et al., 2014; Killewald et al., 2017; Lusardi et al., 2011; Rothwell & Han,
2010). By acting as a protective mechanism against family stress, wealth may benefit
language development. Finally, greater family wealth may benefit language development by

allowing mothers to take longer periods of maternity leave. A positive relationship has been
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found between the amount of time mothers spend at home in the first few postnatal months
and cognitive development (e.g. Brooks-Gunn et al., 2002). A link between family wealth
and maternity leave has been empirically identified, with wealthier mothers being able to
afford to take longer periods of maternity leave (Ulker & Guven, 2011), allowing them to
spend more time with their infants and promote language development.

Despite being an important construct for family economic position, wealth is less
often the focus of studies on child development (Duncan & Magnuson, 2012; Killewald et al.,
2017). This is likely due to income being a more commonly understood construct and data
related to income being more commonly collected than wealth data (Killewald et al., 2017,
OECD, 2015; Shanks, 2007). However, some research in the US, focusing on racial
disparities, has reported family wealth to be related to children’s cognitive attainment,
specifically maths ability (Orr, 2003; Shanks, 2007; Yeung & Conley, 2008) and other
educational outcomes such as higher education attendance (Conley, 2001; Jez, 2014). It is
plausible that family wealth will affect child language development, therefore we also include
this as an indicator of SEC.

Occupational status, or social class, reflects one’s social position in the labour market,
as well as their power and status (Sullivan et al., 2013). It is thought that people’s social
networks generally consist of others who are similar to them in terms of occupational status
(known as occupational homophily; Griffiths & Lambert, 2012; Griffiths, Lambert, &
Tranmer, 2011; McPherson, Smith-Lovin, & Cook, 2001). Indeed, Horvat et al (2003) found
that parents’ social networks were strongly driven by social class, and that working class and
poor families often had connections that consisted of their relatives. On the other hand,
middle class parents had abundant links with other parents of pupils at the school, presenting
them with social ties to help with problems experienced at school. The existence of such
occupational homophily may present children of parents in higher status occupations with
wider opportunities for communicative development, through hearing their parents talk to a
wide network of similarly advantaged people, compared to families with lower occupational
status, who may not have as much social capital. The social network of one’s parents may be
indirectly related to language development, as children will adopt styles of speech and
vocabulary used by their parents, when talking to them and when talking to individuals in
their social network (Sullivan, 2007).

Parent education, income, wealth and occupational status may be thought of as direct
measures of family SEC. However, Bronfrenbenner’s ecological systems theory of child

development emphasises the importance of factors outside the immediate family
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environments, and the interactions between them, on development (Bronfenbrenner, 1979;
Rowe & Weisleder, 2020). As a proxy for this wider environment, neighbourhood-level
statistics (such as the UK Indices of Multiple Deprivation) may additionally predict language
development (Neuman et al., 2018).Therefore, we also included area level deprivation
(Indices of Multiple Deprivation) as an additional indicator of SEC to account for deprivation
factors outside the immediate family environment.

Each indicator implies different pathways for the effect of SEC on language
development, yet there is likely to be overlap in these pathways, making them difficult to
disentangle. Directly comparing the predictive value of different SEC indicators is a pre-
requisite for understanding why vocabulary inequalities exist and which mechanisms to target
to support development. One indicator could be substantially more important than the rest, or
multiple measures may be equally important in predicting vocabulary. Identifying the most
important indicators for vocabulary provides insight as to which indicator(s) should be the
focus of future research, both in investigating inequalities in vocabulary and in unpacking the
relationship further, to inform policies and interventions.

There are also practical implications of determining the most relevant indicator(s) for
vocabulary development: this would give researchers insight into whether considering one
measure of SEC in isolation is sufficient to robustly understand (or control for) inequalities in
language ability. Relatedly, it might be that reducing the individual indicators of SEC to a
single composite factor may better capture the overall extent of inequalities, compared to any
one measure considered, providing a more informative way of understanding inequalities in
vocabulary skill. There are many practical contexts, for example in policy development,
where a single measure capturing overall inequalities may be desirable to represent and
summarise inequalities in vocabulary, yielding easy-to-understand implications. A composite
measure of SEC may be useful for this, if demonstrated to be of good predictive value. Our
first goal was thus to test whether five key indicators of SEC (parent education, income,
wealth, occupational status and neighbourhood deprivation) each predict unique variance in
child vocabulary and how much relative variance is predicted by each. We also condensed
these indicators into a derived latent composite variable to establish whether a composite

measure is a viable way of representing overall inequalities in language ability.

SEC and vocabulary across developmental time
Compelling arguments have been made in favour of early intervention to prevent

social disadvantage affecting language before children reach formal education (Doyle et al.,
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2009) and the majority of work to date has focussed on very young children. However, there
is also evidence that the SEC gap in vocabulary is pronounced among adolescents (Spencer et
al., 2012; Sullivan & Brown, 2015). Other work has indicated stability in the gap between
childhood and early adolescence (for example, Farkas & Beron, 2004). Furthermore, there is
evidence to suggest that inequalities in language increase even between early childhood
years. For example, Fernald et al (2013) found the gap widened between 18 and 24 months
and work with the UK Millennium Cohort Study has indicated that social disparities in
vocabulary either remain stable or actually increase between ages 3 and 5 (Becker, 2011).
While there is evidence of SEC differences in vocabulary at secondary school level (e.g.,
Maguire et al., 2018; Spencer, Clegg, & Stackhouse, 2012), we know of no work testing
whether the gap is widening as children grow up in contemporary society.

The period between late childhood and early adolescence sees important advances in
language development, with an estimated 3000-5400 words a year being acquired during this
period (Landauer & Dumais, 1997; Nagy & Herman, 1987; Smith, 1941) and the
development of longer, formal conversational styles occurring (Berman, 2007; Sullivan et al.,
2021). Vocabulary advances in the late childhood and early adolescent years, in terms of
quality and quantity, alongside other linguistic developments during this time period
(Berman, 2007). It is thought that early language experiences shape the increasing
complexity of later language development (Schwab & Lew-williams, 2016), and if children
from a high SEC background have a richer language experience than their lower SEC
counterparts, then it is plausible that the SEC gap in vocabulary may persist as children age.
It is also plausible that the gap could widen throughout childhood, as children with larger
vocabularies are likely able to identify words they don’t know and extrapolate their meanings
by drawing on the meanings of words that they do know. The social experiences of ageing
children, such as participation in cultural activities, is likely to be important in the developing
complexity of language ability (Berman, 2007), and these may differ as a function of SEC. It
is thus important to investigate the influence of SEC on language at later stages of
development.

We do not know if or when the word gap shrinks or widens as children grow up. Nor
do we know whether the predictive value of different SEC indicators remains stable over
developmental time. For example, while parent education may be important during the early
years, it has been proposed that family wealth may be a more important predictor of
outcomes in adolescence and early adulthood. This might be because wealth facilitates access

to high quality secondary education or other forms of academic support (Pfeffer, 2018). It is
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thus possible that the relative effect of different dimensions of SEC changes throughout
development. Our second goal was therefore to test whether social disparities in language
development have narrowed or widened over developmental time, from early childhood to
mid-adolescence, for a contemporary generation born at the start of the 215 Century. The
MCS2001 has vocabulary test scores at ages 3, 5, 11 and 14 in a contemporary cohort of
children, enabling us to investigate this developmental question while also including rich and

detailed information on socioeconomic position.

SEC and vocabulary across historical time

Trends in the relationship between SEC and vocabulary over historical time are less
understood. Large societal changes in the UK have seen an increase in the proportion of
women in the labour market and a reconfiguration of the economy such that fewer people are
in middle-ranked jobs, with more in lower grade employment on the one hand and in the
higher managerial and professional occupations on the other (often characterised as a move to
an hourglass economy; Amaranayake et al., 2000; Holmes & Mayhew, 2012; OECD, 2015).
Many more jobs are now also knowledge-based, making language and cognitive skills of
great importance for the UK economy (Deloitte, 2016), and putting pressure on parents to
support their children’s cognitive development to open doors to the labour market. The
education system has also seen considerable change over recent decades, particularly in terms
of compulsory school leaving age, the proportions of individuals remaining in post-
compulsory education, and an increase of parents attending university (Amaranayake et al.,
2000; Bolton, 2012). For example, the school leaving age increased from 15 to 16 in 1972
(Bolton, 2012), affecting parents of the MCS2001, but not parents of the BCS1970. These
broad shifts in society have the potential to change the association between different
measures of SEC and vocabulary ability. Further, the MCS2001 cohort consists of children
born 2000~2002, during the “New Labour” government, which had a focus on reducing
inequalities in educational access and attainment, with initiatives and policies such as Sure
Start and Every Child Matters, so it is plausible that inequalities in vocabulary in this cohort
may be narrower compared to that of the BCS1970 cohort. Our third goal was thus to test
whether the relations between different SEC indicators and language development have
become more or less pronounced over historical time, comparing children born at the turn of

this century with those born in 1970.

The current study
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Our three aims were split into four research questions, with the first two research
questions addressing our first aim:

e RQI: Establish inequalities in language development: at ages 3, 5, 11 and 14:
what is the variation captured by each indicator of SEC individually?

e RQ2. How does a composite measure of overall socioeconomic position
perform relative to individual measures and combinations of measures?

e RQ3. How does this relationship change over developmental time? (Language
ability at ages 3, 5, 11 and 14)

e RQ4: Cross-cohort comparison: how has this relationship changed with
historical time? (Relationship between SEC and language ability in two

nationally representative cohorts, born 30 years apart)

The MCS2001 has abundant information regarding childhood socioeconomic
position, enabling us to thoroughly investigate the explanatory value of individual measures
of SEC. There are also follow up sweeps throughout childhood, at ages 3, 5, 11 and 14, each
with measures of vocabulary, allowing us to investigate inequalities in language ability across
developmental time. We were able to address our final aim with a cross-cohort comparison of
the MCS2001 and the BCS1970, as cohort members were born 30 years apart, with increases
in income and wealth inequality in the UK evident during this period, as well as changes to
the occupational structure and educational system. In a series of pre-registered, confirmatory
analyses, we met the first two goals by analysing data from the Millennium Cohort Study
(17,082 children born between 2000-02; MCS2001). We then compared these contemporary
trends with those in a cohort born 30 years prior using data from the 1970 British Cohort
Study (14,206 children born in 1970; BCS1970, and 16,033 children in the MCS2001).

4.3. Method

Data
We used data from two large nationally representative UK birth cohort studies: The
Millennium Cohort Study (MCS2001) and the 1970 British Cohort Study (BCS1970).

Research questions 1-3 consisted of analyses of the MCS2001 data only, due to the
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availability of multiple SEC indicators in this cohort, allowing us to examine the unique
contribution of different SEC indicators to inequalities in language ability in a contemporary
cohort. Research question 4 used data from the MCS2001 and BCS1970 cohorts in a cross-
cohort comparison. The use of these two datasets for a cross-cohort comparison allows us to
thoroughly examine inequalities in language ability in two generations born 30 years apart,
during a period which has seen a rise in income and wealth inequality and changes to
occupational and educational structures.

MCS2001. The MCS2001 is a longitudinal birth cohort study of 19,518 young people
from 19,244 families, born across England, Scotland, Wales and Northern Ireland between
2000-02 (Connelly & Platt, 2014). To date there have been seven sweeps of data collection
conducted when cohort members were aged 9 months and ages 3, 5, 7, 11 and 14 years. More

information on the MCS2001 can be found here: https://cls.ucl.ac.uk/cls-studies/millennium-

cohort-study/.
BCS1970. The BCS1970 is a longitudinal birth cohort study of 16,571 children who

were born during one week in 1970 in England, Scotland and Wales (Elliott & Shepherd,
2006). It has 4 childhood sweeps (data collected at birth and 5, 10 and 16 years). More
information on the BCS1970 can be found here: https://cls.ucl.ac.uk/cls-studies/1970-british-

cohort-study/

Sample selection. We selected all cohort members with a response on at least one of
the language tasks at the time points considered - ages 3, 5, 11 or 14 (RQ 1-3, MCS2001
cohort only) and age 5, 10 or 16 (BCS1970 cohort) and ages 5, 11 or 14 (MCS2001) for the
cross-cohort comparison. Where cohort members were twins, triplets or there were multiple
cohort members from the same family, one of these members was selected at random.
Measures
Vocabulary measures (MCS2001 cohort only).

The MCS2001cohort members completed a battery of cognitive tests throughout
childhood and into early adolescence. It is worth noting that in this cohort, at age 7, cohort
members did not complete a vocabulary test - they instead completed a reading test (BAS II
Word Reading subscale) - and we have thus not included age 7. Full details about the
completed vocabulary tests can be found in Chapter 2.

At ages 3, 5 and 11, subscales of the British Ability Scale II (BAS II) were completed
(Elliott, Smith, & McCulloch, 1996). The British Ability scales consist of a series of tests
measuring cognitive ability and educational attainment, between ages 2 years 6 months to 7

years 11 months. Progression through these tests depends on performance, and poor
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performance may result in a different, easier set of items being administered. Cohort
members were born over a 1.5-year period (September 2000-January 2002) and assessed over
a range of months, so age at the time of testing may differ between cohort members.
Therefore, we used t-scores (as published in the data), which are adjusted for item difficulty
and age. These were converted to z scores for analyses.

Ages 3 & 5. Cohort members completed the Naming Vocabulary BAS II subscale, as
a measure of expressive vocabulary. Cohort members were shown a series of images and
were asked to name each item in the image (Moulton et al., 2020).

Age 11. Cohort members completed the Verbal Similarities BAS II subscale. This is a
measure of verbal reasoning and verbal knowledge. Three words were read out to the cohort
member, usually by the interviewer, and cohort members had to say how the words were
related to each other (Moulton et al., 2020).

Age 14. Word Activity task. This test was a subset of items from the Applied
Psychology Unit (APU) Vocabulary Test (Closs, 1986). Cohort members were given a list of
20 target words, each presented alongside 5 other words. Cohort members had to choose the
word which meant the same, or nearly the same as the target word, from the 5 options
(Moulton et al., 2020). Total scores out of 20 were converted into z scores for analyses.
Vocabulary measures (cross-cohort comparison).

For the cross-cohort comparison, we considered vocabulary at three time points in
each cohort: age 5 (both cohorts; defined as early language ability), ages 10/11 (BCS1970
and MCS2001cohorts respectively, referred to as late childhood language ability) and ages
16/14 (BCS1970 and MCS2001cohorts respectively, referred to as adolescent language
ability). There is no age 3 data for the BCS1970 cohort, hence the earliest language measure
considered in the cohort comparisons is age 5.

Early language ability. For the BCS1970 cohort, receptive vocabulary was measured
at age 5 using the English Picture Vocabulary Test (EPVT), a UK version of the Peabody
Picture Vocabulary Test (Brimer & Dunn, 1962; Dunn et al., 1965). Cohort members were
shown 56 sets of four diverse images and heard a specific word associated with each set of
four images. They were asked to select one picture that matched the presented word and were
awarded one point for every correct response (Sullivan et al., 2021). For the MCS2001
cohort, expressive vocabulary was measured using the naming vocabulary sub-test of the
BAS II (Elliott et al., 1996). We adjusted for age in months at the time of the test in both

cohorts. All scores and ages were converted to z scores for analyses.
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Late childhood language ability. When the BCS1970 cohort members were aged 10,
they completed the BAS word similarities subscale (Elliott, Murray, & Pearson, 1979). The
test was made up of 21 items, each of which consisted of three words. The teacher read these
sets of items out loud and cohort members had to a) name another word that was consistent
with the three words in the item and b) state how the words were related. In order to receive a
point, cohort members had to correctly answer both parts of the question (Moulton et al.,
2020). Details on the scoring of this vocabulary measure and the SPSS syntax used can be
found in Appendix 3 of “Childhood Cognition in the 1970 British Cohort Study” (Parsons,
2014). When MCS2001cohort members were aged 11, they completed the BAS II verbal
similarities subscale (detailed above). As already mentioned, test scores for the
MCS2001cohort were adjusted for item difficulty. In both cohorts, we controlled for age at
the time of the test and converted all scores to z scores.

Adolescent language ability. When aged 16, BCS1970 cohort members completed
the APU Vocabulary Test (Closs, 1986). This consisted of 75 items: an item consisted of a
target word, presented with a multiple-choice list, from which cohort members had to select a
word that meant the same as the target word (Moulton et al., 2020). These items got
progressively harder throughout the test. Details on the scoring of this vocabulary test can be
found in Appendix 3 (Parsons, 2014). When MCS2001cohort members were aged 14, they
completed the Word Activity Task (detailed above). Words used in the Word Activity Task
were a subset of the words used in the BCS1970 cohort Vocabulary Test, which cohort
members completed aged 16 (Moulton et al., 2020). Scores were adjusted for age and
converted to z scores for analyses.

Measures of socioeconomic position.
Analysis of MCS2001 cohort only.

Five indicators of family SEC were used: parent education, family income, wealth,
occupational status and relative neighbourhood deprivation. Operationalisation of these
variables is discussed below.

Parent education. As a measure of parent’s education when cohort members were
aged 3, highest household NVQ level was used (both academic and vocational qualifications
derived into NVQ levels 1-5, with level 5 equating to higher qualifications).

We first tested maternal vs highest parent education in predicting vocabulary at each

age (see Appendix 2, Section 3) and based on findings that highest household education
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consistently predicted the most variance in vocabulary at each age, we use a measure of
highest household education in our analyses.

Family income. UK OECD weighted income quintiles at age 3 (an indication of
household income 1=lowest, 5=highest, accounting for family size). If data was missing,
OECD weighted income quintiles at age 9 months were used instead.

Wealth. A measure of total net wealth, taken from the age 11 sweep of the
MCS2001cohort. This measure was derived from 4 variables: amount outstanding on all
mortgages, house value, amount of investments and assets, and amount of debts owed.
Outstanding mortgages were subtracted from the house value, to give a measure of housing
wealth. Debts owed were taken from the amount of investments and assets, to give a measure
of financial wealth. Housing wealth and financial wealth were then summed to give an
overall measure of total net wealth. Our measure of wealth was heavily positively skewed, in
line with the distribution of wealth in the general population, which is heavily influenced by
extreme values of the top 1% (Killewald et al., 2017); thus, total net wealth was split into
quintiles for our analyses.

Occupational status. Highest household occupational status (National Statistics
Socioeconomic Classification (NS-SEC) 3 categories: higher managerial; intermediate;
routine, with a fourth category for those who were unemployed) at 3 years. If data were
missing, occupational status at age 9 months was used instead.

Relative neighbourhood deprivation. Indices of multiple deprivation (IMD) are the
government official measure of relative deprivation (Mclennan et al., 2019). Based on an
individual’s postcode, these are used to rank small areas or neighbourhoods in England,
Scotland, Wales and Northern Ireland from the least deprived to the most deprived area. The
IMD is a broad conceptualisation of deprivation, including a wide variety of living
circumstances, rather than just a lack of income for adequate financial resources, which often
defines people living in poverty. However, people can be considered deprived if they do not
have access to any type of resource, not just income (Mclennan et al., 2019). Therefore, we
used IMD deciles at age 3 (with 1= most deprived and 10=least deprived) as a measure of
relative neighbourhood deprivation.

Cross-cohort comparison.

The SEC indicators used in RQ1-RQ3 include the full set of five SEC indicators
(parent education, income, wealth, occupational status and neighbourhood deprivation),
enabling us to consider the multi-faceted nature of SEC. However, they are not all directly

comparable to the data available in the BCS1970 cohort. Therefore, for RQ4, we used a

99



subset of SEC indicators to ensure comparability, to the best of our ability, across the two

cohorts. Harmonisation of these measures can be found in Table 4.1.

Parental education. The highest academic qualification achieved in the household

when the cohort member was aged 5. Where this information is missing, information from

previous sweeps was used.

Occupational status. Highest household occupational status at age 5. For the

BCS1970 cohort, this was ascertained with the Registrar General’s classification. For the

MCS2001cohort, the NS-SEC classification system was used. Where this information is

missing, information from previous sweeps was used.

Potential confounders.

We adjusted for sex at birth (male= 0, female=1), ethnicity and whether English was

spoken as an additional language (EAL) in the home (1= only English, 2=English and

another language, 3=Only another language). Harmonisation of these measures for RQ4 can

be found in Table 4.1.

Table 4.1 Cross-cohort Harmonization of Variables.

Measure

BCS1970

MCS2001 cohort

Harmonised

Age 5 language
ability

Late childhood
language ability

Adolescent
language ability

Occupational status
at birth

EPVT. Continuous
measure.

Age 10. BAS word
similarities

Age 16. Vocabulary
Test

Age 5. Registrar
General’s classification.
5 classes:

1. professional

2. managerial, other
professionals

3. non-manual skilled,
skilled manual

4. semi-skilled workers
5.unskilled workers

6. Full/part time
students or volunteers
with no paid
employment

Note:
students/volunteers were
categorised as

Naming vocabulary.
Continuous measure.

Age 11. BAS II verbal
similarities

Age 14. Word activity
task

Age 5. NS-SEC 5
classes:

1. Higher
managerial/admin/profe
ssional

2. intermediate

3. small employers/self-
employed

4. lower supervisory and
technical occupations

5. semi-routine and
routine

This 5-class version was
collapsed into a 3-class
version, as shown here:

Total vocabulary score:
continuous cohort specific
standardised z score

Total vocabulary score:
continuous cohort specific
standardised z score

Total vocabulary score:
continuous cohort specific
standardised z score

Composite variable, with a 4™
category for unemployment:

BCS1970:
1. Professional &
Managerial
2. Skilled
3. Semi-skilled and
unskilled

4. Unemployed

MCS2001 cohort:

1. Higher managerial

2. Intermediate

3. Routine

4. Unemployed
Note: The convention used in
the MCS2001 cohort was used
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Parental education:
highest educational

qualification

(highest household

level)

Ethnicity

Language spoken at

home

unemployed as they
have no paid
employment.

BCS1970 (Age 5)

1. No qualifications
Vocational
qualifications
O levels
A-levels
5. State registered

nurse
6. Certificate of

education
7. Degree +

B w

European UK
European Other
West Indian
Indian-Pakistani
Other Asian
African

Other

English
Welsh-Gaelic
Hindi-Urdu
Greek-Turkish
Chinese-Oriental
African Language
European Language

https://www.ons.gov.uk/
methodology/classificati
onsandstandards/othercl
assifications/thenational
statisticssocioeconomicc
lassificationnssecrebase
donsoc2010#classes-
and-collapses

MCS2001 cohort (Age
5)

1. None of these

qualifications

2.  GCSE grades D-
G

3. Olevel/GCSE
grades A-C

4. A/AS/S Levels

5. Diplomas in

higher education

First degree

Higher degree

8. Other academic
qualifications
(incl.overseas)

=

White

Mixed

Indian

Pakistani and
Bangladeshi

Black or Black British
Other Ethnic group
(incl. Chinese, Other)

Yes - English only

Yes - English and other
language(s)

No - other language(s)
only

for the occupational status
variables from both cohorts,
for ease.

No qualifications/low level
qualifications

O levels/GCSE grades A*-C
A levels/earning a degree —
post 16 education

university level qualifications

Categorical measures
collapsed into 0=White,
1=Minority

Categorical measures
collapsed into

0= Monolingual English
1= Other language

Data analysis

All analyses were pre-registered on the Open Science Framework website
(https://osf.i0/482zw/).

Missing data strategy. Missing data in all analyses was accounted for with multiple

imputation using chained equations with the mice package in R (van Buuren & Groothuis-

Oudshoorn, 2011).

Analysis of MCS2001 cohort only. Each dataset was imputed 25 times, as this was

greater than the percentage of missing data (14.6%)(White, Royston, & Wood, 2011). There
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was no missing data for gender or neighbourhood deprivation and the percentage of missing
data was less than 1% for ethnicity, EAL or income quintiles. 14.71% of vocabulary scores at
age 3 were missing, 12.42% of age 5 vocabulary scores were missing, 23.93% of age 11
vocabulary scores were missing and 36.83% of age 14 vocabulary scores were missing. We
conducted a series of sensitivity checks whereby we repeated the analyses on a dataset which
had complete cases for vocabulary at ages 3, 5, 11 and 14 (see Appendix 2, Sections 11-14
respectively). Missing data among the components of our wealth variable were also high
(ranging from 46.62% (total savings) to 63.63% (outstanding mortgage). We therefore
conducted sensitivity analyses where we considered all cohort members with a response to <
1 wealth component variable and <2 wealth variables (see Appendix 2, Sections 15-16
respectively). Overall, these sensitivity checks revealed a similar pattern of results to the
main analyses.

Combined sampling and attrition weights were applied to the data to account for the
stratified clustered design of MCS2001 cohort data and the oversampling of subgroups, as
well as for missing data due to attrition.

Cross-cohort comparison. Each dataset was again imputed 25 times, as this was
greater than the percentage of missing data in each cohort (7.3% MCS2001cohort, 21.3%
BCS1970 cohort (White et al., 2011). For the MCS2001cohort, 6.69% of age 5 vocabulary
scores were missing, 18.95% of age 11 vocabulary scores were missing and 32.7% of age 14
vocabulary scores were missing. For the BCS1970 cohort, 17.2% of age 5 vocabulary scores
were missing, 20.04% of age 10 vocabulary scores were missing and 62.85% of age 16
vocabulary scores were missing (as a result of the teachers strike in 1986). No data were
missing for sex in either cohort. Again, combined sampling and attrition weights were
applied to MCS2001cohort data. The BCS1970 cohort does not have the same sample design
as the MCS2001cohort and thus sample weights are not necessary. However, attrition
weights to account for non-response between birth and age 5 were created and included in

analyses for BCS1970 cohort data (see Appendix 2, supplementary methods for details).

Analyses.
Descriptive Statistics.
Descriptive statistics were calculated across the 25 imputed datasets. Analytical

samples were compared to the full cohort samples to see if there were any differences in
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characteristics of those included in the analyses (see Tables S1 and S2, Appendix 2, Section

2). Mean language scores for each SEC group are reported (see Tables 4.2 and 4.3).

Establish inequalities in vocabulary: at ages 3, 5, 11 and 14: what is the variation
captured by each indicator of SEC individually?

Language scores at ages 3, 5, 11 and 14 were considered as separate outcome
variables. For each age, separate models with each SEC predictor in turn (parent education,
income, wealth, occupational status and neighbourhood deprivation, each in a separate
model) were built to assess the unadjusted relationship between each predictor and language
at each time point. Potential confounding variables were then added to each of the models.

A drop-one analysis was used to assess the unique contribution of each predictor; a
model with all 5 SEC predictors was compared to models with each predictor removed in
turn. This was done for each age (3, 5, 11 and 14). Improvements in fit were assessed using
model comparisons for imputed data, using the method of Meng and Rubin (Meng & Rubin,
1992) . If the five-predictor model was a better fit to the data than the four-predictor model
following the removal of an SEC indicator, then the SEC variable that was dropped can be
said to account for significant variance in language ability at that age. Partial R? values for
each SEC indicator are reported, indicating the proportion of variance explained by each SEC

predictor, above that of the potential confounding variables.

How does a composite measure of overall socioeconomic position perform relative to
individual measures and combinations of measures?

A latent composite factor of SEC was created using confirmatory factor analysis (see
supplementary methods, Appendix 2 for details). This composite factor was then included as
the predictor variable in four separate regression models (each one considering vocabulary at
each age), adjusting for the potential confounding variables. Relative AIC values were used
to compare the marginal predictive value of each SEC predictor. These were calculated for
each imputed dataset for each single-predictor model, the composite model and a model with
all indicators included simultaneously (Schomaker & Heumann, 2014) and means and
confidence intervals of these values across the imputed datasets are reported. This allowed us
to consider whether the composite measure provides an equivalent or better fit to the data,
compared to all predictors included simultaneously, and in relation to each individual

predictor. The model with the lowest AIC value is the “best model” and the AAIC is the

103



difference between the AIC of each of the remaining models and the AIC of the best model.
The AAIC values are used to infer the level of support for each remaining model (Burnham &
Anderson, 2002; Fabozzi et al., 2014). The rules of thumb for interpreting the AAIC values
are: <2 indicates that the candidate model is almost as good as the best model; values 4-7
indicate considerably less support for the candidate model and >10 indicates that there is no
support for this model being the best fit to the data (Burnham & Anderson, 2002; Fabozzi et
al., 2014). AIC values are needed here as the models are not nested, and therefore the drop
one analyses previously used are not applicable. There are also differing numbers of
predictors between the composite model and a model containing all predictors

simultaneously; AIC values take account of model complexity.

How does this relationship change over developmental time? (Vocabulary at ages 3, 5,
11 and 14)

Here we addressed whether or not one’s position in the language distribution changes
at each age, and how much of this is a function of SEC. The models from RQ1 are used to
answer this question. Due to the different measures of language ability available at each age,
we were unable to model longitudinal changes in language development. However, because
the outcome variable of language ability at each age is standardised to the same scale, the
coefficients are directly comparable. We also compared the standardised coefficients from
the models in RQ2, which consider our composite factor of SEC, allowing us to establish the
best predictor across developmental time.

Cross-cohort comparison: how has the relationship changed with historical time?
(Relationship between SEC and vocabulary size in two nationally representative
cohorts, born 30 years apart)

We had 3 separate outcome variables in each cohort (early childhood language ability,
late childhood language ability and adolescent language ability). We built two regression
models per outcome, one with occupational status as the predictor variable and the other with
parent education as the predictor variable. Because our measures of vocabulary were
standardised within each cohort, we were able to directly compare coefficients between

cohorts and establish the rate of inequality in vocabulary at each age in the two cohorts.

4.4, Results

Analytic samples.
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To address the first two research questions in a contemporary cohort, we analysed the
data of 17,082 children in the MCS2001 (all cohort members with a response on at least one
of the language tasks at ages 3, 5, 11 or 14). 49.05% of cohort members were female, 85.99%
were of White ethnicity and 88.50% did not speak English as an additional language.
Demographic differences between the children included in the analytic samples for Research
Questions 1-3 and the full MCS2001 cohort are negligible (see Table S1, Appendix 2,
Section 2).

For the cross-generation comparison, we analysed the data of 14,206 children in the
BCS1970 and 16,033 children in the MCS2001 with harmonised measures (cohort members
with a response on at least one vocabulary task administered in early childhood, late
childhood and/or adolescence; see Table 4.1 for details of harmonisation). 48.88% of
BCS1970 cohort members were female, 94.60% were of White ethnicity and 95.77% did not
speak English as an additional language. In the cross-cohort comparison, 48.66% of
MCS2001 cohort members were female, 86.04%% were of White ethnicity and 88.65% did
not speak English as an additional language. Demographic differences between the children
included in the analytic samples for Research Question 4 and the full MCS2001 and
BCS1970 cohorts were also negligible (see Table S2, Appendix 2, Section 2).

Descriptive Statistics.

As can be seen in Table 4.2, for every SEC measure, the mean vocabulary score is
greater with each increase in SEC group, with the highest mean vocabulary scores in the
highest SEC group. Examination of density plots (see Figure 4.1) revealed that mode value in
language scores (indicating a high concentration of scores) for the most deprived SEC group
are overall shifted to the left of the distribution. For the least deprived group, the mode is
overall shifted to the right of the distribution. This indicates a higher frequency of poor
language scores among the most deprived groups. The distributional differences in
inequalities in language are slightly less pronounced for some indicators at age 14, although
they are much more pronounced for education and income at this age. Overall, there is a
similar distributional pattern across all ages and SEC indicators, indicating that inequalities

are evident regardless of the age and SEC indicator.
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Table 4.2 Means (£SD) and 95% Cls for language scores in each SEC group at each age
(MCS2001 cohort)

Mean (SD)
[95%CTI]
Age 3 language  Age 5 language  Age 11 language Age 14 language
Range=20-80 Range=20-80 Range=20-80 Range = 0-20
Parent education 45.27(£10.29) 49.79(+10.49) 55.00(=10.05) 6.13(£2.39)
(NVQI) [44.64:45.90]  [49.15;50.44] [54.38;55.62] [5.98:6.27]
Parent education 47.93(£10.64)  52.78(£1029)  56.75(x9.93) 6.52(+2.35)
(NVQ2) [47.61;4825]  [52.47;53.09] [56.45;57.05] [6.45:6.59]
Parent education 49.61(£10.67) 54.25(%£10.11) 58.31(£9.34) 6.80(£2.42)
z  (NVQ3) [49.21;50.01]  [53.87;54.62] [57.97;58.66] [6.71:6.89]
5 Parent education 52.39(x10.75) 57.54(£10.18) 60.72(+8.98) 7.58(2.65)
S (NVQ4) [52.11;52.67]  [57.27;57.80] [60.49;60.96] [7.51;7.64]
2 Parent education 53.46(x11.47)  59.55(x10.51)  63.29(48.66) 8.53(+2.90)
(NVQ5) [52.82;54.10]  [58.96;60.13]  [62.81;63.78] [8.37:8.70]
Parent education
(None of 4136 (£11.50)  46.45(x11.64)  54.07(x10.96) 5.96(+2.26)
these/overseas [40.86:41.85]  [45.95;46.95]  [53.59;54.54] [5.86; 6.06]
qualifications)
ncome quinile 1 44 231136 49201L07) - 5533£10.54) 6.21(+2.36)
[43.88:44.58]  [48.85;49.54]  [55.00;55.66] [6.14:6.29]
Income quintiles JGO0GILOA  SLS6EI0.79)  S6.63(£10.18) 6.56(+2.41)
. [46.31:47.01]  [51.22;51.90] [56.30;56.95] [6.49:6.64]
2 lcomoquindles  SOJ0CI079)  SSABEI003)  58.69(9.16) 6.95(+2.47)
S [49.94;50.67]  [54.94;55.62] [58.37;59.00] [6.87:7.04]
Income quintile4 S2SHEI054)  STI9EI0A3)  60.12(29.19) 7.39(+2.66)
[52.17;52.91]  [56.83;57.55] [59.79;60.44] [7.307.49]
Income quinle s 7310200 59366298 62.26(+8.60) 8.01(2.75)
[53.36;54.10]  [59.00;59.72] [61.94;62.57] [7.91;8.11]
. 47.43(£1135)  5231(210.98)  56.89(:10.13) 6.59(+2.46)
Wealth quintile 1 [47.02;47.81]) [51.95;52.68] [56.55;57.23] [6.51:6.67]
. 47.96(x11.34)  52.71(+10.82)  57.24(x10.00) 6.65(+2.43)
} Wealth quintile 2 [47.58;4834]  [52.34:53.07] [56.9057.57] [6.57:6.73]
= . 48.64(:11.28)  53.54(:10.78)  57.89(9.98) 6.85(x2.51)
§ Wealth quintile 3 [48.26:49.02]  [53.18:53.90] [57.55:58.23] [6.76:6.93]
. 49.91(x1127)  54.88(210.97)  58.89(x9.72) 7.04(£2.57)
Wealth quintile 4 [49.53:50.29]  [54.52;55.25]  [58.56:59.21] [6.96:7.13]
Wealth quintile 51.99(+11.09)  57.46(x10.80)  60.90(+9.24) 7.69(+2.81)
[51.62;52.36]  [57.10;57.82] [60.59;61.21] [7.60;7.79]
0%  Occupationalstatus ~ 47.31(x11.13)  52.2010.73)  56.74(+10.00) 6.56(+2.38)
SE (outing [46.97:47.65]  [51.87;52.52] [56.43;57.04] [6.49:6.63]
g é’ Occupational status ~ 50.12(x10.96)  54.64(x10.62)  58.69(9.38) 6.87(+2.46)
SZ  (intermediate) [49.74;50.50]  [54.28;55.01] [58.36;59.02] 6.78:6.95]
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RELATIVE NEIGHBOURHOOD DEPRIVATION

Occupational status
(higher managerial)

Occupational status
(unemployed

Relative
neighbourhood
deprivation (most
deprived decile)
Relative
neighbourhood
deprivation (10 - <
20%)

Relative
neighbourhood
deprivation (20 - <
30%)

Relative
neighbourhood
deprivation (30 - <
40%)

Relative
neighbourhood
deprivation (40 - <
50%)

Relative
neighbourhood
deprivation (50 - <
60%)

Relative
neighbourhood
deprivation (60 - <
70%)

Relative
neighbourhood
deprivation (70 - <
80%)

Relative
neighbourhood
deprivation (80 - <
90%)

Relative
neighbourhood
deprivation (least
deprived decile)

52.77(10.67)
[52.50;53.03]

44.26(+11.04)
[43.90;44.62]

43.71(x11.58)
[43.28;44.13]

45.84(+11.79)
[45.36;46.31]

48.03(£11.11)
[47.55:48.52]

49.08(x11.21)
[48.54:49.61]

49.53(x11.01)
[48.97;50.09]

50.50(:10.93)
[49.94:51.07]

51.56(:10.60)
[50.96;52.17]

52.16(x10.51)
[51.58;52.74]

52.24(10.37)
[51.69;52.79]

53.62(+9.96)
[53.10;54.14]

58.27(9.98)
[58.02;58.51]

48.98(10.86)
[48.62;49.33]

48.69(x11.17)
[48.28:49.10]

50.53(£10.95)
[50.09:50.97]

53.14(+10.60)
[52.67;53.60]

53.75(£10.49)
[53.25;54.25]

54.51(+10.89)
[53.96:55.06]

55.58(£10.43)
[55.04;56.12]

56.33(£10.40)
[55.74:56.92]

57.48(+10.59)
[56.89:58.07]

57.58(x10.21)
[57.04;58.12]

58.90(9.55)
[58.40:59.40]

61.26(+8.89)
[61.04;61.48]

54.98(10.56)
[54.64;55.33]

54.83(10.61)
[54.44;55.22]

56.98(10.15)
[56.57;57.39]

57.58(9.92)
[57.14;58.01]

58.37(:10.04)
[57.89;58.85]

58.34(9.13)
[57.87;58.80]

58.86(29.91)
[58.35;59.38]

60.12(10.01)
[59.55;60.69]

60.06(9.11)
[59.55;60.56]

60.18(29.05)
[59.70;60.66]

61.47(28.66)
[61.02;61.92]

7.74(2.71)
[7.68;7.81]

6.20(2.40)
[6.12;6.28]

6.26(2.40)
[6.17;6.35]

6.56(+2.44)
[6.47:6.66]

6.75(+2.54)
[6.64:6.86]

6.86(£2.57)
[6.74:6.98]

6.95(+2.53)
[6.82;7.08]

7.03(£2.54)
[6.90;7.16]

7.24(x2.70)
[7.09;7.39]

7.50(+2.70)
[7.35,7.65]

7.48(2.56)
[7.35;7.62]

7.77(£2.76)
[7.62;7.91]

Descriptive statistics combined across 25 imputed datasets. Descriptive statistics are sample and attrition weighted

107



Figure 4.1 Density plots showing the distribution of vocabulary (ages 3, 5, 11 and 14) in the highest and lowest SEC
groups for each indicator
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Figure 4.2 presents partial R? values indicating the proportion of variance explained

by each SEC predictor, above that of potential confounding variables (sex, ethnicity, and

whether English is spoken as an Additional Language (EAL) in the home). Parent education

explains the largest proportion of variance in vocabulary at each age (between 6.72% and

8.55% of variance), closely followed by income and occupational status. Wealth and relative

neighbourhood deprivation consistently contribute the least variance in vocabulary scores,

regardless of age.
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To assess the unique contribution of each predictor at each age, a model with all five
SEC predictors was compared to models with each predictor removed in turn. Improvements
in fit were assessed using model comparisons for imputed data, using the method of Meng
and Rubin (Meng & Rubin, 1992).

Age 3. Parent education (Dm(5, 4449.02)= 46.73, p<.001), income (Dm(4, 4311.06)=
17.36, p<.001), occupational status (Dm(3, 3601.65)=17.68, p<.001) and relative
neighbourhood deprivation (Dm(9, 8015.91)=2.61, p=.005) all accounted for significant
variance in language ability at age 3. Wealth did not account for significant variance (Dm(4,
357.98)=1, p=.457).

Age 5. Parent education (Dm(5, 3553.15)= 50.75, p<.001), income (Dm(4, 3378.3)=
13.2, p<.001), occupational status (Dm(3, 2861.34)= 30.24, p<.001) and relative
neighbourhood deprivation (Dm(9, 6839)= 3.58, p<.001) all accounted for significant
variance in language ability at age 5. Wealth did not account for significant variance (Dm(4,
327.59)=1.88, p=.114).

Age 11. Parent education (Dm(5, 886.3)= 28.08, p<.001), income (Dm(4, 1105.92)=
7.59, p<.001), occupational status (Dm(3, 811.4)=15.02, p<.001) and relative neighbourhood
deprivation (Dm(9, 2298.22)= 3.14, p<.001) all accounted for significant variance in
language ability at age 11. Wealth did not account for significant variance (Dm(4, 290.05)=
2.11, p=.079).

Age 14. Parent education Dm(5, 811.14)= 39.65, p<.001), income (Dm(4, 694.12)=
6.11, p<.001), occupational status (Dm(3, 339.7)=7.93, p<.001) and wealth (Dm(4, 318.3)=
4.03, p=.003) all accounted for significant variance in language ability at age 14. Relative
neighbourhood deprivation did not account for significant variance (Dm(9, 1706.49)= .81,
p=.61).

In sum, this drop-one analysis revealed that parent education, income and
occupational status accounted for significant unique variance in vocabulary at all ages.
Neighbourhood statistics accounted for significant variance in vocabulary at ages 3, 5 and 11,
while wealth only accounted for significant variance in vocabulary at age 14. Parent
education is the “best” predictor, however, measures of parent education, income and
occupational status all explain large amounts of unique variance in vocabulary skill at all
time points considered. Measures of wealth and relative neighbourhood deprivation may be
useful in predicting inequalities in vocabulary at some ages. However, measures of parent
education, household income and occupational status are likely to give a better picture of

inequalities than either of these two measures alone.
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Figure 4.2. Variance explained by SEC indicators when predicting vocabulary in the MCS2001 cohort

Indicator Parent Education Wealth Relative Neighbourhood Deprivation
Income Occupational Status ® SEC Composite
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Partial R? values for separate models predicting vocabulary at ages 3, 5, 11 and 14, for 5 separate SEC indicators and a composite
SEC indicator. Models adjusted for potential confounding variables of sex, ethnicity and English as an additional language (EAL).

Reducing individual indicators to a single composite factor may afford us an efficient
way of communicating and understanding inequalities in vocabulary. Confirmatory factor
analysis was therefore used to create a composite variable of SEC (see supplementary
methods, Appendix 2), which was then included as the predictor in an adjusted model
predicting language at ages 3, 5, 11 and 14. Regardless of age, compared to each individual
measure, the composite factor was a better fit to the data at all ages (see Table S4 in
Appendix 2, Section 5) and explained 7.4-10.1% of variance in language across ages (see
Figure 4.2). However, a model with each SEC measure included simultaneously explained

more variance than a model with just the composite measure and control variables (see Table
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S5 in Appendix 2, Section 5). This indicates that if one needs to identify a single variable for
use in analyses, then a composite variable would be a better choice than any of the original
individual predictors. In the absence of such a constraint, including a set of multiple

predictors would be preferable.

Does the relation between SEC and child vocabulary change over developmental time
from age 3 to 14 years?

Figure 4.3 shows the relationships between each SEC indicator and vocabulary at
each age (coefficients and 95% CIs plotted; see also Table S6, Appendix 2, Section 6).
Because vocabulary scores were converted to z scores, the coefficients indicate the change in
vocabulary in units of standard deviation (SD) associated with different levels of each
predictor. A steeper slope indicates greater inequalities. Inequalities in vocabulary size are
consistently narrowest at age 3 and widen by age 5. They then persist throughout childhood
and into adolescence, regardless of the SEC indicator used. The relation between SEC and
age 14 vocabulary displays a discontinuity not seen for the other ages, with the line appearing
shallow for the lower SEC groups and steeper between the higher SEC groups. It is
nonetheless clear that across childhood, inequalities in vocabulary have not substantially
changed in this cohort; gaps in vocabulary size have not narrowed over time.
Given that the SEC measures used in the above analyses were collected when cohort
members were aged 3, it is plausible that this pattern of results is due to the proximity of the
SEC measures to the developmental stage at which vocabulary was measured. Therefore, we
conducted a sensitivity analysis with age 14 SEC indicators predicting age 14 vocabulary.
Overall, despite some inequalities appearing to be wider based on age 14 SEC measures, the
proximity of the SEC measure to age 14 vocabulary does not affect the main pattern of

results (see Appendix 2, Section 7).
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Figure 4.3. Associations between SEC indicators and vocabulary at ages 3, 5, 11 and 14 in the MCS2001
cohort
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P coefficients and 95% confidence intervals for vocabulary at ages 3, 5, 11 and 14, plotted as a function of each SEC
indicator. Coefficients adjusted for potential confounding variables of sex, ethnicity and English as an additional language

(EAL).
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Does the relationship between SEC and child vocabulary change with historical time?

The caregivers of children in the MCS2001 cohort are noticeably different to those of
the BCS1970 cohort when compared on the basis of the two measures of SEC available for
both cohorts — highest household educational attainment and highest household occupational
status. More parents of the BCS1970 cohort held no or low-level qualifications compared to
parents of the MCS2001 cohort (which is to be expected given changes in the age of
compulsory schooling). Furthermore, proportionally more parents from the BCS1970 cohort
were in intermediate occupations, whereas more parents from the MCS2001 cohort were in
either routine or higher managerial occupations (which is expected given that the UK is
becoming more of an hourglass economy; see Table 4.3)(Holmes & Mayhew, 2012). For
both SEC measures, the mean vocabulary score was greater with each increase in SEC group
in both cohorts, with a higher mean score in the highest SEC groups (see Table S9, Appendix
2, Section 8).

Examination of density plots for language at each age in the two cohorts (see Figure
4.4) revealed a similar overall distributional pattern in the two cohorts, with the distribution
for the most deprived group being negatively skewed, indicating more scores below the mean
in this group. Overall, the distribution for the least deprived groups was positively skewed,
indicating more scores above the mean in this group. There are slight distributional
differences based on the indicator of SEC used and the age of the language score in the two
cohorts, however the overall pattern is similar. This indicates that there are inequalities in
language ability based on parent education and occupational status, in both cohorts. It is also
worth noting that the skew between SEC groups could be due to the suitability of the
language tests used; if the vocabulary measures were developed using higher SEC children,
then it is plausible that those in more disadvantaged groups will fall close to the floor of the

distribution.
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Table 4.3. Descriptive Statistics in MCS2001 and BCS1970 for the cross-cohort comparison

MCS2001
Mean (SD) or %
[95%CI]
N=16,033

BCS1970
Mean (SD) or %
[95%CI]
N=14,206

Language
Early childhood
Late childhood
Adolescence

Potential confounders

Gender(male)
Gender(female)
Ethnicity (white)
Ethnicity (minority)

English as an additional
language (no)

English as an additional
language (yes)

SEC predictors

Parent education (no/low level)
Parent education (O-
levels/GCSEs grades A*-C)
Parent education (post-16 quals)
Parent education (university
level quals)

Occupational status (routine)

Occupational status
(intermediate)
Occupational status (higher
managerial)

Occupational status
(unemployed)

107.98(£16.13)
[107.73; 108.23]
12017(+16.80)
[119.91;120.43]
7.01(22.61)
[6.97;7.05]

51.34%
48.66%
86.04%
13.96%
88.65%
11.35%
22.20%
31.93%
21.55%
24.31%
24.83%
20.80%
40.87%

13.50%

34.59(x11.17)
[34.40;34.77]
12.01(+2.64)
[11.97;12.05]
41.12(+13.04)
[40.90;41.33]

51.12%
48.88%
94.60%
5.40%
95.77%
4.23%
55.84%
20.43%
7.52%
16.21%
17.48%
54.67%
27.17%

0.68%

Descriptive statistics combined across 25 imputed datasets. Descriptive statistics are sample and attrition weighted (MCS2001

cohort) and attrition weighted (BCS1970 cohort)
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Figure 4.4. Density plots showing the cross-cohort distribution of vocabulary scores (early childhood,
late childhood, and adolescence) in the most and least deprived SEC groups
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As can be seen in Figure 4.5, vocabulary scores generally increased with SEC
regardless of indicator and cohort (also see Table S10, Appendix 2, Section 8). The overall
picture is thus one of continuity of social inequality across the generations. Nonetheless,
compared to their BCS1970 counterparts, MCS2001 cohort members whose parents had
university level qualifications were at a clearer advantage in terms of their language ability in
early childhood and adolescence. In contrast, inequalities in vocabulary based on
occupational status were wider for the BCS1970 cohort at all ages, as indicated by the steeper
slopes for this cohort. Standardised coefficients are displayed in Figure 4.5, reflecting relative
changes in inequalities in the two cohorts, based on two indicators of SEC. What is unclear
from Figure 4.5 is whether or not the amount of variance explained by occupational status
and parent education has changed between the two cohorts. It is important to investigate how
much variation in language ability is still a function of SEC in the MCS2001 cohort, and
whether or not this has decreased, or indeed increased since the BCS1970 cohort. The
difference relative to the reference category of a given SEC indicator is indicative of effect
size, and we would expect this to be correlated with R?2. We therefore display the R? values
for parent occupational status and parent education in predicting language in early childhood,
late childhood and adolescence in the two cohorts (see Figure 4.5).

As can be seen from partial R? values (Figure 4.6), inequalities are substantial in both
cohorts. There is no evidence of a decrease in SEC inequalities over the 30-year period and
there is even some evidence that inequalities may have widened in early childhood, with SEC
indicators explaining more variance in the MCS2001 cohort for this age point. Whereas for
the BCS1970 cohort SEC indicators explained most variance in late childhood, for the
contemporary MCS2001 cohort, SEC indicators explained most variance in early childhood.
This pattern of results for late childhood vocabulary in the BCS1970 could be driven by the
vocabulary measure used in mid-childhood in the BCS1970, as the amount of variance
explained by both SEC indicators in mid-childhood language is much higher than early
childhood and adolescence in the BCS1970, or compared to the MCS2001.
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Figure 4.5. Associations between SEC and language ability in the MCS2001 and BCS1970 cohorts in
early childhood, late childhood, and adolescence
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Figure 4.6. Variance in language explained by SEC indicators in the MCS2001 and BCS1970 cohorts
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time of vocabulary test) for highest household education and highest household occupational status predicting vocabulary in
early childhood, late childhood and adolescence.

To examine whether our findings were robust to changes in the distribution of
education and occupation measures or to the ethnic composition of the UK during the period
separating the BCS1970 and MCS2001 cohorts, we conducted two sensitivity checks. First,
highest household occupational status and highest household educational attainment were
converted to Ridit scores to aid comparability across cohorts (see Appendix 2, Section

9)(Donaldson, 1998). Second, we restricted our analyses to those of a White ethnicity only
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(see Appendix 2, Section 10). Neither analysis resulted in a change in the pattern of results

observed.

4.5. Discussion

Using two UK national birth cohorts, we analysed the relation between multiple SEC
indicators and vocabulary across childhood and across generations and found that (i) all SEC
measures predict unique variance at most timepoints, with parent education having the
greatest predictive value (closely followed by income and occupation) and wealth the least,
(i1) inequalities persist from ages 3 to 14 years, with SEC indicators explaining most variance
in vocabulary scores at 5 years and an accelerated increase in vocabulary at the higher ends
of the socio-economic scale at 14 years, and (iii) across three decades, observed inequalities
have generally been stable, but the advantage associated with having parents with higher

levels of education has increased.

Are all indicators of SEC equally predictive of vocabulary?

Overall, the SEC predictor that explains the most variance in child vocabulary across
development is parent education. However, income and occupational status also uniquely
predicted large amounts of variance. For all three of these indicators, a step up from each
level to the next was associated with a substantial step up in vocabulary. These indicators
therefore each deserve particular attention in the effort to unpick why SEC is related to child
vocabulary so as to be able to find mechanisms for effective interventions. Parent education
has been argued to be the most relevant SEC marker for child development (Hoff, 2013; Hoff
et al., 2012) because it is associated with caregiver-child interactions and parent knowledge
about development (Rowe, 2012, 2018). Parent vocabulary mediates the relation between
parent education and child vocabulary ability (Sullivan et al., 2021), as well as mediating the
relationship between the home learning environment and vocabulary. Parents with strong
language skills are more likely to participate in reading with their child and may also be more
successful in engaging their children in such activities, compared to parents with poor
language skills (Sullivan et al., 2013). The role of genetics should also be considered here, as
language ability is claimed to be partly heritable ( Chow & Wong, 2021). Prising apart the
relative influence of heredity and culture is challenging, given the interplay between the two

(Scarr & Mccartney, 1983): caregivers and infants with different genetic profiles shape
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learning environments differently. Unravelling this will require rich data sets that include
information regarding interaction dynamics.

One may expect wealth to supplement income, for example, in the provision of
resources and learning materials (Karagiannaki, 2017), meaning their predictive value would
be similar. However, while income explained about 6% of variance in children’s vocabulary,
family wealth explained far less (about 2%). Income is often assumed to affect vocabulary
outcomes through the provision of learning resources (Duncan et al., 2017; Washbrook &
Waldfogel, 2011). The ways in which wealth, on the other hand, influences language
development are less clear. The unique variance explained by wealth for age 14 language
captures variance not explained by the other SEC indicators, including income. It is possible
that the variance in vocabulary that is explained by income better captures the ability of
parents to provide resources for their children’s language learning, than does the measure of
wealth. Wealth is not a measure of disposable income, rather it reflects the long-term
accumulation of and is usually conceptualised as total assets net of outstanding total debt
(Keister, 2018; OECD, 2015). The finding that wealth only predicts unique variance in
language ability at one particular age, and specifically age 14, is perhaps not surprising, as it
has been suggested that wealth’s role as an SEC predictor can have differential effects on
development that vary with age. For example, family wealth may be an important predictor
of success in late adolescence-early adulthood, through financial aid with access to higher
education or the purchase of a home (Karagiannaki, 2017; Killewald et al., 2017; Pfeffer &
Killewald, 2018). It has been proposed that wealthier families provide their children with
more economic support than those from less affluent families and this is likely to continue
well into adulthood (Pfeffer & Schoeni, 2016). It is also possible that family wealth is
important for development very early in childhood, by enabling mothers to take longer
periods of maternity leave, thus providing them with more time to interact with their child in
the early months (Ulker & Guven, 2011). The earliest age at which we consider vocabulary
ability here is age 3, and it is plausible that by this age the home learning environment plays
an important role in language development, hence the increased predictive value of income
compared to wealth at this age.

In line with our findings, Moulton et al., (2020) used the UK Millennium Cohort
Study and found that wealth was not associated with language ability at age 11 after
controlling for other indicators of SEC. Whereas in the UK, most wealth is concentrated in
housing (with financial wealth only prominent at the top of the distribution), in the US,

financial wealth is more common (Cowell et al., 2019; Office for National Statistics, 2019b).
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It is plausible then that in the UK, wealth is important for providing families with the
opportunity to invest in homes in expensive areas close to high performing schools
(Karagiannaki, 2017; Machin, 2011). The independent influence of wealth on age 14
vocabulary ability in our analyses may thus be a reflection of access to better secondary
schools, as there is an established link between house prices and school quality (Department
for Education, 2017a; Gibbons, 2012; Machin, 2011). International comparisons of the
relative predictive value of different SEC indicators therefore have the potential to shed light
on the mechanisms via which these SEC indicators are likely affecting language acquisition
and inequalities.

When considering the role of income and wealth in language ability, it is worth noting
that it is not clear exactly what our measure of wealth is capturing regarding mechanisms to
language ability, and all proposed mechanisms for each indicator are speculation. Future
research should seek to understand exactly how different SEC indicators influence
vocabulary development. It is also worth noting that our income measure could be an
underestimate of disposable income, as we only took income from the age 3 sweep of the
data, in order to capture the influence of early childhood SEC on language development.
Some suggest that income averaged over multiple sweeps gives a more accurate estimate of
household income (e.g. Killewald et al., 2017). Our income measure is adjusted for
household size, however our wealth measure is not; there is a general lack of agreement
about whether family wealth should be adjusted for household size (Killewald et al., 2017).

There are a number of practical implications of these findings. Recent research has
found the strength and significance of the SEC-language relationship differs based on
indicator used, questioning the interchangeability of SEC indicators in this relationship (Gatt
et al., 2020). However, they used maternal education, paternal education, maternal
occupation and paternal occupation as their separate SEC indicators. Although parent
education predicted the most variance in vocabulary, income and occupational status also
uniquely predicted large amounts of variance. There are likely important pathways for each
of these indicators that are important in understanding this relationship and targeting
interventions effectively. Furthermore, it has been suggested that income is the component of
SEC that is most susceptible to intervention (Duncan & Magnuson, 2012), and whilst
targeting income as a means of reducing vocabulary inequalities may be somewhat effective,
it is likely that a substantial amount of the relationship is driven by parent education and

occupational status and thus targeting income may not fully reduce inequalities.
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It has been suggested that parents may be more willing to provide information on
their educational attainment and occupational status, rather than their income (Noble et al.,
2007). Our finding that education, income and occupation explain similar amounts of
variance in vocabulary ability at multiple ages suggests that an indication of inequalities can
be determined excluding income as a measure of SEC. However, the fact that each explains
unique variance also indicates that doing so would miss out on some relevant information. It
is valuable, where possible, to have multiple predictors of SEC in order to gain the fullest
possible picture of inequalities in language ability. The finding that relative neighbourhood
deprivation, determined using IMD (a postcode-based measure of SEC) predicts unique
variance up until adolescence is important; because it is based on an individual’s postcode, it
is easily and quickly calculated and does not rely on parent reports of information they may
want to withhold (such as income). Therefore, using IMD as a measure of SEC will likely
give some indication of the extent of inequalities in child language ability. However, the
proportion of variance explained by this indicator is consistently small, and so if multiple
measures can be obtained, they should be used.

Wherever practically feasible, utilising as many indicators of SEC as possible would
be beneficial to gain a comprehensive picture of inequalities in vocabulary. Furthermore,
where possible, it is advantageous to consider each indicator separately, rather than reduce
these to a single composite measure. Although our analyses revealed a composite measure
incorporating all indicators to be a better fit to the data compared to any single predictor
alone, including all predictors as separate, individual indicators in a simultaneous model was
the best fit to the data. It is not surprising that the composite measure was a better fit to the
data over each single measure considered in isolation, since each contributed unique variance
to the language outcome (with the exception of wealth at ages 3, 5 and 11 and IMD at age
14), so it is plausible that the combined effects of these will hold more explanatory value.
However, it is useful to consider SEC indicators separately for some purposes, and their
pathways to language ability should be considered carefully when assessing overall
inequalities in language ability. A composite variable holds useful, practical value as it
provides a single number estimate of overall inequalities in vocabulary, which can be
attractive and easy to understand for lay readers, and is a simple, concise way of
communicating such inequalities. However, a composite measure could obscure the different
mechanisms of each single indicator driving inequalities in vocabulary, which may be of

value for informing policies and interventions.
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In sum, how one chooses to operationalise SEC should depend on the research
question. For example, if one is interested in understanding the mechanisms by which SEC
affects vocabulary, then multiple indicators are needed. However, if the goal is to understand
overall inequalities in vocabulary, a composite measure may be the indicator of choice, as
this provides a better estimation than any one predictor in isolation. If due to financial or
practical constraints, data can only be collected on a single SEC variable, parent education
was the best predictor, although was not dissimilar to income or occupation, and thus any of
these could be used. Whilst of practical appeal, IMD predicted small amounts of variance in
language, but explained unique variance and thus could be useful if it is the only option

available.

SEC and vocabulary across developmental time

In the contemporary British cohort, inequalities in language ability widen between the
ages of 3 and 5. This supports arguments for developing early interventions that seek to avoid
inequalities becoming entrenched before children access formal schooling. Although not
taken into account here, the widening inequalities observed between ages 3 and 5 could be
partly explained by attendance at day-care settings. It has been suggested that attendance at a
pre-school setting, such as day-care can benefit language development, particularly for those
from disadvantaged backgrounds (Geoffroy et al., 2007; Magnuson et al., 2004; OECD,
2006; Schmerse, 2020). Becker (2011) found that pre-school attendance positively influenced
the vocabulary of disadvantaged children, but did not affect the vocabulary of advantaged
children. However, it was also observed that more advantaged children progressed more in
their vocabulary development, regardless of pre-school attendance, thus attendance at a day-
care setting did not provide a “catching up process” for lower SEC children; it appears as
though the SEC gap in vocabulary is already engrained by the age of 3, and continues to
widen despite improvements low SEC children may make at day-care settings (Becker,
2011). A possible implication of this finding is that interventions aimed at improving the
quality of day-care for low SEC children may be beneficial as a means of targeting the SEC
gap in vocabulary early on, as once it is established, the SEC gap in language appears to
persist. Although RCTs of an intervention in the US to improve the responsiveness of early
childcare educator have shown to be effective for the social and emotional development of
toddlers, interventions appeared to have little impact on language and literacy outcomes,
perhaps as a result of insufficient intensity (Landry et al., 2014, 2017, 2021). Our findings
highlight that it is important to target inequalities in vocabulary early, before they become
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entrenched by the age of 3 and worsen as children enter formal schooling. A two pronged
approach whereby family support is provided at the same time as increasing the quality of
provision in early years settings (Department for Education, 2017b; Gambaro et al., 2015)
could be beneficial. Regarding the first prong, it is important to test ways of creating
sustained support for families that leads to lasting cognitive benefits;(e.g. testing the BBC’s
UK-wide Tiny Happy People programme (7iny Happy People, 2021)). In addition to
parental support, quality pre-school provision has been found to benefit language
development (Becker, 2011; Schmerse, 2020) and is an important factor in supporting later
educational attainment, particularly for disadvantaged SEC children (Department for
Education, 2015). The introduction in the UK of the National Childcare Strategy in 1998 has
made early years education a focus of policy making, particularly with respect to the
availability, affordability and quality of education (Department for Education, 2017c).
However, quality is inconsistent across different early years settings (Gambaro et al., 2015)
such that it is now included in the Ofsted Education Inspection Framework (Ofsted, 2019). It
is therefore also likely important to test ways of improving the consistency and quality of pre-
school education to help prevent inequalities becoming entrenched before entry to formal
schooling.

There is also a clear advantage among 14-year-olds of having parents with a higher
level of education. By this age, some adolescents may have vocabulary abilities exceeding
those of their parents. Exposure to language occurs in increasingly diverse settings
throughout the school years, including via interactions with peers, teachers, and written
sources such as books and the internet (Sullivan et al., 2021). As children progress through
school, vocabulary development (at least as measured by standardised tests) becomes more
dependent on exposure to new words through reading, than oral language (Elleman et al.,
2019). It is plausible that these sources of input are influenced by SEC. For example, the
availability of books and vocabulary-rich online content may be higher among higher SEC
children. Children from disadvantaged backgrounds may require more support to acquire
particular seams of vocabulary (Sullivan et al., 2021) and yet the type of school attended and
the level of support available may differ based on SEC. For example, higher SEC children are
more likely to attend private or higher quality schools than their lower SEC counterparts
(Dearden et al., 2011) and parents of children at high performing schools are more likely to
invest in educational materials and support, such as books and private tuition (Attanasio et
al., 2018). There are also SEC disparities in the amount of homework support adolescents

receive at home, not only through tuition but also in terms of additional hours spent on
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school work (Jerrim, 2017). Additionally, children are likely to form peer groups with those
that are similar to them (McPherson et al., 2001), a phenomenon which has been observed for
social class, with children and adolescents being more likely to form friendships with peers in
the same social class (Cherng et al., 2013; Kupersmidt et al., 1995; Lessard & Juvonen, 2019;
Malacarne, 2017). Furthermore, it has been observed that children form friendships with
peers who have similar levels of intelligence to them, specifically in terms of vocabulary
(Boutwell et al., 2017). It is therefore possible that children with larger vocabularies and from
more advantaged backgrounds will form peer groups with similar children, potentially
providing a richer vocabulary environment for these children, and likewise for children with
smaller vocabularies or from lower SEC backgrounds, emphasising inequalities in language
ability throughout childhood.

Schooling may also be contributing to the SEC gap remaining wide throughout
childhood and into adolescence. Children are often placed into ‘sets’ based on their ability in
both primary and secondary schools (Hallam & Parsons, 2013; Muijs & Dunne, 2010), and
because language lays the foundation for literacy and maths skills (Lervag et al., 2018; Moll
et al., 2015; Slusser et al., 2019; Snowling & Hulme, 2020), it is likely that those with poorer
language skills could be placed into lower sets and thus targeted with lower-level ability
education, that may not stimulate the same level of thinking as in higher sets (Anders &
Henderson, 2019; Henry, 2015; Muijs & Dunne, 2010). Furthermore, there may be more
disadvantaged pupils in lower sets compared to higher ability sets (Wiliam & Bartholomew,
2004). It is thought that parents will tailor the language they direct with their children to the
perceived language abilities of the child (Schwab & Lew-williams, 2016) and teachers may
also engage in this process, thus children of more disadvantaged backgrounds and in lower
ability sets may not benefit from the same vocabulary exposures as their more advantaged
peers. SEC can also influence the type of school children attend, with higher SEC schools
having better resources and more experienced teachers (Willms & Somers, 2001; Palardy,
2008).

Children from disadvantaged backgrounds may require more input at school to
support the development of an advanced vocabulary (Sullivan et al., 2021). However,
because the type of school attended and level of teacher support available differs based on
SEC, lower SEC children may not have as much of this support available Universal education
aims to address inequalities in educational opportunity in the UK, but, when it comes to

vocabulary, disparities persist throughout formal schooling. Further support across the
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lifespan and particularly during adolescence is likely necessary to improve educational

outcomes and open up employment opportunities (Deloitte, 2016).

SEC and vocabulary across historical time

Finally, the cross-cohort comparison performed suggest that inequalities in childhood
language are generally similar across generations, despite decades of policy to reduce these
inequalities.

There were some differences between the two cohorts: occupational status is
becoming less valuable as a predictor, while parental university level qualifications are more
clearly associated with better child language in contemporary society. It is possible that these
measures are changing in the extent to which they are reliable indicators of the proximal
causal factors that explain language learning (such as the caregiving / cultural environment
and genetic factors). For example, the move to a more hour-glass shaped economy might
mean that occupational status no longer differentiates households’ social milieu as well as it
once did. Likewise, while many once left the educational system even when they had the
academic potential to go on, now with more opportunity to stay in education longer, this
measure might better differentiate families along the lines of cognitive ability and educational
aspiration. Alternatively, it might be that the relative importance of the various proximal
causal mechanisms themselves is changing with time.

Findings revealed that more variance is explained by both parent occupational
status and parent educational attainment in the MCS2001 cohort compared to the BCS1970
cohort for early childhood vocabulary and adolescent vocabulary. However, for late
childhood vocabulary ability, more variance is explained by both predictors in the BCS1970
compared to the MCS2001. There may be additional factors at the end of primary schooling
that are important for vocabulary ability, including SEC indicators not included in the cross-
cohort comparison, such as income, that are more important for the MCS2001 cohort than the
BCS1970 cohort. Income inequality increased between 1970 and 2000 in the US, and
although there were gains in household income across the distribution, these were largest for
those at the top of the distribution (Pew Research Center, 2020). Over a similar period in the
US, increases in parental financial investments on children, in terms of educational toys and
activities and daycare, have also been reported (Kornrich & Furstenberg, 2013), with some
evidence that these increases are concentrated at the top of the income distribution, meaning
that as overall spending on children increased, so did inequalities in such investments

(Kornrich, 2016).
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Relatedly, across states in the US and over the period of 1975-2014, it was found
that as income inequality increased, so did inequalities in parental investments in their
children, which was explained in part by the increased income at the top of the distribution,
with these parents having more disposable income for investing in their children.
Importantly, general spending did not seem to increase, rather this was isolated to
investments in children, perhaps reflecting increases in pressure to invest in children among
areas of higher income inequality (Schneider, Hastings, & LaBriola, 2018). Similar increases
in income inequality have been observed in the UK since the 1980s (Dorling et al., 2007.;
Institute for Fiscal Studies, 2017; Rigby, 2017), and it is possible that corresponding
increases in parental investments in children, similar to that in the US, have also occurred,
perhaps increasing the importance of income as a predictor in the MCS2001 cohort.
However, since a measure of household income in the early childhood years is not available
for BCS1970 data, we cannot test the increasing relative importance of household income
between these two cohorts.

We can only provide speculative explanations of this pattern of results, based on
historical and contextual evidence of UK society. The UK has seen major changes to its
occupational structure during the period that separates the two cohort studies used in our
analyses. For example it is thought that the economy is becoming an hourglass structure, with
more people in the highest and lowest classes, and fewer people in the middle classes (
Holmes & Mayhew, 2012). Table 6 reveals a pattern in line with this for our two cohorts,
with almost half of the BCS1970’s parents falling into intermediate occupations, compared to
20% of the MCS2001’s parents, and more MCS2001 parents having higher professional or
routine occupations. There cannot be a simultaneous rise in the relative advantage that comes
with higher class membership as the proportion of people within this higher class increases
(Blackburn & Jarman, 1993) and so the advantage associated with having a high occupational
status (higher managerial occupations) may be conferred as higher in the BCS1970 due to
these occupations being less common.

In addition to this occupational shift to an hourglass economy, women became
increasingly active in the workforce between 1971 and 1999 with many occupying flexible,
paid part time jobs (Amaranayake et al., 2000). Inequalities in language ability appear to be
wider among the BCS1970, based on parent’s occupational status. The increased
participation of women in the workforce may have increased social networks, which tend to
consist of people who are similar to them in terms of occupational status (Griffiths &

Lambert, 2012; Griffiths, Lambert, & Tranmer, 2011; McPherson, Smith-Lovin, & Cook,
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2001). We therefore may see smaller inequalities in language based on occupational status in
the MCS2001, as these families may have had a wider social network - children will adopt
styles of speech and vocabulary used by their parents, when talking to them and when talking
to individuals in their social network (Sullivan, 2007). In contrast, many mothers of the
BCS1970 members were housewives (Institute of Child Health, 1970), and although the
father was likely to be in employment, it may be more likely that they had smaller social
networks. Indeed, by 1996-97, ~60% of couples in the UK with children had both parents in
employment (Amaranayake et al., 2000). The national minimum wage was introduced in the
UK in 1999, and although this is more directly related to income rather than occupational
status, this policy may have benefitted the parents of the MCS2001 and subsequently be
reflected in the effects of occupational status on language in these cohort members. Parents of
a lower status may have benefitted from the introduction of the minimum wage, although we
still see inequalities in language based on this measure in the MCS2001, these are just
narrower than they were for the BCS1970.

The education system in the UK has also undergone significant change and
expansion. Parents of the BCS1970 cohort were mostly in school when the compulsory
leaving age was 15; this was raised to 16 in 1972 and therefore the parents of the MCS2001
had to remain in education until the age of 16. Inequalities in early childhood language and
adolescent language were widest between those with no level qualifications and O-level
qualifications in the BCS1970. This may be because the school leaving age was 15 for these
parents, and perhaps there were characteristics of those that stayed in education after the
compulsory age (for example they may have been more advantaged). This could be why we
see larger inequalities between these two groups. Less advantaged students have consistently
been under-represented in higher education (Mayhew et al., 2004; Woodward, 2019).
Furthermore, for the BCS1970, around half of these parents had no qualifications and so the
difference in inequalities of language ability would be present between those with no
qualifications and O-level qualifications and inequalities may level off for higher groups in
this cohort compared to the MCS2001. For parents of the MCS2001 cohort, these inequalities
may manifest at different education levels, as these parents were more likely to stay in
education to complete O-levels, but then not all of them will have continued to post-16
education. Further, because the school leaving age was 15 for the BCS1970 parents, many of
these have no qualifications, but there were still a large proportion of this cohort in at least
intermediate occupations. So, perhaps for this older generation, occupational status is a better

indicator of inequalities in language ability, as the majority of fathers were in some form of
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employment, despite smaller proportions of qualifications among parents in the older cohort;
educational attainment may not be as relevant or as much of a reflection of standing in
society as occupational status, as only a very small proportion stayed in education.

Based on the average age of the mother at the birth of cohort members, we can infer
that the parents of the BCS1970 who attended university would likely have started in 1960-
61, and this would have been between 1986-1988 for the MCS2001 parents. Higher
education in the UK has seen massive expansion in recent decades, for example, between
1960 and 1970, where attendance increased from 5% to 14%, and reached 34% in 1997-98,
with increases being dominated by those from higher SEC groups, and lower SEC groups
remaining less likely to attend university (Mayhew et al., 2004; Woodward, 2019). It is
thought that social inequalities in access to higher education increased in the 1980s and early
1990s, around the time that the parents of the MCS2001 would have attended university
(Blanden & Machin, 2004; Chowdry et al., 2013; Galindo-Rueda et al., 2004; Machin &
Vignoles, 2004) and this could partly explain why we see wider inequalities in language
ability for children whose parents have university level qualifications in the MCS2001.

Access to higher education was more restricted for the BCS1970 parents, heavily
contingent on gender and social class (Blackburn & Jarman, 1993). Although many of these
mothers were likely at home with their child, perhaps they didn’t have the skills from
educational attainment that are important for language development, and this could be why
we see wider inequalities at lower levels of education in the BCS1970. Perhaps we see wider
inequalities based on university level qualifications in the MCS2001 due to the widening of
participation in higher education. Furthermore, it is likely that there was an interaction
between occupational changes and education expansion in the UK; as the number of
graduates has increased, having a degree has become a more common entry requirement for
many high-level occupations (Blackburn & Jarman, 1993), meaning there are less
opportunities available for those with lower levels of educational attainment. The increasing
demand for graduates among employers likely resulted in less opportunities for non-
graduates, whereas the parents of the 1970 cohort likely didn’t need a degree to be successful
in at least intermediate occupations (Keep & Mayhew, 2004).

Some of our cross-cohort findings might be attributable to assortative mating,
specifically educational homogamy. Assortative mating refers to the tendency for people to
partner with others who possess similar characteristics to them, for example, in terms of
educational attainment (educational homogamy; where people marry others with similar

educational attainment levels). This is a well-established phenomenon and evidence points to
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an increase in educational homogamy, particularly among those with degree level
qualifications, across the period that separates the two birth cohorts studied here (Blackwell,
1998; Kalmijn, 1991a; Kalmijn, 1991b, Blossfeld & Timm, 2003). This has been attributed to
the expansion of the education system in the UK , as such an expansion increases chances of
meeting potential partners with similar educational attainment levels (Blossfeld & Buchholz,
2009). Historically, women have tended to display upward marriage tendencies because the
average attainment level of women was inferior to that of men, and women usually stayed at
home. However, as women have become increasingly active in education, this has decreased
(Blossfeld & Buchholz, 2009). Furthermore, as language skills are the foundation for
educational attainment and due to educational homogamys, it is conceivable that those with
more advanced vocabularies are more likely to partner with someone who has a similarly
advanced vocabulary (Sullivan et al., 2021). Thus, we could attribute our finding of more
advantages for language ability among those with parents who have university level
qualifications in the MCS2001 compared to the BCS1970 to increases in educational
homogamy. Specifically, if educational homogamy has increased and this is particularly the
case among those with university level qualifications, then it is plausible that in the
MCS2001, where one parent has university level qualifications, both parents may have
university level qualifications, meaning there are households where both parents have these
high qualifications in this cohort. In contrast, in the BCS1970 where a parent has a university
level qualification in this cohort it is likely to be the father and only one parent having such
qualifications. There may be some benefit for language ability associated with two parents
having degree level qualifications: because language skills are associated with educational
attainment, it is likely that two parent households with university level qualifications will also
have large vocabularies, and thus children of such households will be at an advantage due to
being exposed to more advanced vocabularies , as well as from overhearing conversations
parents have among themselves (Sullivan et al., 2021).

Although we can only propose these explanations based on contextual evidence, the
implication of our cross-cohort research is clear. We found quite different patterns of results
in the two cohorts based on whether we used occupational status or parent education as our
indicator of SEC. There have been many changes to the occupational and educational
structure in the UK between these two decades, with occupational status likely being a more
important indicator of standing in society in the older, BCS1970, and educational attainment
increasing in importance as an indicator as more people have gained higher qualifications in

the UK. Therefore, it is important to use multiple indicators when researching the cross-
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cohort relationship between SEC and language ability as a different pattern of results emerges
based on the indicator used. However, in both cohorts it is evident that there are inequalities
in language ability when using each indicator, suggesting that inequalities in language have

not reduced or disappeared over historical time.

Limitations and strengths.

We used measures of single dimension of language ability — vocabulary — at
multiple time points. This is the most commonly used measure of language ability in
research, especially with regards to inequalities, and is highly correlated with other aspects of
language ability (Fenson et al., 1994). This allowed us to investigate the extent of inequalities
at each age considered, and by using a standardised score, we were able to make comparisons
that reflect population distributions in these vocabulary outcomes. However, it should be
recognised that the vocabulary measures used at each age were necessarily different, meaning
we could not assess within-child change in vocabulary scores throughout childhood. For the
cross-cohort comparison, we were limited to the two SEC indicators available in both cohorts
— occupational status and educational attainment — and the operationalisation of these
indicators might mean slightly different things in the two cohorts. However, when we
conducted a sensitivity analysis using Ridit scores as a means of standardising SEC
indicators, this revealed a similar pattern of results. Finally, as with any longitudinal analysis,
missing data had to be accounted for. Less advantaged individuals tend to be
underrepresented in subsequent sweeps of cohort studies (Elliott & Shepherd, 2006; Mostafa
& Wiggins, 2014). To address this, our analyses were attrition weighted and we used multiple
imputations with a rich set of auxiliary indicators to account for missing data, which is
considered to be the best approach for appropriately dealing with such missingness (Little &
Rubin, 2002). Despite these limitations, the strengths of this research lie in the use of large,
nationally representative birth cohort studies with rich information on childhood SEC and
researcher-collected, gold standard language measures throughout childhood. Although
findings are generalisable to the United Kingdom and hold relatively stable across

generations, they may not be generalisable beyond the UK.

Implications.
The current findings have several important implications. First parent education level,
income and occupational status all explain substantial unique variance in child language. This

suggests it is well worth testing the causal effects of supporting parent education (through
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lifelong learning) and/or caregiver understanding and confidence in supporting child
language development (through parenting support). Equally, it is worth testing the effect of
reducing poverty — defined as low income relative to a norm (see the Baby’s First Years
project in the US for a move in this direction (Baby’s First Years, 2018)). Despite efforts to
reduce poverty in the UK, 22% of the UK population and 30% of children were living in
relative poverty (after housing costs) in 2018-19 (Francis-Devine, 2020). Low educational
attainment is claimed to be the key factor causing poor children to become poor adults
(DWP, 2014). Since language is the foundation for reading ability and success in education
(Public Health England, 2020a), and our cross-cohort comparison revealed inequalities in
vocabulary are persistently wide across time, targeting these sustained inequalities may be
important in reducing the intergenerational transmission of poverty (Joseph Rowntree
Foundation, 2016).

Second, since inequalities in vocabulary widen markedly between the ages of 3 and 5,
it remains important to target this age group. Similarly, inequalities in vocabulary remain
wide throughout childhood and the relative advantage of higher SEC accelerates in
adolescence as children near the point of being able to leave the education system. However,
most language assessments and interventions do not go beyond the early years (Bercow,
2018). Since language skill is important for accessing many employment opportunities, not to
mention taking part in wider social activities, seeking out effective ways to support
adolescent language development is important (Bercow, 2018; Spencer et al., 2012).

Finally, the fact that inequalities generally persist over historical time might be taken
to support proposals that interventions to lift the language skills of more disadvantaged
children need to be ambitious and scaled up considerably (Greenwood et al., 2020; Wake et
al., 2012). One cause for optimism on this front is that a recent large-scale evaluation has
found that the Nuffield Early Language Intervention (NELI) is effective in promoting
language skills of children entering formal education in England (West et al., 2021). Further,
a recent evaluation of a prominent UK intervention, Sure Start, suggests it benefitted child
physical health (for example, reduced hospitalisations) and did so most for those living in
disadvantaged areas (Cattan et al., 2019). However, the benefits for cognitive outcomes are
currently less clear (Melhuish et al., 2010), perhaps because of a struggle to reach populations
who would have derived the maximum benefit (Law, Parkin, & Lewis, 2012). The current
analyses suggest that existing policies and interventions have not reduced social inequalities

in language ability in recent decades, suggesting more needs to be done (for example, a
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multi-pronged approach implemented at a meaningful scale), so as to reap sustained benefits

and see the next generation of children reach their potential.

4.6. Conclusion

To sum up, the substantial individual differences we observe in child and adolescent
language are explained by several SEC indicators each making their own unique contribution,
most notably parent education, income and occupational status. A composite measure of SEC
can be useful if one’s main objective is to understand overall inequalities in language ability.
However, this may obscure possible mechanisms underlying the relationship. Inequalities are
generally stable over developmental and historical time, and are monotonic, with each step up
in SEC predicting a step up in language. The current evidence suggests a need to focus on the
widening of inequalities as children enter compulsory education and as they prepare to leave
it. This supports calls to test the effects of reduced poverty, increased caregiver lifelong
learning, improved early parenting support, improved quality of preschool education and
sustained educational support through adolescence. Tests would need to provide evidence of
both causal efficacy and acceptability to those they are intended to help. To succeed on both

these fronts, the current evidence suggests we need to be ambitious.
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Chapter S : Socioeconomic circumstances moderate the predictive value
of 5-year-old vocabulary for education outcomes at the end of secondary
school: analysis of the UK Millennium Cohort Study

5.1. Abstract

Language ability is thought to be important for educational attainment as it lays the
foundation for literacy and numeracy skills. However, this relation is confounded somewhat
by the existence of socio-economic inequalities in both vocabulary and in educational
attainment. It is not known whether vocabulary skill has any predictive value over and above
socio-economic factors. Furthermore, the benefits of having a strong early vocabulary may be
felt more strongly by some groups than others. Data from a large, nationally representative
cohort across the UK (MCS2001; N= 15, 576) were analysed to investigate the role of age-5
vocabulary in predicting public examination performance at age 16. Vocabulary uniquely
predicted educational attainment, above socio-economic circumstances (SEC) and caregiver
vocabulary factors (OR = 1.61, 95% CIs = [1.50;1.72]; (B = .24, 95% CIs = [.21;.27]). SEC
was found to moderate the relation between vocabulary and achievement, such that a high
SEC background increased the predictive value of early vocabulary for achievement (OR =
1.97, 95% Cls = 1.85;2.1]). This moderating relation is not straight forward however, as the
impact of increased vocabulary is greater in the middle SEC groups than in the highest SEC
group, where educational attainment is high even in children with very low vocabulary
scores. The impact of SEC on the relation between vocabulary and educational attainment is
greater in both these groups relative to the lowest SEC group, where educational attainment is
poor, regardless of vocabulary. Findings suggest that improving vocabulary early in
childhood may improve education outcomes, but that to be most effective, policies and

interventions need to be targeted at those who need them the most.
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5.2. Introduction

Language skills, and in particular vocabulary, are thought to be an important
contributing factor to educational success (Field, 2010; Oxford University Press, 2018, 2020;
Tickell, 2011); Children need good language skills in order to access the curriculum, to
exchange their thoughts and ideas, and to indicate that they understand what they are being
taught (Alexander, 2020; Nagy & Townsend, 2012). In turn, educational success is important
and poor educational attainment can have detrimental impacts on later life, such as poverty
and worklessness, and the inability to support the learning of future offspring (Centre for
Social Justice, 2013). Educational attainment is therefore seen as a key driver of social
mobility. However, poor educational attainment is a barrier preventing disadvantaged people
moving out of poverty (ESRC, 2012), as there are socioeconomic inequalities in educational
attainment, with those from disadvantaged background performing worse than their more
advantaged counterparts. Socioeconomic inequalities in vocabulary are also well established
(Hart & Risley, 1995b; Pace et al., 2017). Our goals in this research were to a) investigate the
relationship between early vocabulary and educational attainment at the end of secondary
school, controlling for the effect of SEC; and b) to establish how much early vocabulary
matters for educational attainment in different socioeconomic groups.

The fundamental purpose of education is threefold: ensuring that young people
acquire the knowledge and skills required to succeed in a demanding economy and to
contribute to society, the enabling of cultural participation and, practically, preparing people
for adult life (Gibb, 2015). Further, education should facilitate one’s understanding of and
motivation to undertake further study, in addition to the ability to make informed decisions
throughout life, including those about education and employment (Centre for Social Justice,
2013; Wellcome Trust, 2016). In the United Kingdom, students take academic qualifications
in the form of public examinations, at the end of secondary school. In England, Wales and
Northern Ireland, General Certificate of Education (GCSEs) are taken at the age of 16 and in
Scotland, National Five (N5) qualifications are usually taken between the ages of 15 and 16.
Success at this stage of education is seen as the gateway to post-16 success, whether this be
further education, an apprenticeship, or entry to the workforce (The Children’s Comissioner,
2019; The Sutton Trust, 2019). Further, success in specific subjects at GCSE can impact the
subjects that students can take at A-level and which colleges they can attend. GCSE
attainment is thought to be related to achieving predicted A-level grades (UCAS, 2016) and
Crawford, Duckworth, Vignoles, & Wyness, (2011) found an association between poor

GCSE achievement and NEET (not in education, employment or training) status. Those
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leaving school without these basic qualifications, especially in English and Maths, therefore
struggle in post-16 destinations and may also lack the confidence to make decisions
surrounding their future, in addition to not meeting basic entry requirements for many
apprenticeships and jobs (Lupton et al., 2021; The Children’s Comissioner, 2019). It is clear,
therefore, that success at the end of secondary school is an important stepping-stone for later

outcomes.

Language ability and educational attainment

Early language ability has been shown to be important during schooling and for
educational attainment. A relationship between early language and early educational
attainment has been documented (Bleses et al., 2016; Durham et al., 2007; Lehrl et al., 2019;
Morgan et al., 2015). For example, Roulstone, Law, Rush, Clegg, & Peters (2010) found that
language skills at the age of 2 were predictive of achievement at school entry, and Pace,
Alper, Burchinal, Golinkoff, & Hirsh-Pasek (2019) reported that language skills were
predictive of later achievement across a range of subjects in the 3™ and 5" grades. Early
language skill has also been shown to predict later educational attainment (Croll, 1995;
Einarsdottir et al., 2016) and adolescent vocabulary ability has also been linked to GCSE
attainment (Spencer et al., 2017). Furthermore, research with populations identified as
having Developmental Language Disorder has highlighted the importance of language ability
for educational achievement at the end of secondary school and in early adulthood (for
example, Conti-Ramsden, Durkin, Simkin, & Knox, 2009; Conti-Ramsden, Durkin, Toseeb,
Botting, & Pickles, 2018; Dockrell, Lindsay, & Palikara, 2011; Snowling, Adams, Bishop, &
Stothard, 2001).

Vocabulary forms the basis for literacy and mathematics development, which are key
for later academic achievement (Lervag et al., 2018; Moll et al., 2015; Slusser et al., 2019;
Snowling & Hulme, 2020). For example, good language skill is needed to understand
mathematical vocabulary and concepts (Slusser et al., 2019) and vocabulary is essential for
reading comprehension, as a reader must understand the words to be able to understand the
meaning of the text; difficulty with reading is likely to be a further barrier to accessing to the
curriculum (Elleman et al., 2019; Ricketts et al., 2020). Furthermore, the majority of teaching
is delivered through the medium of language: lessons tend to be delivered orally by teachers,
and children use language (both written and oral) to interact with teachers and engage in
lessons, and to communicate their understanding of, or difficulties with content (Alexander,

2020). Language is vital for the whole curriculum, as each subject has specific jargon
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associated with it (known as Tier 3 vocabulary), and the understanding and learning of a
subject is therefore contingent upon the language of that subject (such as the vocabulary of

that subject) (Alexander, 2020; Oxford University Press, 2020).

Socioeconomic inequalities in educational attainment

There are socioeconomic inequalities in vocabulary that appear before schooling and
persist throughout childhood and into adolescence (Pace et al., 2017; Sullivan et al., 2021;
Thornton et al., 2021). There are also socioeconomic disparities in educational attainment,
whereby those from less advantaged backgrounds perform worse than their more affluent
peers (Centre for Social Justice, 2013; Chowdry et al., 2009; Crenna-Jennings, 2018;
Hegedus, 2018; Ofsted, 2013; Pensiero & Schoon, 2019). This relationship has been
estimated to be of a weak-moderate magnitude in a series of meta-analyses in the United
States of America (Harwell et al., 2017; Sirin, 2005) and a recent meta-analysis suggested a
weaker relationship between socioeconomic inequalities and educational attainment in
developing countries (Kim et al., 2019).

Turning to the United Kingdom specifically, the situation is worse when compared to
many other OECD countries: at all stages of schooling, children from lower SEC
backgrounds fall behind their higher SEC peers, with the gap widening with progression
through education (Crenna-Jennings, 2018; Jerrim et al., 2016). In the 2017 GCSE
examinations, pupils from disadvantaged backgrounds had lower performance than their
more advantaged peers (Department for Education, 2018d). Pupils eligible for free school
meals are more likely to reach the end of free education at the age of 19 without the basic
benchmark of qualifications (5 GCSEs grades A*-C/ 4-9) and it is thought this gap is
widening further (The Children’s Comissioner, 2019). SEC also appears to interact with
ethnicity in affecting educational outcomes, with all ethnic minority groups of a low SEC
background achieving higher than their disadvantaged White ethnicity counterparts at age 16
(Strand, 2011, 2014); for example, in the 2018-19 examinations, only 35.9% of
disadvantaged White British pupils reached a key government benchmark of achieving a pass
in their English and Mathematics GCSE, compared to 57.4% of disadvantaged Asian pupils,
and 48.8% of disadvantaged Black pupils (Department for Education, 2019; House of
Commons, 2021). There are also socioeconomic inequalities in the subjects chosen at GCSE
level, with those from more advantaged backgrounds tending to study subjects that are

sometimes considered to be more demanding, such as science, and less likely to take applied
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subjects (Anders et al., 2018; Henderson et al., 2018).Subject choice at GCSE can affect the
move to further education and employment —for example, success at GCSE influences
whether that subject can then be taken at A-level (Henderson et al., 2018), which may
therefore exacerbate socioeconomic inequalities in educational attainment.

SEC may lead to differentials in educational attainment in a multitude of ways.
Children of parents with more educational qualifications may benefit more from parental
input with school work, due to their parents having the ability to do so: children from
disadvantaged backgrounds experience less parental input with homework (Jerrim, 2017).
Adults with poor literacy skills will be poorly placed to help their children with school work,
and in 2011, 14.9% of adults in England had literacy skills at the level expected of that of a 9-
11 year old (Department for Business Innovation and Skills, 2012). It is estimated that 9
million adults aged 16-65 in England have low literacy levels (OECD, 2016a) and those with
more educated parents tend to have higher literacy skills than those whose parents have no
upper secondary qualifications (OECD, 2016b). It is therefore plausible that less educated
parents want to help their children, but simply lack the necessary skills or feel inexperienced
and inadequately placed to do so (House of Commons, 2021; Koshy et al., 2013; Treanor,
2017). Further, pupils from lower income households may lack the resources needed to
succeed in education, such as access to a computer and the internet, which has been found to
be associated with an increase in GCSE point scores, after accounting for prior attainment
(Chowdry et al., 2009). Relatedly, more advantaged parents are more likely to provide
homework support in terms of additional hours spent on school work and through private
tuition (Jerrim, 2017). Private tutor provision is thought to be accelerating socioeconomic
inequalities in educational attainment — it is estimated to cost between £24 - £32 per hour,
and disadvantaged students are less likely to benefit from this, with affordability being the
main reason (Kirby, 2016). Participation in extracurricular activities throughout school has
also been linked to stronger educational attainment, such as being a member of a sports team,
playing a musical instrument or being part of an arts or drama club. Low income is a likely
barrier to participation in such activities (Donnelly et al., 2019).

Turning to school level factors, children from more disadvantaged backgrounds are
likely to suffer from unconscious teacher bias, where they are judged less favourably by
teachers than their more advantaged counterparts. For example, 7 year olds from low income
families tended to be underrated by teachers in their perceptions of mathematics and reading
ability (Campbell, 2015). Those of lower SEC are more likely to be placed in lower ability

sets, which may coincide with poorer quality teaching and lower-level ability education that
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may not stimulate the same level of thinking as in higher sets and may even negatively
impact educational attainment (Henry, 2015; Muijs & Dunne, 2010). More advantaged
parents may have access to higher quality schools, and high SEC children are more likely to
attend private school than their lower SEC counterparts (Dearden et al., 2011; Moulton et al.,
2021), with private and independent schools benefitting from smaller class sizes, more
resources, increased support from teachers, and better outcomes for students compared to
state funded schools, in terms of higher exam results, attendance at Russel Group universities
and prestigious labour market positions (Henderson et al., 2020; Independent Schools
Council, 2018). Pupil Premium (additional funding for schools to help disadvantaged
students regardless of ability) has the aim of closing the attainment gap by investing in, for
example, high quality teaching and the provision of additional support, such as one to one or
small group tuition, and speech and language therapy. However, the amount of pupil
premium a school receives is based on the proportion of pupils registered as eligible for free
school meals in the previous 6 years, not the proportion of pupils who are eligible for free
school meals, and due to a lack of awareness or stigma associated with free school meals,
many eligible parents are not registered (around 1 in 10), meaning some schools are likely
receiving less pupil premium than they are entitled to (Social Mobility Commission, 2019).
Furthermore, schools in areas of disadvantage or with higher proportions of disadvantaged
pupils tend to have less experienced teachers and fewer teachers qualified in specific
subjects, so that pupils are more likely to experience poorer quality teaching, compared to
more advantaged schools (House of Commons, 2021; Shaw, Baars, Menzies,
Parameshwaran, & Allen, 2017), and for lower SEC pupils, the disparity between being
taught by a good teacher and a bad teacher is equivalent to a year of learning (The Sutton
Trust, 2011).

Language ability is also a likely mechanism by which SEC exerts effects on
educational attainment (for example, Bukodi, Bourne and Betthduser, 2017; Bourne et al.,
2018; Slusser, Ribner and Shusterman, 2019; von Stumm et al., 2020). Individuals are more
likely to form friendships with peers who display similar levels of intelligence, particularly
regarding vocabulary (Boutwell et al., 2017). It is therefore possible that children with larger
vocabularies and from more advantaged backgrounds will form peer groups with similar
children, potentially providing a richer vocabulary environment for these children, and
likewise for children with smaller vocabularies or from disadvantaged backgrounds. In
adolescence, interactions with friends is the main exposure to vocabulary acquisition (Oxford

University Press, 2020). It is thought that the need to ‘code switch’ between the language
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used with friends and that required in formal education (which is more congruent with the
language use of higher SEC children) can disadvantage the educational achievement of those
whose language use is most different from that used in school, such as those from more
deprived backgrounds (Bernstein, 1964; Oxford University Press, 2020; Spencer et al., 2013).
Relatedly, non-academic routes may be more valued than academic qualifications among
lower SEC groups, which may result in these pupils being disengaged in and undervaluing
academic education (House of Commons, 2021). Those from a more disadvantaged
background may hold fewer aspirations for their educational achievement than those from a
higher SEC background , for example, in terms of pursuing post-16 education (Chowdry et
al., 2009). Vocabulary difficulties may lead to poor self-esteem among adolescents (Oxford
University Press, 2020), which could in turn lower aspirations of low SEC pupils further.
Low SEC pupils may also have lower beliefs about their own ability, and about the control
they hold over their educational outcomes, which has been linked to success at GCSE
(Chowdry et al., 2010).

In an influential study for British policy, it was found that children of more affluent
parents who had low scores in cognitive tests at the age of 22 months were more likely to
perform better at the age of 10, than were a comparison group of children from disadvantaged
parents (Feinstein, 2003). However it is worth noting that this study may have suffered from
regression to the mean (Jerrim & Vignoles, 2013). Additionally, it has been suggested that
socioeconomically disadvantaged individuals with high levels of cognitive ability tend to
perform worse on cognitive and educational tests (of English and Mathematics, for example)
and show less educational growth throughout school, than those from more advantaged
backgrounds of a similar level of, or poorer, ability (Crawford et al., 2017; von Stumm,
2017).

Improvement in the language abilities of young children has been targeted with the
aim of improving educational outcomes, via initiatives such as Every Child a Talker
(Department for Children Schools and Families, 2009). The Education Endowment
Foundation (EEF), which aims to break the relation between SEC and educational attainment,
to allow every student to reach their full potential, has found oral language interventions to be
effective in improving reading and mathematics abilities, equating to 6 months progress for
those who received the interventions. However, the majority of these studies focused on
reading outcomes in primary school (Education Endowment Foundation, 2021). More
recently, the Nuffield Early Language Intervention (NELI) has been successfully delivered at

scale to improve language in reception aged children, and is now being offered across
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primary schools in England (West et al., 2021). The long-term effectiveness of such
interventions is largely unknown, and where intervention studies have included long-term
follow ups, effects on oral language have reduced (Law, Charlton, Dockrell, et al., 2017).
Furthermore, the long-term effects of such oral language interventions on later educational
attainment, especially in secondary school, remain largely unknown: might improving
language ability in early childhood lead to higher educational attainment in secondary
school? In order to establish whether early interventions can have knock-on benefits lasting
to secondary school outcomes, it is important to first establish whether early language is

related to educational attainment at the end of compulsory schooling (16 years).

The current study

We know that there are SEC inequalities in vocabulary and that there are SEC
inequalities in educational attainment. However, we do not know whether vocabulary
predicts educational attainment above and beyond SEC in early childhood. Further, it could
be that vocabulary matters more for educational attainment in some SEC groups compared to
others: it is possible that those of a higher SEC with lower vocabulary ability can draw on
mechanisms, such as parental input and tutor provision (which are more likely to be available
in higher SEC families), to protect them against the negative effects of poor language on
educational attainment — something which those from a lower SEC are unable to do, and
therefore may be more reliant on their vocabulary skill to succeed. Although vocabulary is
already associated with SEC by the age of 5 (Thornton et al., 2021), whether or not these
initial individual differences in vocabulary have long lasting impacts, and whether these
impacts are felt more by some than others, is less clear.

Using a large, nationally representative, contemporary British birth cohort, we
investigated three research questions in a series of pre-registered analyses: 1) Does early
childhood vocabulary predict a) whether or not cohort members achieve a functional level in
core subject examinations at the end of secondary school and b) the level of achievement
(regardless of pass/fail) of cohort member in these core subjects? 2) Does any such relation
hold over and above SEC and caregiver vocabulary factors? and 3) Is the relation between
age 5 vocabulary and attainment at the end of secondary school moderated by parent

socioeconomic circumstances?
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5.3. Method

Data

Data from the MCS2001 were used in these analyses, a longitudinal birth cohort study
of 19,518 young people from 19,244 families, born across England, Scotland, Wales and
Northern Ireland between 2000-02 (Connelly & Platt, 2014), which enabled us to look at the
effects of vocabulary on achievement at the end of secondary school across the United

Kingdom.

Sample selection. We selected all cohort members with either a response on the vocabulary
measure at age 5 or with an educational attainment outcome. Where there are multiple cohort
members from the same family, one of these was selected at random for inclusion in our

sample. This resulted in a total sample of 15,576 cohort members.

Measures
Predictor variable: Age 5 vocabulary: Naming Vocabulary BAS II subscale (Elliott,
Smith, & McCulloch, 1996).

At age 5, MCS2001 cohort members completed the Naming Vocabulary BAS test, as
a measure of their expressive language (see Chapter 2). Cohort members were shown a series
of images, one at a time, and asked to name each item. Progression through this test depends
on performance, and poor performance may result in a different, easier set of items being
administered. Cohort members were also born over a 1.5-year period (September 2000-
January 2002) and assessed over a range of months, so their age at the time of testing may
differ between cohort members. Therefore, we used z-scores adjusted for item difficulty and

age. These were converted to z scores for analyses.

Outcome variables: Educational attainment at the end of secondary school.
Educational attainment in the United Kingdom

In England, Wales and Northern Ireland, General Certificate of Education (GCSEs)
assessments are taken at the age of 16 and in Scotland, National Five (N5) qualifications are
usually taken between the ages of 15 and 16. GCSE qualifications in chosen subjects are
studied during the school years 10 and 11. English (language and/or literature), mathematics
and science (and Welsh for those taking their GCSEs in Wales) are compulsory GCSE

subjects. Levels of achievement in English, mathematics and science are often used as
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indicators of success (for example at the level of the individual, the school, nationally and
even internationally). The OECD’s Programme for International Student Assessment (PISA)
investigates the literacy, mathematics, and science abilities of 15-year-olds in OECD
countries. Further, these subjects are defined as core subjects that are compulsory throughout
every key stage of education, up to and including key stage 4 (i.e., GCSE) (Department for
Education, 2014). Skills developed in these subjects underpin achievement in all other
subjects and success later in life - for example, skills developed in science are important for
understanding the world, particularly in a society that is becoming more technological
(Department for Education, 2014). Scotland’s education curriculum is known as the
curriculum for excellence (CfE) for children aged 3-18, which has four fundamental goals to
help pupils become successful learners, confident individuals, responsible citizens and
effective contributors (Education Scotland, 2021). There are two phases to the CfE: broad
general education (from early childhood education until the end of the third year in secondary
school) and senior phase (fourth to sixth years in secondary school, i.e., aged 15-18). Among
the 8 subject areas that make up the C{E, literacy and numeracy are seen as being of
particular importance. The senior phase aims to offer the chance to achieve through studying
qualifications and awards, and builds on the education obtained during the broad education,
with the aim of allowing pupils to take subjects that suit their abilities and interests
(Education Scotland, 2021). Progression from broad general education to the senior phase
varies based on achievement at the end of the broad general education phase, and pupils can
take a combination of qualifications in different subjects, based on their level of prior
achievement (the National Parent Forum of Scotland, n.d.). Qualifications in the senior phase
include National Four (internal added value assessments which are teacher graded as pass or
fail), National Fives and Higher Grades.

A common GCSE benchmark across England, Wales and Northern Ireland is the
achievement of 5 GCSEs grades A*-C (or 9-4 under the new grading system), usually
including English and Maths. A pass of grade C or above in science subjects is also a
requirement for entry to some university courses. In England, as of 2014, those failing to
reach the benchmark in English and Maths are now required to resit these subjects as part of
their post-16 education (Velthuis et al., 2018). Despite the emphasis on this benchmark, in
one study, not all students failing to reach a least a grade 4 in English and Maths had poor
attainment generally; 25% successfully gained 5 GCSEs grade 4 and above and 44% attained
at least a grade 4 in one of the two subjects (Velthuis et al., 2018), yet they may still face

barriers in their post-16 transitions. Among students of the same ability, those who fail to
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reach the benchmark are more likely to drop out of education by the age of 18 and are less
likely to enter into A-level or equivalent courses, or university, compared to those of the
same ability who did reach the benchmark (Machin et al., 2020). We therefore focused on the
attainment of this benchmark in core subjects, given its important for post-16 transitions.

In England, reforms to GCSEs were introduced in 2015, with the first reformed exams
taken in 2017. These reforms were characterised by more challenging content, transitioning
to linear qualifications (where all examinations are sat at the end of year 11), and the
introduction of a new numerical grading system (9-1, with 9 being the highest grade)
(Ofqual, 2017). In some subjects, marks are now allocated for correct spelling, punctuation
and use of grammar (Ofqual, 2013). MCS2001 cohort members sat their GCSE examinations
~2017 and are among the first to have taken the new GCSEs in the English and Mathematics
subjects, so using this cohort enabled us to investigate the effects of early vocabulary in a
cohort that have taken the more challenging GCSEs in England. These reforms were
introduced to GCSEs in England only: although pupils in England, Wales and Northern
Ireland all sit GCSE qualifications, there are some differences between these qualifications.
While GCSEs in England are now linear, Wales and Northern Ireland have retained the
modular structure of GCSE exams, in addition to the old A*-G grading system. Across the
three countries, the content and assessment objectives of specific subjects differs, however all
involve students using their knowledge, understanding and skills of the subject material (AS
and A Levels in England , Wales and Northern Ireland GCSEs in England , Wales and
Northern Ireland, 2017). Although different qualifications are taken across these countries,
harmonising these into one measure provides a valuable opportunity to look at the role of age
5 vocabulary in educational attainment across the UK: although the qualifications in each
country are inherently different, they are each important for future success in their respective
country, for example in terms of entry to post-16 qualifications and the labour market. It is
important to establish the role of vocabulary on success in these qualifications as a possible
route for improving educational attainment.

Previous research that has investigated the role of language in later educational
outcomes has focused on language ability in middle childhood or adolescence (for example,
Bukodi, Bourne, & Betthduser, 2017; Spencer et al., 2017), or has conceptualised attainment
in different ways - for example, vocabulary score, mathematics ability or reading ability (von
Stumm et al., 2020). Those that have focused on success at GCSE have largely looked at the
number of GCSEs grade A*-C, a binary variable of whether or not 5 grades A*-C were

achieved, or a conversion of grades to a numeric score (when the old GCSE system was used)
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and a continuous total score calculated, whereby a higher score indicated higher achievement
(Bukodi et al., 2017; Conti-Ramsden et al., 2009, 2018; Spencer et al., 2017). However, it is
important to note that these conceptualisations tend to disregard the fact that some subjects
may be more difficult than others (Benton, 2015). There are also alternative vocational routes
to achievement at the pre-16 level, such as Business and Technology Education Council
qualifications (BTECs) and focussing only on GCSE attainment disregards this qualification.
Those who are academically less able and/or from a disadvantaged background may be
guided into less academic routes and qualifications (Henderson et al., 2018). It is plausible
that those with lower language abilities and/ or of a lower socioeconomic status may take
BTEC: as an alternative to GCSE, and therefore estimates focussing solely on GCSE
outcomes may be an underestimate of the effect of language on educational attainment
(although note that some previous conceptualisations did take into account vocational
equivalents; for example, Bukodi et al., 2017; Conti-Ramsden et al., 2009, 2018).

We focused on qualifications usually taken ~age 16 (i.e. GCSEs for England, Wales
and Northern Ireland and N5 qualifications for cohort members in Scotland), and
conceptualised educational attainment in the following two ways: 1) a binary variable of
those who achieved > grade 4 (or > grade C for N5 qualifications) in the core subjects (0 =
no; 1 = yes) and 2) a continuous variable of the average grade across core subjects. These are

described in detail below.

Binary variable (grade 4 and above on core subjects (0 = no; 1 = yes).
“Core subjects” were identified as English, Mathematics and Science, as these are

usually compulsory GCSE subjects in English schools — students take around 8-9 subjects at
GCSE, and these must include English, Maths and Science. As can be seen from Table 5.1,
due to this data being self-reported, there are multiple ways that these subjects have been
reported. We decided that cohort members had taken the core subjects if they reported having
at least one of each of the core category subjects listed in Table 5.1, i.e., cohort members
needed: 1) at least one English subject, 2) at least one mathematics subject, and 3) at least one
science subject). We created a binary variable of whether cohort members scored > grade 4/C
in these core subjects. As most post-16 education entry requirements ask for a minimum of
this, we used this binary variable to see if vocabulary ability affects achievement of the
minimum grade required in these core subjects. Subject choice also differs based on
socioeconomic status, so entry to these subjects may be patterned by SEC (Henderson et al.,

2018).
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iGCSEs are international GCSEs, and these are exactly the same as GCSEs, except
this qualification is recognised internationally and so if cohort members reported scoring
above a grade 4 on core subject iGCSEs, they were included in the binary variable as meeting
the criteria. This was calculated for GCSE/ iGCSEs and N5 qualifications separately and then
combined into a single binary variable. Where cohort members reported having taken both
GCSEs and N5 qualifications, they were given a score of 1 (i.e., scored 4/C and above in core
subjects) if they scored this grade in either GCSEs or N5 qualifications. Those who reported
having “no qualifications” were entered into this variable as 0 (not having passed the core
subjects). There are no compulsory subjects for N5 qualifications, however for consistency
we retained the “core subjects” classification. These subjects are also often mandatory in
most Scottish schools, despite not being a national mandatory requirement. In Scotland,
student may take some subjects at N5 and some subjects at higher grade at the same time.
Therefore, we will consider students who have the core subjects at >grade C, in either N5 or
Higher Grade qualifications. Since N4 qualifications are graded by teachers as pass or fail,
and most pupils progress on to taking N5 qualifications, and the fact that most universities
require at least a pass in English and Maths at N5 level, those who report having the core
subjects at N4 level only will be classed as not achieving the core subjects.

Defining educational attainment in this way allowed those who took a mix of BTEC
and GCSE qualifications, and importantly those with no qualifications, to be included in the
outcome, rather than limiting the analysis to those who have only GCSEs or N5
qualifications. Some people may have taken the core subjects as a GCSE qualification, and
other subjects as BTECs, for example. Some cohort members took English and Maths
GCSEs, but science subjects as BTECs. A Level 2 BTEC is equivalent to a GCSE
qualification grade A*-C. Cohort members who reported achieving above a grade 4 in
English and Maths and passing a level 2 BTEC in a science subject were therefore classified
as having achieved the core subjects at grade 9-4/ A*-C. By conceptualising a “core
subjects” variable, we were able to include these individuals. The MCS2001 self-reported
qualification data does not have the level of detail required to look specifically at BTEC
achievement, but defining “core subjects” in a binary variable enabled us to include everyone
with qualification data in the outcome variable, including those who have a mix of academic
and vocational qualifications and even those who report no qualifications, who will be of
particular interest here.

Different grading scales are used across GCSEs in England, Wales, Northern Ireland,
and in N5 qualifications in Scotland. The old A* - G grading system and the new 9-1 grading
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scale that is now used in England was harmonised onto a single scale, accounting for the fact
that the new GCSEs have a wider range of grades: the following scale is used by the
Department for Education for converting A*-G grades onto the 9-1 scale now used in
England (see Ofqual, 2018 for an infographic demonstrating this scale):
A*=85,A=7;B=5.5;C=4;D=3; E=2; F=1.5; G=1; Ungraded =0
NS5 qualifications in Scotland are graded A-D or No Award (those who achieve less than
40%). Rather than attempting to put this onto the same scale as the GCSEs, reaching a grade
C or above was calculated separately for those with N5 qualifications and then combined into

one variable with that of the GCSE benchmark binary variable.

Continuous variable: average grade across core subjects

The first outcome variable enabled us to investigate the role of age 5 vocabulary in achieving
a pass in core subjects, an often-used government benchmark for GCSE achievement.
However, we were also interested in whether age 5 vocabulary predicts variation in
achievement in these core subjects, irrespective of whether the cohort member achieved a
pass grade in these subjects. We therefore considered educational attainment in a second way.
Anyone who reported taking at least one English subject, at least one mathematics subject
and at least one science subject (see Table 5.1), and who reported a grade for these subjects
was included in this variable. An English score was created (if the cohort member reported a
grade for both English language and English literature, the mean of these two subjects
represented the English score; if a cohort member reported only one grade, this was used as
the English score). Similarly, mathematics and science scores were also calculated (again, if
more than one subject from a core subject area was reported, the mean of these was
calculated and this then represented that subject’s score). The mean of the English,
mathematics and science scores was taken as the outcome variable, to represent achievement
in the core subjects.

We decided to operationalise educational attainment in this way, to account for the
fact that each cohort member may have a different number of, or different combination, of
subjects taken, and this way ensures that each contributes equal weighting to the outcome
variable. This was calculated separately for GCSEs and N5s, given the different grading
scales used. The harmonised GCSE grading scale defined above was used when calculating

average GCSE score. Once the continuous score for GCSEs and N5s had been calculated,
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these were converted to z scores within the relevant population, and then combined into a

single variable for analysis.

Table 5.1. Core subjects reported in the MCS7 qualifications data

GCSE 1GCSE National Five Highers BTEC (level 2)
Language: NA
2 English English (first language) Language: English )
2 English
<
5 English language English literature
2
8o D
S English literature
Mathematics Mathematics Mathematics Mathematics NA
Mathematics (linear)
2
g Mathematics
"}
3 (numeracy)
1)
§ Further Mathematics
= Additional
mathematics
Biology Biology Biology Biology Science
) ) ) Human Applied
Chemistry Chemistry Chemistry _ _
Biology Science
Physics Physics Physics Chemistry
Applied Science Science Computer Science Physics
Additional Applied ) Computer
.- _ Computer Science _
‘g Science Science
:; Additional science
§ Combined Science
Y
'U)B Further additional

science

Science

Science (modular)
Additional Science
(modular)

Human Biology

Computer Science

Due to the self-report nature of the data, a wide variety of subjects are reported by cohort members, particularly for GCSE.
We have no way of establishing exactly what cohort members mean when they report a specific subject, therefore we chose
to include anyone who reported having at least one out of the English, Maths and Science categories in the above table. This
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was a particular issue for Science, due to the number of different Science subjects reported. We cannot know for sure what a
student was referring to, for example when they reported “Science” or “Additional applied science”, therefore we chose to
include all of these as contributing towards the “core subjects” variable. Computer Science is also included, as this counts
towards the Science subjects (Department for Education, 2018d). In Wales, pupils can take either Mathematics or
Mathematics (Numeracy) and so both of these are counted in the “core subjects” variable. English language is compulsory in
all schools, and English literature is compulsory in most schools, therefore cohort members reporting at least one were
classed as having “core subjects”.

Modification variables: Socioeconomic circumstances

We considered 5 SEC indicators. These were first converted into a factor score to give
a composite variable of parental SEC when cohort members were aged 3 (except wealth,
which was measured when cohort members were aged 11), using confirmatory factor analysis
(see Appendix 3, Section 1). This composite variable was used as the moderator variable in
the main analysis, as in previous analyses, this composite variable was shown to explain the
most variance in vocabulary throughout childhood and into adolescence (Thornton et al.,
2021), when compared to each separate SEC indicator. The individual indicators that make

up the composite factor score are detailed below.

Parental education: as a measure of parent’s education, we used NVQ levels (both
academic and vocational qualifications derived into NVQ levels 1-5, with level 1 equating to
GCSE grades D-G or NVQ level 1 vocational equivalents, and level 5 equating to higher
degree qualifications; see Rosenberg, 2012). We used the highest household NVQ level, as

this was shown to predict the most variance in vocabulary (Thornton et al., 2021).

Income: UK OECD weighted income quintiles at age 3 (an indication of household
income 1=lowest, 5=highest, accounting for family size) were used. If data was missing,

OECD weighted income quintiles at age 9 months were used instead.

Occupational status: highest household occupational status (NS-SEC 4 categories:
higher managerial; intermediate; routine; unemployed) at 3 years was used. If data was

missing, occupational status at age 9 months was used instead.

Wealth: a measure of total net wealth, taken from the age 11 sweep of the MCS2001
was used. This measure was derived from 4 variables: amount outstanding on all mortgages,
house value, number of investments and assets, and number of debts owed. Outstanding
mortgages were subtracted from the house value, to give a measure of housing wealth. Debts
owed was taken from the number of investments and assets, to give a measure of financial
wealth. Housing wealth and financial wealth were then summed to give an overall measure of

total net wealth.
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Relative neighbourhood deprivation: Indices of multiple deprivation (IMD) deciles,
ranging from the most deprived decile to the least deprived decile were taken from the age 3

sweep of the data. If data is missing, IMD deciles at age 9 months were used instead.

Potential confounding variables.

Demographic confounders. In all models, we controlled for cohort member’s sex at
birth (male, female); ethnicity (White, mixed, Indian, Pakistani and Bangladeshi, Black or
Black British, other ethnic group (including Chinese); whether English was spoken as an
additional language in the home (English only, English and another language, only another
language); and the country that the cohort member lived in (England, Wales, Scotland,
Northern Ireland).

Caregiver vocabulary. Vocabulary skill is thought to be partly heritable ( Chow & Wong,
2021), as well as being shaped by the environment that infants are exposed to. The
heritability of vocabulary may be influenced by SEC, in that those who are exposed to a
higher SEC environment could be more likely to fulfil their genetic potential, which may be
supressed in those from lower SEC families (Scarr & Mccartney, 1983). Since caregiver
vocabulary likely reflects both the genetic component of vocabulary skill, and the language
environment that cohort members are exposed to, we adjusted for this in our analyses.
Caregiver vocabulary was measured in the age 14 sweep of the MCS2001, using the Word
Activity Test (Closs, 1986): they were given a list of 20 target words, each presented
alongside 5 other words, and had to choose the word which meant the same, or nearly the
same as the target word, from the 5 options. In the MCS2001, there is a main respondent
(usually the mother) and a partner respondent (usually the father), and both the main and
partner respondents had the opportunity to complete the word activity test, with a different set
of 20 words each. We used the mean score across respondents, under the assumption that the
cohort member spends roughly an equivalent amount of time with both caregivers. Taking
the mean enabled us to account for more of what cohort members are exposed to in terms of

caregiver vocabulary and a proxy measure for the heritable component of vocabulary.

Data analysis
All analyses were pre-registered on the Open Science Framework website (OSF

number osf.i0o/5bhx8), and all R code can be found on GitHub
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(https://github.com/emmathornton/vocabulary-education). Analyses consisted of a series of

multiple logistic and multiple linear regression models.

Missing data strategy. Multiple imputation using chained equations was employed to
account for missing data, using the mice package in R (van Buuren & Groothuis-Oudshoorn,
2011), to minimise the impact of biased attrition on the model estimates (Elliott & Shepherd,
2006). Imputations accounted for the interaction between SEC variables and age 5
vocabulary, since the interaction between these variables is of interest here (van Buuren &
Groothuis-Oudshoorn, 2011). Each dataset was imputed 25 times, as this was greater than the
overall percentage of missing data (14.8%)(White et al., 2011). No data were missing for sex
at birth, relative neighbourhood deprivation or cohort member’s country. 4% of age 5
vocabulary scores were missing. Figure S2 (Appendix 3, Section 2) displays the missing data
for each variable in the dataset, which also includes auxiliary variables used in the multiple
imputations. As can be seen from this figure, the percentage of missing data among the
outcome variables is high (36.66% for the binary outcome variable and 50.79% for the
continuous outcome variable). We therefore conducted sensitivity analyses on complete cases
for each outcome variable, which did not change the overall pattern of results (see Appendix
3, Sections 3 and 4). The individual components of the wealth variable are also high (amount
outstanding on mortgage 60.92% missing; house valuation 50.94% missing; total savings and
investments 43.34% missing and outstanding debts owed 58.57% missing); however,
sensitivity analyses in chapter 4, whereby all cohort members with a response to < 1 wealth
component variable and <2 wealth variables were considered, revealed similar patterns of
results to the main analyses.

Combined sampling and attrition weights were applied to the data to account for the
stratified clustered design of MCS2001 cohort data, and the oversampling of subgroups, as
well as for missing data due to attrition from the MCS2001 before the age of 5, when the

vocabulary measure of interest was measured.

Analysis plan.

RQla & RQ2a. Does early childhood vocabulary predict whether cohort members achieve
a functional level in core subject examinations at the end of secondary school? Does any
such relation hold over and above SEC and caregiver vocabulary factors?

Initially, the unadjusted relationship between age 5 vocabulary and achieving >grade

4/C in the core subjects (binary variable) was estimated with logistic regression modelling, to

151



assess whether or not there was an association, before the addition of potential confounding
variables. Subsequently, to test if any association remained after adding the potential
confounding variables, the following multiple logistic regression models were estimated:

1. Sociodemographic confounding variables (sex, ethnicity, EAL, country, parent
education, income, occupational status, wealth, and neighbourhood deprivation)
were added to a model predicting whether cohort members achieved a pass in the
core subjects.

2. Caregiver vocabulary was then added to this model

3. Finally, age five vocabulary was added to a model containing all potential
confounding variables to assess whether vocabulary predicted the outcome after

adjusting for potential confounders.

This allowed us to investigate whether age 5 vocabulary predicted reaching a functional level

in (i.e., passing) core subjects at the end of secondary school.

RQI1b & RQ2b. Does early childhood vocabulary predict the level of achievement in the
core subjects? Does any such relation hold over and above SEC and caregiver vocabulary
factors?

Initially, the unadjusted relationship between age 5 vocabulary and the mean grade
across core subjects was estimated with linear regression modelling, to assess whether or not
there was an association before the addition of potential confounding variables.
Subsequently, to test if any association remained after adding the potential confounding

variables, the following multiple linear regression models were estimated:

1. Sociodemographic confounding variables (sex, ethnicity, EAL, country, parent
education, income, occupational status, wealth, and neighbourhood deprivation)
were added to a model predicting the mean grade across core subjects

2. Caregiver vocabulary was then added to this model

3. Finally, age five vocabulary was added to a model containing all potential
confounding variables to assess whether vocabulary predicted the outcome after

adjusting for potential confounders.

This allowed us to see if age 5 vocabulary predicted variation in achievement in the core

subjects at the end of secondary school.
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For RQ2a and RQ2b, a model containing demographic confounders (sex, ethnicity,
EAL, parent education, income, occupational status, wealth, and neighbourhood deprivation)
was compared to a model with no predictors. Each model was subsequently compared to the
previous model to see if the different potential confounding variables predicted unique
variance in educational attainment. An improvement in model fit was assessed using nested
model comparisons for imputed data, using the method of Meng and Rubin (1992).

If an improvement in fit is seen when adding caregiver vocabulary to a model with
demographic and SEC predictors, this would indicate that caregiver vocabulary predicts
variance in educational achievement above and beyond SEC predictors. Similarly, if an
improvement in model fit is seen after adding age 5 vocabulary, this would indicate that early
vocabulary predicts unique variance in attainment, even after controlling for
sociodemographic information, enabling us to answer the question of whether any relation

holds above and beyond SEC and caregiver vocabulary factors.

RQ1 & RQ?2 sensitivity analyses.
To establish whether our main findings were contingent on any of the analytic decisions
outlined above, we ran a series of planned sensitivity analyses:

1. Welsh was also included as a core subject for cohort members in Wales; Welsh is a
compulsory GCSE for those sitting the examinations in Wales; we therefore want to
assess whether including this in our conceptualisation of core subjects changes the
pattern of our results (see Appendix 3, Section 5)

2. We re-ran analyses on each country separately (England, Wales, Northern Ireland,
and Scotland), due to the different education systems and examinations taken in each
of these countries. This analysis allowed us to see if any one country is driving any

particular finding (see Appendix 3, Section 6).

RQ1 & RQ2 additional analyses.
1. We investigated at the effects of age 5 vocabulary on attainment in English, Maths
and Science separately at the end of secondary school, rather than as a combined
measure, to see if language affects these subjects differently, or effects one subject

more than others (see Appendix 3 Section 7).
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RQ3. Is any relation between age 5 vocabulary and attainment moderated by SEC?

For this research question, the binary variable ascertaining whether cohort members
achieved above a grade 4/grade C on the core subjects was the primary outcome variable. We
made this analytic decision based on the fact that those who do not have GCSEs in the core
subjects (who may be of a lower vocabulary ability and/or lower SEC) and those with no
qualifications at all were included in this binary variable. The continuous measure does not
include those without qualifications, and so we run the risk of conditioning on the outcome
with this measure, and it may therefore be a biased measure in terms of establishing the role
of vocabulary on educational attainment and whether this is moderated by any measures of
SEC. To determine the moderating role of SEC on the relationship between vocabulary and

educational attainment, the following multiple logistic regression model was built:

Binary educational attainment as outcome, sex, ethnicity, EAL, country, caregiver

vocabulary, parent SEC composite* age 5 vocabulary interaction term

To test the significance of the interaction term, a model with the interaction term was
compared to a model without the interaction term using nested model comparisons for
imputed data (Meng & Rubin, 1992), to see whether the interaction term predicts unique

variance in the outcome.

RQ3 Planned additional analyses

We conducted a series of additional analyses to explore this question further, since
each indicator of SEC could theoretically influence both vocabulary and education in
different ways. To unpack any moderating effect of the composite variable and establish if it
is any one SEC indicator in particular driving any interaction, the following models were

estimated:

1. Parent education as moderator. Educational attainment as outcome, sex, ethnicity,
EAL, country occupational status, income, wealth, neighbourhood deprivation and
caregiver vocabulary as potential confounding variables, parent education* age 5
vocabulary interaction term

2. Occupational status as moderator. Educational attainment as outcome, sex,

ethnicity, EAL, country, parent education, income, wealth, neighbourhood
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deprivation and caregiver vocabulary as potential confounding variables, parent
occupational status* age 5 vocabulary interaction term

3. Income as moderator. Educational attainment as outcome, sex, ethnicity, EAL,
country, parent education, occupational status, wealth, neighbourhood deprivation and
caregiver vocabulary as potential confounding variables, income* age 5 vocabulary
interaction term

4. Wealth as moderator. Educational attainment as outcome, sex, ethnicity, EAL,
country, parent education, occupational status, income, neighbourhood deprivation
and caregiver vocabulary as potential confounding variables, wealth* age 5
vocabulary interaction term

5. Neighbourhood deprivation as moderator. Educational attainment as outcome, sex,
ethnicity, EAL, country, parent education, occupational status, income, wealth and
caregiver vocabulary as potential confounding variables, neighbourhood deprivation™®

age 5 vocabulary interaction term

Again, to test the significance of each interaction term, a model with the interaction
term was compared to a model without the interaction term using nested model comparisons
for imputed data (Meng & Rubin, 1992), to see whether the interaction term predicted unique

variance in the outcome.

RQ23 sensitivity analysis

There is some concern in the literature that regression models with potential
confounding variables simply being added as control variables do not properly adjust for the
confounding effect of these variables on the interaction term — only on the potential
confounding influence of the predictor variable (here, vocabulary) on the outcome (GCSE
attainment) (Keller, 2014). To control for potential confounding effects on the interaction
term, all potential confounders and interaction terms between the potential confounders and
the predictor, and potential confounders and the moderator, must be entered into the model
(Keller, 2014).

We therefore ran sensitivity analyses for our SEC* vocabulary moderations, whereby
we included interaction terms between potential confounders (remaining SEC variables) and
between the predictor (vocabulary) and potential confounders and the moderator (each SEC
variable in turn), to ensure the confounding effect of SEC on the interaction term was

accounted for (see Appendix 3, Section 9).
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5.4. Results

Descriptive statistics.

Descriptive statistics were calculated across the 25 imputed datasets and can be found
in Table 5.2. Analytical samples were compared to the whole cohort sample to see if there
were any differences in characteristics of those included in the analyses. Proportions were
similar between the whole cohort and our analytical sample. Means (£SD) for the average
GCSE and average N5 grades were slightly higher in the whole cohort compared to our
analytical sample. Average GCSE grades ranged from 0 to 8.9, with a higher grade indicating
higher achievement and we had data on this variable for 7,136 out of the 14,474 cohort
members in England, Wales, and Northern Ireland in the whole cohort sample. Average N5
grades ranged from 0-5, with 5 being the highest possible grade, and we had data for 539 of

the 1,919 cohort members in Scotland in the whole cohort sample.

Table 5.2. Descriptive Statistics for Analytical Sample (N = 15,576) and Whole MCS2001
Cohort (N=19,243)

Proportion (%) or
Mean(£SD) [95% Cls]

Whole Cohort

Variable (N=19243) Analytical Sample (N=15,576)
Vocabulary
Cohort Member Vocabulary 54.67(x10.97) 54.54(£11.06)
(Naming Vocabulary Score) [54.5;54.85] [54.37;54.72]
Caregiver Vocabulary 11.46(+4) 11.15(+4.04)

(Word Activity Test Score)

Cohort Member Education

[11.39;11.53]

[11.08;11.21]

Core Subjects Grade > 4: No 34.28 38.21
Core Subjects Grade > 4: Yes 65.72 61.79
Average GCSE grade

(England, Wales & 5.37(x1.59) 4.84(£1.69)

[5.33;5.41] [4.81;4.86]

Northern Ireland) !

Average N5 grade 4.33(x0.69) 3.69(+0.94)
(Scotland)? [4.27;4.38] [3.65;3.74]
Demographics

Sex (Male) 51.31 50.99
Sex (Female) 48.69 49.01
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Ethnicity
(White)

Ethnicity
(mixed)

Ethnicity
(Indian)

Ethnicity
(Pakistani & Bangladeshi)

Ethnicity
(Black/ Black British)

Ethnicity
(other incl. Chinese)

EAL
(English only)

EAL
(English and another language)

EAL
(only another language)

Country
(England)

Country
(Wales)

Country
(Scotland)

Country
(Northern Ireland)

Socioeconomic Circumstances

Parent Education
(NVQI)

Parent Education
(NVQ2)

Parent Education
(NVQ3)

Parent Education
(NVQ4)

Parent Education
(NVQ5)

85.9

3.37

1.87

4.42

3.06

1.39

88.42

9.02

2.56

82.11

5.04

9.02

3.83

5.82

25.45

15.99

34.9

7.23

86.2

3.3

1.9

4.4

291

1.29

88.73

8.86

24

82.21

4.95

8.98

3.86

5.43

25

15.98

36.34

7.58
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Parent Education

(None of these/overseas qualifications)

Income Quintile 1
Income Quintile 2
Income Quintile 3
Income Quintile 4
Income Quintile 5
Wealth Quintile 13
Wealth Quintile 2
Wealth Quintile 3
Wealth Quintile 4
Wealth Quintile 5

Occupational Status
(routine)

Occupational Status
(intermediate)

Occupational Status
(higher managerial)

Occupational Status
(unemployed)

Relative Neighbourhood Deprivation
(most deprived decile)

Relative Neighbourhood Deprivation
(10 - <20%)

Relative Neighbourhood Deprivation
(20 - <30%)

Relative Neighbourhood Deprivation
(30 - <40%)

Relative Neighbourhood Deprivation
(40 - <50%)

Relative Neighbourhood Deprivation
(50 - <60%)

Relative Neighbourhood Deprivation
(60 - <70%)

Relative Neighbourhood Deprivation
(70 - <80%)

Relative Neighbourhood Deprivation
(80 - <90%)

10.61

21.62

20.58

19.7

19.11

18.98

22.18

19

38.45

20.37

12.85

10.99

10.33

9.18

9.76

9.71

8.84

9.02

9.4

9.66

21.03

20.12

19.86

19.43

19.55

17.95

17.86

19.36

21.21

23.62

21.99

19.29

39.88

18.84

12.22

10.6

10.18

9.14

9.9

9.79

8.95

9.3

9.73

158



Relative Neighbourhood Deprivation

(least deprived decile) 9.9 10.2

!Average GCSE grade refers to the average grade across English, Mathematics and Science subjects and was
calculated post imputation on data from England, Wales and Northern Ireland.

2Average N5 (National Five) grade refers to the average grade across English, Mathematics and Science subjects and
was calculated post imputation on data from Scotland.

3Wealth was derived post imputation and therefore we do not present the proportions for Wealth quintiles in the whole
cohort, due to the high level of missing data among the wealth components.

In analyses, the average GCSE grade and average N5 grade were converted into z scores and combined into one
variable pre-imputation.

Note that descriptives for the whole cohort (N=19,243) do not indicate the level of missing data for these variables in
the whole cohort. Missing data proportions can be found in Figure S2.

Analytical sample descriptive statistics were calculated and pooled across 25 imputed datasets and are weighted to
account for the sample design of the MCS2001 and attrition.

RQ1a & RQ2a. Does early childhood vocabulary predict whether cohort members
achieve a functional level in core subject examinations at the end of secondary school?

Does any such relation hold over and above SEC and caregiver vocabulary factors?

In an unadjusted model (i.e., not including any potential confounding variables), there
was a significant relation between age 5 vocabulary and achieving > grade 4 on the core
subjects at the end of secondary school, such that with every SD unit increase in age 5
vocabulary, the odds of passing the benchmark of > grade 4 on the core subjects increased by
85% (OR = 1.85, 95% CIs =[1.76; 1.95]). To test whether this relation held when potential
confounding factors were included, we first tested whether two sets of potential confounding
variables predicted whether the benchmark of > grade 4 on the core subjects was reached (see
Table 5.3). We subsequently assessed whether vocabulary explained variance over and above
these variables. Compared to a model with no predictors, a model with sociodemographic
confounding variables improved the model fit (Dm(36, 3351.11)=35.87, p<.001). Further,
compared to a model containing only sociodemographic predictors, a model that also
included caregiver vocabulary improved the model fit (Dm(1, 79.09) = 116.58, p<.001),
indicating that caregiver vocabulary predicted variance in achieving the benchmark above
sociodemographic variables. Finally, adding age 5 vocabulary scores to a model containing
sociodemographic and caregiver vocabulary factors improved the model fit (Dm(1, 66.2) =
205.53, p<.001), such that higher vocabulary scores were associated with increased odds of
passing the benchmark grade threshold: after controlling for sociodemographic and caregiver

vocabulary factors, with every SD unit increase in age 5 vocabulary, the odds of passing the
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benchmark of > grade 4 on the core subjects increased by 61% (OR = 1.61, 95% Cls =
[1.50;1.72]; see Table 5.3).

RQI1b & RQ2b. Does early childhood vocabulary predict the level of achievement in the
core subjects? Does any such relation hold over and above SEC and caregiver vocabulary
factors?

In an unadjusted model (i.e., not including any potential confounding variables), a
positive relation was observed, such that higher vocabulary scores were associated with
higher levels of overall achievement (3 = .38, 95% ClIs = [.36;.40]). To test whether this
relation held when potential confounding factors were included, we first tested whether two
sets of potential confounding variables predicted level of achievement on the core subjects
(see Table 5.3). We subsequently assessed whether vocabulary explained variance over and
above these variables. Compared to a model with no predictors, a model with
sociodemographic confounding variables improved the model fit (Dm(36, 3203.3)=88.95,
p<.001). Further, compared to a model containing only sociodemographic predictors, a model
that also included caregiver vocabulary improved the model fit (Dm(1, 70.91) = 226.71,
p<.001), indicating that caregiver vocabulary predicted variance in achieving the benchmark
above sociodemographic variables. Finally, adding age 5 vocabulary scores to a model
containing sociodemographic and caregiver vocabulary factors improved the model fit
(Dm(1, 65.14) = 331.76, p<.001), with higher vocabulary scores predicting higher levels of
overall achievement, above and beyond sociodemographic and caregiver vocabulary factors
(B =.24,95% CIs = [.21;.27]; see Table 5.3).

Complete case analyses for both outcome variables, including Welsh as a core subject
for those who were living in Wales, and analyses conducted on each country separately did
not change the overall pattern of results for the first two research questions: vocabulary
predicted unique variance in educational attainment in all analyses (see Appendix 3, Sections
3-6).

Exploratory analyses on attainment in English, Mathematics and Science as separate
subjects revealed that vocabulary similarly predicted achievement in each of these subjects,
and predicted unique variance above and beyond SEC and caregiver vocabulary factors (See

Appendix 3, Section 7).
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Table 5.3 Predicting Educational Attainment (>grade 4 on core subjects and average grade) (N=15,576)

Binary Outcome (OR [95% Cls]

Continuous Outcome (§ [95% Cls]

Variable Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Sociodemographic
confounders
Sex (male) REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE

Sex (female)

Ethnicity
(White)

Ethnicity

(mixed)

Ethnicity
(Indian)

Ethnicity
(Pakistani &
Bangladeshi)

Ethnicity
(Black/ Black
British)

Ethnicity
(other incl.

Chinese)

EAL
(English only)

1.33[1.21;1.45]

* % %

p<.001

REFERENCE

1.17[.91;1.51]
p=.223

2.17[1.37;3.43]

k 3k

p=.001

1.41[1.02;1.97]

*

p=.041

1.48[1.11;1.99]

k 3k

p=.009

2.09[1.30;3.34]

* %

p=.002

REFERENCE

1.33[1.21;1.46]

* % %

p<.001

REFERENCE

1.18[.91;1.53]
p=.215

2.53[1.59;4.01]

* % %

p<.001

1.69[1.20;2.37]

* %

p=.003

1.72[1.28;2.30]

* % %

p<.001

2.45[1.51;3.97]

* % %

p<.001

REFERENCE

1.30[1.18;1.43]

* % %

p<.001

REFERENCE

1.18[.91;1.54]
p=.218

2.61[1.63;4.18]

* % %

p<.001

2.04[1.44:2.88]

* % %

p<.001

1.97[1.47;2.63]

* % %

p<.001

2.97[1.80;4.90]

* % %

p<.001

REFERENCE

20[.16;.25] * * *

p<.001

REFERENCE

.09[-.01;.20]
p= 087

23[.07;.39] * *
p=.005

15[.01;.28] *
p=.030

11[-.02;.24]
p=.092

A9[31;.67] * * *

p<.001

REFERENCE

20[.15;.24] * * *

p<.001

REFERENCE

.10[-.01;.21]
p=.067

33[.17;.48] * * *

p<.001

26[.13;.40] * * *

p<.001

.20[.07;.33] * *
p=.002

SO[41;.77] * * *

p<.001

REFERENCE

18[14;.23] * * *

p<.001

REFERENCE

.10[~.01;.20]
p=.070

32[17;.47] * * *

p<.001

35[.22;.49] * * *

p<.001

27[.14;.39] * * *

p<.001

66[.48;.84] * * *

p<.001

REFERENCE
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EAL
(English and

another language)

EAL
(only another

language)

Country
(England)

Country
(Wales)

Country
(Scotland)

Country
(Northern Ireland)

Parent Education

(NVQ1)

Parent Education
(None of
these/overseas

qualifications)

Parent Education

(NVQ2)

Parent Education
(NVQ3)

Parent Education

(NVQ4)

1.45[1.12;1.89]

* %

p=.005

1.55[1.08;2.22]

*

p=.017

REFERENCE

95[.79;1.15]
p=.595

A46[.37;,.56] * *

*

p<.001

1.38[1.11;1.72]

k 3k

p=.004

REFERENCE

1.16[.87;1.55]
p=.308

1.49[1.20;1.85]

* % %

p<.001

1.82[1.44:2.31]

* % %

p<.001

2.53[1.98;3.23]

* % %

p<.001

1.69[1.29;2.23]

* % %

p<.001

2.00[1.40;2.87]

* % %

p<.001

REFERENCE

97[.80;1.18]
p=.769

45[.36;.55] * *

*

p<.001

1.43[1.15;1.79]

* %

p=.002

REFERENCE

1.21[.90;1.62]
p=.196

1.40[1.12;1.73]

* %

p=.003

1.63[1.28;2.07]

* % %

p<.001

2.05[1.60;2.61]

* % %

p<.001

2.06[1.55;2.72]

* % %

p<.001

2.77[1.92;3.99]

* % %

p<.001

REFERENCE

1.00[.82;1.21]
p= 985

43[.35;.53] * *

*

p<.001

1.39[1.11;1.74]

* %

p=.005

REFERENCE

1.23[.91;1.66]
p=.167

1.36[1.09;1.69]

* %

p=.007

1.56[1.23;2.00]

* % %

p<.001

1.89[1.48;2.42]

* % %

p<.001

.18[.08;.28] * * *
p<.001

21[.05;.37] *
p=.010

REFERENCE

-.08[-.16;.01]
p=.092

-73[-.84;-.62] * *
*

p<.001

22[12;31] % * *
p<.001

REFERENCE

.07[-.04;.19]
p=.217

.19[.09;.29] * * *
p<.001

28[.18;.39] * * *
p<.001

S54[.43;.64] % * *
p<.001

26[.16;.35] * * *
p<.001

35[.19;.50] * * *
p<.001

REFERENCE

-.06[-.15;.03]
p=.183

- 74[-.85;-.63] * *
%

p<.001

23[14;33] % * *
p<.001

REFERENCE

.10[-.02;.21]
p=.097

15[.05;.25] * *
p=.005

21010531 % * *
p<.001

A40[.29;.51] * * *
p<.001

34[.24;.43] % * *
p<.001

A9[.34;.64] * * *
p<.001

REFERENCE

-.04[-.13;.04]
p=.331

- 74[-.85;-.64] * *
*

p<.001

22[12;31] % * *
p<.001

REFERENCE

11[~.01;.22]
p=.063

.13[.03;.23] *
p=.013

18[.07;.29] * *
p=.001

35[.24;.45] % * *
p<.001
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Parent Education

(NVQ5)

Income Quintile 1

Income Quintile 2

Income Quintile 3

Income Quintile 4

Income Quintile 5

Occupational
Status

(routine)

Occupational
Status

(unemployed)

Occupational
Status

(intermediate)

Occupational
Status
(higher

managerial)

Wealth Quintile 1

3.99[2.86;5.57]

* % %

p<.001

REFERENCE

1.13[.95;1.34]
p=.154

1.39[1.14;1.68]

* %

p=.001

1.65[1.36;2.01]

* % %

p<.001

1.91[1.47;2.48]

* % %

p<.001

REFERENCE

85[.72;1.01]
p=.057

1.30[1.13;1.49]

* % %

p<.001

1.87[1.58;2.21]

* % %

p<.001

REFERENCE

2.76[1.97;3.85]

* % %

p<.001

REFERENCE

1.10[.93;1.31]
p= 275

1.34[1.10;1.62]

* %

p=.004

1.56[1.29;1.90]

* % %

p<.001

1.73[1.34;2.24]

* % %

p<.001

REFERENCE

.84[.70;1.00] *
p=.045

1.22[1.06;1.40]

* %

p=.005

1.64[1.38;1.93]

* % %

p<.001

REFERENCE

2.50[1.78;3.51]

* % %

p<.001

REFERENCE

1.11[.93;1.32]
p=.232

1.28[1.05;1.57]

*

p=.017

1.51[1.23;1.84]

* % %

p<.001

1.64[1.26;2.15]

* % %

p<.001

REFERENCE

88[.74;1.05]
p=.157

1.20[1.04;1.39]

*

p=.012

1.60[1.34;1.90]

* % %

p<.001

REFERENCE

.89[.77;1.02] * * *

p<.001

REFERENCE

.03[-.05;.11]
p= 473

.14[.06;.23] * *
p=.001

23[14;32] % * *
p<.001

38[.29;.48] * * *
p<.001

REFERENCE

-.03[-.11;.04]
p= 366

.12[.05;.20] * *
p=.001

35[.26;.43] % * *
p<.001

REFERENCE

(66[.52;.79] * * *

p<.001

REFERENCE

.01[-.07;.09]
p=778

12[.04;.20] * *
p=.006

J19[11;.28] * * *

p<.001

32[.22;.41] * * *

p<.001

REFERENCE

-.04[-.11;.04]
p= 305

.09[.02;.16] *
p=.017

26[.18;.34] * * *

p<.001

REFERENCE

60[.46;.73] * * *

p<.001

REFERENCE

.01[-.06;.09]
p=.702

.10[.01;.18] *
p=.025

17[.08;.25] * * *

p<.001

29[.19;.38] * * *

p<.001

REFERENCE

-.01[-.08;.06]
p=.802

.08[.01;.14] *
p=.033

24[.16;.32] * * *

p<.001

REFERENCE
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Wealth Quintile 2

Wealth Quintile 3

Wealth Quintile 4

Wealth Quintile 5

Relative
Neighbourhood
Deprivation
(most deprived

decile)

Relative
Neighbourhood
Deprivation

(10 - <20%)

Relative
Neighbourhood
Deprivation

(20 - <30%)

Relative
Neighbourhood
Deprivation

(30 - <40%)

Relative
Neighbourhood
Deprivation

(40 - <50%)

1.09[.90;1.32]
p=.352

1.11[.90;1.37]
p=.308

1.18[.96;1.46]
p=.109

1.37[1.08;1.75]

*

p=.012

REFERENCE

1.10[.92;1.31]
p= 295

1.11[.91;1.34]
p=.300

1.18[.96;1.44]
p=.110

1.22[1.03;1.46]

*

p=.024

1.10[.91;1.33]
p= 313

1.11[.90;1.37]
p=.316

1.17[.95;1.45]
p=.132

1.31[1.02;1.68]

*

p=.033

REFERENCE

1.09[.92;1.30]
p=.326

1.09[.89;1.32]
p= 395

1.14[.93;1.40]
p=.196

1.17[.98;1.40]
p=.083

1.10[.92;1.33]
p=.286

1.11[.90;1.36]
p=.327

1.17[.95;1.44]
p=.136

1.31[1.02;1.68]

*

p=.037

REFERENCE

1.08[.90;1.30]
p=.391

1.06[.87;1.30]
p=.555

1.12[.91;1.38]
p=.285

1.15[.96;1.38]
p=.135

.03[-.05;.11]
p=.507

.04[-.05;.14]
p=.390

.09[.00;.18] *
p=.040

25[.16;.34] % * *
p<.001

REFERENCE

.06[-.02;.14]
p=.168

.06[-.03;.15]
p=".189

.06[-.03;.15]
p=.188

.08[-.00;.17]
p=.052

.03[-.05;.11]
p= 441

.04[-.06;.13]
p=.415

.08[-.00;.17]
p=.036

22[13;.31] % * *

p<.001

REFERENCE

.05[-.03;.13]
p= 208

.05[-.04;.13]
p=.291

.04[-.05;.13]
p=.397

.06[-.03;.14]
p=.186

.03[-.04;.11]
p=.402

.04[-.05;.13]
p= 409

.08[-.00.16]
p=.053

21[.13;.30] * * *
p<.001

REFERENCE

.05[-.03;.13]
p=.240

.03[-.05;.12]
p= 442

.03[-.06;.11]
p=.537

.05[-.04;.13]
p=.290
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Relative
Neighbourhood
Deprivation

(50 - <60%)

Relative
Neighbourhood
Deprivation

(60 - <70%)

Relative
Neighbourhood
Deprivation

(70 - <80%)

Relative
Neighbourhood
Deprivation

(80 - <90%)

Relative
Neighbourhood
Deprivation
(least deprived
decile)

Caregiver

Vocabulary

Caregiver

Vocabulary
(Word Activity
Test Score)

Cohort Member
Vocabulary

Cohort Member
Vocabulary
(Naming

Vocabulary Score)

R2 (%)

1.28[1.06;1.56]

*

p=.013

1.32[1.08;1.61]

* 3k

p=.007

1.43[1.17;1.76]

* % %

p<.001

1.79[1.43;2.23]

* % %

p<.001

1.77[1.41;2.23]

* % %

p<.001

1.23[1.01;1.50]

*

p=.039

1.23[1.01;1.51]

*

p=.043

1.33[1.08;1.64]

k 3k

p=.007

1.68[1.34:2.11]

* % %

p<.001

1.64[1.29;2.07]

* % %

p<.001

1.46[1.36;1.57]

* % %

p<.001

1.19[.97;1.46]
p=.089

1.22[.99;1.50]
p=.064

1.29[1.04;1.60]

*

p=.023

1.66[1.32;2.09]

* % %

p<.001

1.56[1.22;1.98]

* % %

p<.001

1.34[1.24;1.44]

* % %

p<.001

1.61[1.50;1.72]

* % %

p<.001

.06[-.02;.14]
p=.124

12[.02;.21]
p=.013

16[.07;.25] * * *

p<.001

23[14;.32] % * *

p<.001

23[14;.32] % * *

p<.001

27.78[26.33;29.23]

.04[-.05;.12]

07[-.01;.16]

11[.02;.20] *

.19[.10;.28] * * *

(18[.08;.27] * * *

23[.20;.26] * * *

29.93[28.39;31.47]

.02[-.06;.10]
p=.640

.06[-.03;.15]
p=.172

.09[-.00;.18]
p=.058

18[.09;.27] * * *
p<.001

15[.06;.24] * *
p=.002

A8[L15;.21] * * *
p<.001

24[21;.27] % * *
p<.001

33.1[31.53;34.67]
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RQ3. Is any relation between age 5 vocabulary and attainment moderated by SEC?

When controlling for sex, ethnicity, EAL status, country and caregiver vocabulary
skill, a positive relation between a composite measure of SEC and the likelihood of achieving
>grade 4 on the core subjects at the end of secondary school was observed, such that with
every SD unit increase in SEC, the odds of passing this benchmark increases (OR = 1.97,
95% CIs = 1.85;2.1]; see Table 5.4). Similarly, a positive relation between vocabulary skill
and achieving >grade 4 on the core subjects was observed, such that for every SD unit
increase in vocabulary, the odds of passing this benchmark increases (OR = 1.63, 95% Cls =
[1.53; 1.74]; see Table 5.4).

Further, the relationship between age 5 vocabulary and achieving > grade 4 on the
core subjects at the end of secondary school is moderated by one’s SEC, with an additional
increase in the odds of passing the benchmark threshold with each SD unit increase of
vocabulary, for each additional SD unit increase in SEC (OR = 1.09, 95% CIs =[1.03; 1.14];
see Figure 1 and Table 4). To determine the significance of the interaction term, a model with
the SEC composite*age 5 vocabulary interaction term was compared to a model without this
interaction term. Compared to a model controlling for sex, ethnicity, EAL status, country,
and caregiver vocabulary, a model which also included an SEC composite*age 5 vocabulary
score interaction term increased the model fit (Dm(1, 242.21) = 9.41, p=.002), indicating that
the relationship between age 5 vocabulary and the likelihood of achieving > grade 4 on the
core subjects is moderated by early childhood SEC.

As can be seen from Figure 5.1, which displays the composite measure of SEC
broken down into quintiles, as vocabulary skill increases, the probability of successfully
achieving >grade 4 on the core subjects increases. The strength of this relation incrementally
increases with each of the first two steps up in SEC, being strongest in the middle SEC group.
As can be seen from Figure 5.1, there are also stark absolute differences between the highest
and lowest quintiles of SEC: for those with a vocabulary skill at the top end of the
distribution at the age of 5 in the highest SEC quintile, the probability of passing the
threshold is 92%, compared to 52% for those with the same level of vocabulary skill in the
lowest SEC quintile.

For those with vocabulary at the very bottom of the distribution at the age of 5, and
therefore potentially with clinical levels of vocabulary difficulties, there are reduced chances

achieving >grade 4 on the core subjects at the end of secondary school, although there are
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slight increases in this probability with each step up in SEC: in the lowest three quintiles of
SEC, those with poor language skills at the age of 5 are only 17-19% likely to pass the
threshold. Even those in the fourth quintile of SEC who have very poor language skills at age
5 are only 27% likely to pass the threshold. Being in the most affluent SEC group (quintile 5)
affords some advantage compared to the lower SEC groups for those with poor language
skills, with these children being 43% likely to reach the threshold of achievement, which is
already a much higher probability of achieving these grades than those in lower SEC
quintiles of the same ability. This probability is similar to that of those in the lowest SEC
group, with vocabulary at the top end of the distribution (52%). Thus, for those with very
poor vocabulary skill at the age of 5, SEC offers little protection against the impact of such
vocabulary skill on later educational achievement, particularly for those who are in the lowest
SEC groups. Of these children who are in the highest SEC quintile, SEC appears to boost
educational achievement relative to those in lower SEC groups of similar vocabulary skill.
However, SEC clearly amplifies the effects of age 5 vocabulary on later educational
achievement at all levels of vocabulary skill, with the probability of achieving >grade 4 on
the core subjects increasing with every step up in SEC.

Interestingly, a sensitivity analysis whereby Welsh was included as a core subject for
those who were living in Wales found that SEC did not moderate the relation between age 5
vocabulary and educational attainment (see Appendix 3, Section 5). This may reflect SEC
and other related differences (such as confidence and attitudes towards the language) in the
uptake of studying Welsh across different areas of Wales, which is something to be further
explored in a Welsh context (National Survey for Wales 2017-18, 2018). Sensitivity analyses
on England, Wales, Scotland, and Northern Ireland separately revealed a significant
moderation effect of SEC in England only. There was no moderation of SEC on the relation
between age 5 vocabulary and educational attainment in Wales, Scotland, or Northern Ireland
(see Appendix 3, Section 6). As can be seen from Figure S3, effect sizes are similar in the
four countries, therefore this pattern of findings may be a result of analyses in the smaller UK
countries being underpowered. In summary, very poor levels of vocabulary at the age of 5
impede the likelihood of achieving >grade 4 on the core subjects at the end of secondary
school at all levels of SEC, although this effect is attenuated in the highest SEC quintile, with
these children being somewhat protected against the negative impact of poor vocabulary on
attainment. As vocabulary skill increases, so does the probability of passing this benchmark
of attainment in all SEC groups, and the probability of this achievement is particularly

bolstered in the middle SEC groups. However, inequalities in the effects of vocabulary on

167



educational attainment are clear at all levels of vocabulary skill, with those in higher SEC
quintiles being more likely to pass the benchmark threshold relative to those of a lower SEC

with the same level of vocabulary skill (see Figure 5.1 and Table S9).

Figure 5.1. Predicted probabilities of achieving the benchmark threshold for vocabulary in each SEC quintile

100%

90%

T0%

60% SEC Composite

[ Lowest Quintile
. —!| Quintile 2

: Quintile 3
Quintile 4

40% — Highest Quintile
C

30%

Achieving = Grade 4 on Core Subjects

20%

10%

0%

3.0 25 20 15 10 05 0.0 0.5 1.0 15 2.0 25
Age 5 Vocabulary Score
(Standardised)

Predicted probabilities when sex, ethnicity, EAL status and country set to reference levels and caregiver vocabulary score set to the mean.
See table S9 for predicted values.

RQ3 Additional analyses

To unpack the moderating effect of the SEC composite further, we investigated the
moderating effect of each individual SEC indicator considered separately (see Figure 5.2 and
Table 5.4). As can be seen from Figure 5.2, when SEC is broken down by indicator, parent

education and occupational status particularly clearly reflect the pattern observed when
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considering SEC as a composite variable (Figure 5.1), with the probability of achieving
>grade 4 on the core subjects being higher for the highest group at the bottom of the
vocabulary distribution, relative to the lower SEC groups. The steepest increase in outcomes
is again observed for the middle groups of the educational attainment and occupational status

variables.

Parent educational Attainment

The relationship between age 5 vocabulary and achieving a grade 4 or above on the
core subjects at the end of secondary school was moderated by level of parent education (see
Table 5.4). Compared to a model controlling for sex, ethnicity, EAL status, country,
caregiver vocabulary, income, occupational status, wealth and relative neighbourhood
deprivation, and parent education and age 5 vocabulary as main effects, a model which also
included a parent education*age 5 vocabulary score interaction term increased the model fit
(Dm(5, 701.87) =2.91, p=.013), indicating that the relationship between age 5 vocabulary
and the likelihood of achieving > grade 4 on the core subjects is moderated by level of parent
education. As seen with the composite variable, parent education boosts the effects of
vocabulary for attainment, particularly in the middle education groups, and ameliorates the
impact of a negative vocabulary for those whose parents have the highest qualification levels
(NVQ 5), with a higher probability for achievement observed for those in this group
compared to lower levels of parental qualifications, even at the bottom of the vocabulary

distribution.

Household Income

The relationship between age 5 vocabulary and achieving a grade 4 or above on the
core subjects at the end of secondary school is moderated by household income (see Table
5.4). Compared to a model controlling for sex, ethnicity, EAL status, country, caregiver
vocabulary, parent education, occupational status, wealth and relative neighbourhood
deprivation, and household income and age 5 vocabulary as main effects, a model which also
included an income*age 5 vocabulary score interaction term increased the model fit (Dm(4,
787.5) =3.11, p=.015), indicating that the relationship between age 5 vocabulary and the
likelihood of achieving > grade 4 on the core subjects is moderated by household income.
Here the pattern is clear, with children at the bottom of the vocabulary distribution in all

income groups experiencing low probabilities of achieving >grade 4 on the core subjects. As
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vocabulary skill increases, the probability of passing the benchmark also increases, and this

increase is steeper for those in higher income groups.

Occupational Status

The relationship between age 5 vocabulary and achieving a grade 4 or above on the
core subjects at the end of secondary school is moderated by occupational status (see Table
5.4). Compared to a model controlling for sex, ethnicity, EAL status, country, caregiver
vocabulary, parent education, household income, wealth and relative neighbourhood
deprivation, and occupational status and age 5 vocabulary as main effects, a model which
also included an occupational status*age 5 vocabulary score interaction term increased the
model fit (Dm(3, 359.66) = 4.57, p=.004), indicating that the relationship between age 5
vocabulary and the likelihood of achieving > grade 4 on the core subjects is moderated by
occupational status. Like with parent education, occupational status boosts the effects of
vocabulary for attainment in the middle occupation groups and ameliorates the impact of a
negative vocabulary for those whose parents have professional occupations, with a higher
probability for achievement observed for those in this group compared to lower occupations,

even at the bottom of the vocabulary distribution.

Wealth

The relationship between age 5 vocabulary and achieving a grade 4 or above on the
core subjects at the end of secondary school is not moderated by household wealth (see Table
5.4). Compared to a model controlling for sex, ethnicity, EAL status, country, caregiver
vocabulary, parent education, income, occupational status, and relative neighbourhood
deprivation, and household wealth and age 5 vocabulary as main effects, a model which also
included a household wealth*age 5 vocabulary score interaction term did not increase the
model fit (Dm(4, 301.97) = 0.75, p=.557), indicating that the relationship between age 5
vocabulary and the likelihood of achieving > grade 4 on the core subjects is not moderated by

household wealth.

Relative Neighbourhood Deprivation

The relationship between age 5 vocabulary and achieving a grade 4 or above on the
core subjects at the end of secondary school is not moderated by relative neighbourhood
deprivation (see Table 5.4). Compared to a model controlling for sex, ethnicity, EAL status,

country, caregiver vocabulary, parent education, income, occupational status, and wealth, and
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relative neighbourhood deprivation and age 5 vocabulary as main effects, a model which also
included a relative neighbourhood deprivation*age 5 vocabulary score interaction term did
not increase the model fit (Dm(9, 15528) = 0.87, p=.528), indicating that the relationship
between age 5 vocabulary and the likelihood of achieving > grade 4 on the core subjects is
not moderated by relative neighbourhood deprivation.

Overall, parent education, household income and occupational status moderated the
relation between age 5 vocabulary and the likelihood of achieving >grade 4 on the core
subjects. Wealth and relative neighbourhood deprivation did not moderate the relation

between age 5 vocabulary and the likelihood of achieving >grade 4 on the core subjects.

Sensitivity Analyses

To ensure our moderation analyses with separate indicators of SEC as the moderator
properly adjusted for confounding between the confounding variable, the predictor and the
moderator, we conducted a series of sensitivity analyses, whereby we included interaction
terms between potential confounders (remaining SEC variables) and between the predictor
(vocabulary) and potential confounders and the moderator (each SEC variable in turn). For
each analysis, a model with the interaction term was compared to a model without the
interaction term, to establish whether there were any moderation effects when adjusting for
confounding in this conservative way (see Appendix 3, Section 9).

This extremely conservative set of sensitivity analyses revealed that, over 25 imputed
datasets, there were no moderation effects for individual SEC indicators. This suggests that
the individual indicators of SEC are not separable in their interaction effects on the relation
between vocabulary and educational attainment. The moderation of SEC is likely an additive

effect of each SEC indicator, which likely have shared variance in their interaction terms.

171



“Sanppa sa11gpqo.d paoipa.d 10 ¢S 2]qpl 228
“UDIUL Y] 0] J2S 24098 LADINGDIOA A2A1EIADI PUD §]24] 2OUD.12f2.1 O] 1S
SUOIDADPOUL A0IDIIPUL IDNPIAIPUL AOf SL0IDIIPUL DS SUtUIDWd.L pun Lunod ‘sninis Ty 1121y ‘xas) s1apunofuod pruajod [p2140821pd udym sa11j1qrqod pajoipaad

(pasipIepue)s)
(pestpIvpuels) z AIe[nqeooA ¢ o8 Z
paandaq isea] — 2100G AIR[NQRIOA G 98y o 91008 AIR[NQRIOA €95V . =
%06>-08 — ¢T 0T ST 01 S0 00 S0 01 $'1- 0T ST 0 g $T 0T ST 01 €0 00 S0 01 $'1- 0T ST 0€ o 2
%08> - OL 01 & anumd 1R — 200y

o B C
%OL> - 09 [ 20 o p anumd ‘ Los0r
%09> - 0S L%0r & ¢ amumd \ 0 M
%08> - O “me = Zamumd) — - W:WN S
9
BOY> -0 — wum a A[nuINY 159M0 — L2508 O
r L o) =
%0e>-0C — L2506 2 sa[nuINY YEIA [ Vwmw_ A
POT>-01 — - %001 @ z
y m —_—.
paauidaq 1O — uonvarida(y g YD Ployasnor] g
uoneALda(] POOYINOQYSION ARy pooyinoqySiaN aayvjay ¢
(pasiprepue)s) » (pastprepue)g) < >
2100§ AIR[NqEo0A G 95y & 21008 AXNQEIOA G ABY e z
ST 0T ¢ CU_ m.“: :..: m...:‘ :.._ - m:._ - :..N. m:.m- c..w.. m §C c.o S ! C._ m.c :.c < .c 0 ._ S ._ 0  SC £ o W
@ amuing) 1soy31ty — L2015
v Inut UstH === |7 ¥
(paSviueApy) [RLIDSRURIA] IOYSIH — a b amumd [ 006 mu
WP = € a1mumd [ %05 ©
(paSejueApesi(]) QunNOyY — Mv Zamumd) — L %509 S
pakojdwoun — ok M anuIng) 159M0T — me 8
. L2508 G L2%06 &
snye)g [euonednoad() Loy06 S awosu AHFO [ c
F 26001 w %001 mu
£ =
@ o
smpig [puonpdnadQ waavg & auwioou] pjoyasnogy &
(pasiprepue)g) (pasipIepue)s) >
2100§ A1B[NQEI0A G A3V Z 21028 bﬁ:amoo\./ mﬁowtm o =
ST 0T ST 01 m“: :..D m..:- C.._ - mt._ - D..m- m..m- c..m. M m:.m :.r m._ o._ m.: :.: S .C. 0 ._ - € ._ -0 < ST 0 £ o W
suoneaijijenb seasIoA0 JON .u_m MU 1SYSIH — s Wm_ v
— o [ %0C
SOAN — — Q p Amumd 08 &
YOAN =3 € amumg ” w“mm W
€OAN Mv zomumd) — - WAWN e
9

COAN — a A[MUINY) 1S9MO0T — L2%08 ©
nearjieng) 1SaMm: -_— Iy =1 %506 &
(suonedyienQ 159M0) [OAN 506§ ansodwion) S [ 206 &
uoneonpy IR 5001 & £
rq” M.
(e}
UOYDINPT JU2IDJ g ansoduo) DS &

A0ID21PUI DS Yova Aq pajn.sopout ‘ApInguI0oa 10 pjoysa.y) Y uyouaq ayj Sulad1yov Jo saniqqo.d paioipald "7°¢ 24n31]

172



Table 5.4. Moderation analyses results for each SEC indicator moderator (vocabulary and indicator
main effects and interaction terms)

Parent Occupational Relative
Composite . Income P Wealth neighbourhood
. education status R
Variable SEC moderator moderator moderator deprivation
(OR[95% CIs]  moderator — prose, crs) |, MOdCraOr (3219504 CIs]  moderator
0, 0,
(OR[95% ClIs] (OR[95% ClIs] (OR[95% CIs]
Cohort Member
1.63[1.53;1.74] 1.31[1.07;1.60] 1.40[1.26;1.56] 1.59[1.41;1.78] 1.51[1.35;1.70] 1.49[1.30;1.71]
Vocabulary k ko * 3k k 3k ok k 3k ok k 3k ok k 3k ok
(Naming
p<.001 p=.010 p<.001 p<.001 p<.001 p<.001
Vocabulary Score)
8 Socioeconomic 1.97[1.85;2.10]
<
3 Circumstances ok ok
]
= (composite) p<.001
o
Z
g 1.09[1.03;1.14]
S SEC*Vocabulary * x
Q
= p=.002
Parent Education
REFERENCE
(NVQ1)
Parent Education
(None of 1.18[.87;1.60]
these/overseas p=.291

qualifications)

1.44[1.15;1.80]

* %k

Parent Education
vQ2
(NVQ2) p=.002

1.66[1.30;2.12]

& %k ok

Parent Education

3
NVe3) p<.001

Parent Education Moderator

2.00[1.56;2.55]

% %k ok

Parent Education
VQ4
(NVQ4) p<.001

2.70[1.90;3.82]

% %k ok

Parent Education

VQs
(NVQ3) p<.001

173



Income Moderator

Parent Education
(NVQI1)*Age 5 REFERENCE
Vocabulary

Parent Education

(None of
1.02[.80;1.29]
these/overseas
p=.872
qualifications)*Age
5 Vocabulary
Parent Education 1.26[1.01;1.58]
(NVQ2)*Age 5 *
Vocabulary p=.041
Parent Education 1.35[1.05;1.74]
(NVQ3)*Age 5 *
Vocabulary p=.018
Parent Education 1.29[1.04;1.61]
(NVQ4)*Age 5 *
Vocabulary p=.021

Parent Education
1.23[.89;1.70]

(NVQ5)*Age 5
p=.211
Vocabulary
Income Quintile 1 REFERENCE
1.15[.97;1.37]
Income Quintile 2
p=.111
1.31[1.07;1.61]
Income Quintile 3 * %
p=.009
1.54[1.26;1.88]
Income Quintile 4 * % %
p<.001
1.69[1.29;2.21]
Income Quintile 5 * % %
p<.001
Income Quintile
1*Age 5 REFERENCE

Vocabulary
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Occupational Status Moderator

Income Quintile
2*Age 5
Vocabulary

Income Quintile
3*Age 5
Vocabulary

Income Quintile
4*Age 5
Vocabulary

Income Quintile
5*Age 5
Vocabulary

Occupational
Status

(routine)

Occupational
Status

(unemployed)

Occupational
Status

(intermediate)

Occupational
Status
(higher

managerial)

Occupational
Status
(routine)*Age 5
Vocabulary

Occupational

Status

(unemployed)*Age
5 Vocabulary

Occupational

Status

1.14[1.00;1.30]
p=.056

1.26[1.08;1.47]

* %k

p=.003

1.24[1.08;1.44]

* %k

p=.003

1.18[.99;1.40]
p=.059

REFERENCE

.83[.69;1.00]
p=.053

1.21]1.04;1.40]

*

p=.011

1.58[1.34;1.88]

* %k ok

p<.001

REFERENCE

85[.74;.99] *
p=.038

1.10[.95;1.28]
p=.217
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Wealth Moderator

Neighbour

hand

(intermediate)*Age

5 Vocabulary

Occupational
Status
(higher

managerial)*Age 5

Vocabulary

Wealth Quintile 1

Wealth Quintile 2

Wealth Quintile 3

Wealth Quintile 4

Wealth Quintile 5

Wealth Quintile
1*Age 5
Vocabulary

Wealth Quintile
2*Age 5
Vocabulary

Wealth Quintile
3*Age 5
Vocabulary

Wealth Quintile
4*Age 5
Vocabulary

Wealth Quintile
5*Age 5
Vocabulary

Relative
Neighbourhood

Deprivation

1.10[.95;1.27]
p=.217

REFERENCE

1.10[.92;1.33]
p= 283

1.12[.91;1.37]
p=.289

1.18[.96;1.45]
p=.116

1.31[1.02;1.69]

*

p=.034

REFERENCE

1.00[.84;1.19]
p=.997

1.10[.92;1.31]
p=.289

1.08[.90;1.30]
p=.423

1.14[.96;1.36]
p=.139

REFERENCE
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(most deprived
decile)

Relative
Neighbourhood
Deprivation

(10 - <20%)

Relative
Neighbourhood
Deprivation

(20 - <30%)

Relative
Neighbourhood
Deprivation

(30 - <40%)

Relative
Neighbourhood
Deprivation

(40 - <50%)

Relative
Neighbourhood
Deprivation

(50 - <60%)

Relative
Neighbourhood
Deprivation

(60 - <70%)

Relative
Neighbourhood
Deprivation

(70 - <80%)

Relative
Neighbourhood
Deprivation

(80 - <90%)

Relative
Neighbourhood

Deprivation

1.11[.92;1.34]
p=.275

1.09[.89;1.33]
p= 422

1.14[.93;1.41]
p=.203

1.18[.97;1.42]
p=.093

1.21[.98;1.49]
p=.070

1.25[1.01;1.55]

*

p=.038

1.311.05;1.64]

*

p=.019

1.70[1.34;2.15]

% %k ok

p<.001

1.60[1.25;2.04]

% %k ok

p<.001
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(least deprived
decile)

Relative
Neighbourhood
Deprivation
(most deprived
decile)*Age 5
Vocabulary

Relative
Neighbourhood
Deprivation
(10 - <20%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation
(20 - <30%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation
(30 - <40%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation
(40 - <50%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation
(50 - <60%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation
(60 - <70%)*Age
5 Vocabulary

REFERENCE

1.07[.89;1.28]
p= 466

1.04[.85;1.28]
p=.698

.96[.77;1.19]
p=.715

1.27[1.03;1.57]

*

p=.029

1.18[.95;1.47]
p=.124

1.02[.82;1.27]
p= 831
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Relative

Neighbourhood
1.11].89;1.39]

Deprivation
p=.357

(70 - <80%)*Age
5 Vocabulary

Relative

Neighbourhood
1.08[.83;1.39]

Deprivation
p=.573

(80 - <90%)*Age
5 Vocabulary

Relative
Neighbourhood
Deprivation 1.07[.83;1.37]
(least deprived p=.600
decile)*Age 5
Vocabulary

* Models adjusted for sex, ethnicity, EAL status, country, SEC indicators that are not the moderator variable of interest,

and caregiver vocabulary scores.

5.5. Discussion

In a series of pre-registered analyses, we investigated whether age 5 vocabulary skill
predicted educational attainment, above SEC and caregiver vocabulary factors, at the end of
secondary school. We also investigated whether any relation was moderated by childhood
SEC. We used a large, nationally representative cohort of contemporary adolescents in the
United Kingdom to investigate our research questions. Our analyses revealed that age 5
vocabulary predicted educational achievement, both in terms of achieving an important
government benchmark of success (grade 4-9/ A*-C in English, Mathematics and Science
subjects), and in terms of the level of achievement (regardless of pass/fail) in these core
subjects. Higher age 5 vocabulary predicted an increased likelihood of achieving the
benchmark, and higher average grades across the core subjects. This relation persisted when
adjusting for SEC and caregiver vocabulary, and vocabulary was found to predict unique
variance in educational attainment, above and beyond these factors. Further, the relation
between age 5 vocabulary and achieving the benchmark of success at this level of education
was moderated by SEC. However, the nature of this relation is not straightforward: the

benefits conferred by strong age 5 vocabulary skills on educational attainment are greater in
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the middle SEC group than in the highest SEC group, where educational attainment is high
even in children with very low vocabulary scores. Nonetheless, the impact of SEC on the
relation between vocabulary and educational attainment is greater in both these groups
relative to the lowest SEC group, where educational attainment is poor, regardless of
vocabulary.

Focusing on the first set of findings, it is clear that age 5 vocabulary predicts
educational attainment at the end of compulsory schooling in the UK in this large, nationally
representative sample. This is not surprising, since vocabulary lays the foundations for
reading and mathematics, which are essential for later academic achievement (Ricketts et al.,
2020; Slusser et al., 2019). Reading comprehension relies on knowledge of the meaning of
words in a written text, and without this vocabulary skill, a reader will not be able to
understand the meaning of the text, presenting a barrier to education (Elleman et al., 2019;
Ricketts et al., 2020). It therefore follows that if a child has vocabulary difficulties, they may
have reading difficulties which present as a barrier to accessing the curriculum, impacting
their educational achievement. Relatedly, vocabulary has been shown to predict early
educational attainment (Pace et al., 2019; Roulstone et al., 2010), which is likely to predict
later educational achievement; for example, achievement at the end of primary school has
been shown to be the strongest predictor of educational attainment in secondary school
(Sutherland et al., 2015), presenting another mechanism by which vocabulary may affect
education. For example, children are placed into ability sets and streams based on their prior
educational achievement. This may coincide with poorer quality teaching and lower-level
ability education in lower sets, that may not stimulate the same level of thinking as in higher
sets and may even negatively impact educational attainment (Henry, 2015; Muijs & Dunne,
2010). Further, at GCSE level, some pupils in lower ability sets may be more likely to be
entered into “Foundation Tier” examinations and therefore are restricted to a maximum grade
C/ grade 4 in these examinations (although note that in the new GCSEs in England, English
subjects are no longer tiered, and the new Maths GCSE foundation tier encompasses grades
1-5 (Ofqual, 2013).

Early vocabulary skill also predicts later vocabulary skill, and stability in vocabulary
is experienced once children enter formal schooling school (Eadie et al., 2021; McKean,
Reilly, et al., 2017), meaning those with initially high levels of vocabulary upon school entry
will continue to have a greater vocabulary compared to those starting school with smaller
vocabularies. As children progress through school, the need for proficient vocabulary

knowledge becomes more vital as textbooks and reading materials become more complex
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and academic (Nagy & Townsend, 2012; Schuth, Kéhne, & Weinert, 2017), increasing
demands on language ability. Individuals are increasingly likely to come across new words
that are not used in their every-day lives, and a rich vocabulary will help them deduce the
meaning of new words, based on the context of the words they already know (Elleman et al.,
2019; Larsen & Nippold, 2007; Oxford University Press, 2020). These increasing demands
are thought to highlight individual’s vocabulary difficulties and individual differences in
vocabulary ability mean that those with substantial vocabulary gaps will have a limited
understanding of taught content and therefore difficulties in accessing the curriculum (Oxford
University Press, 2020). As well as facilitating comprehension of oral and written
communication, a strong vocabulary allows children to express their experiences, thoughts
and knowledge, both in spoken conversation and in writing; indeed, a positive relationship
between a strong vocabulary and the quality of written work has been shown to exist
(Elleman et al., 2019; Graham et al., 2015). Future work would be therefore well placed to
investigate the mediating role of late childhood and adolescent vocabulary in the relation
between age 5 vocabulary and educational outcomes at the end of secondary school. It is
worth noting that in exploratory analyses, we found age 5 vocabulary to similarly predict
achievement in English, Mathematics and Science subjects, highlighting the importance of a
strong vocabulary (and likely subject specific and academic vocabulary) in achievement
across the curriculum, and not just in English subjects, which have a clear link to vocabulary.
Intervening on vocabulary difficulties early is thought to be important: since early
vocabulary is the basis for later vocabulary skill, intervening early to lay the foundations for a
strong vocabulary in adolescence is also likely to boost educational achievement at the end of
secondary school. Further, those who leave primary school with poor literacy skills (which
are based on vocabulary skill) are placed at a disadvantage when starting secondary school,
and many never catch up with their peers (Department for Education, 2013). Relatedly, it has
been argued that intervening during the first five years of a child’s life ensures the highest
rate of return to human capital, particularly for disadvantaged families. The earlier an
investment in child development is made, the greater the return in that investment. Early
intervention is key to producing a highly educated and skilled labour market and therefore
improving social mobility (Heckman, 2011, 2012). Furthermore, attempts to narrow
socioeconomic gaps in ability are more efficient than intervening later in childhood
(Heckman, 2015). Although oral language interventions have been shown to improve
reading and mathematics outcomes (Education Endowment Foundation, 2021), and a key

intervention, NELI, is now being delivered at scale to reception classes in primary schools
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across England (West et al., 2021), the long term effectiveness of such interventions remain
largely unknown. Language interventions are often grounded on the idea that benefits will
transfer to wider contexts outside of the intervention setting, and lead to maintained effects.
In intervention studies that do include long term follow ups, it is thought that intervention
effects are measured in terms of the same construct measured in the initial intervention, rather
than a developmentally appropriate outcome (Law, Charlton, Dockrell, et al., 2017). The
finding that, in a large nationally representative cohort of contemporary UK adolescents, age
5 vocabulary predicts educational outcomes, with large effect sizes, suggests that oral
language interventions will plausibly have long lasting effects on educational outcomes at the
end of secondary school. However, this support likely needs to continue throughout primary
school and into adolescence as previous work (Thornton et al., 2021) has found that
inequalities in vocabulary persist throughout childhood and into adolescence.

Caregiver vocabulary mediates the relation between factors of SEC and offspring
vocabulary skill (Sullivan et al., 2021) and was found to predict educational outcomes above
and beyond SEC factors, highlighting the possible role of genetics in this relation, since there
is a heritable component of both vocabulary ability and educational attainment ( Chow &
Wong, 2021; Selzam et al., 2017); although note that a recent adoption study found input
effects on vocabulary remained even in the absence of genetics (Coffey et al., 2021). The
gene*environment hypothesis suggests that the influence of genetics may be supressed
among lower SEC individuals (Gottschling et al., 2019; Scarr & Mccartney, 1983). Caregiver
vocabulary is also indicative or parent’s own abilities and may therefore reflect the ability of
caregivers to engage in and help with schoolwork, which would benefit educational
outcomes. SEC inequalities in vocabulary and in educational attainment are well established
(Crenna-Jennings, 2018; Pace et al., 2017; Pensiero & Schoon, 2019; Sullivan et al., 2021;
Thornton et al., 2021), so it is plausible that the effects of vocabulary on educational
attainment are a by-product of SEC inequalities in vocabulary. However, age 5 vocabulary
was found to predict educational outcomes over and above SEC and caregiver vocabulary
factors: vocabulary has independent effects on educational outcomes that are not simply a
reflection of inequalities in language ability. Vocabulary skill plays a long-lasting role in
educational outcomes, beyond the initial inequalities in vocabulary. It is therefore plausible
that focusing on improving the language abilities of all children will boost educational

outcomes.
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However, results from our moderation analyses suggest that the benefits of having a
strong vocabulary at age 5 are greater for some groups more than others. Specifically, those
in the middle SEC groups in early childhood experience greater benefits of having a large
childhood vocabulary, as the steepest increase in probability of passing the threshold of
>grade 4 on core subjects as vocabulary skill increases is observed among these groups. It is
possible that parents of children in the middle SEC groups are able to exploit available
resources to bolster the impact of vocabulary on educational attainment, with this effect
becoming more apparent as SEC increases. For those in the highest SEC group, the
probability of reaching this benchmark is already high, even at the lowest level of vocabulary
skill, and continues to increase as vocabulary skill increases. This pattern of findings suggests
that among those in the highest SEC quintile, sufficient resources and knowledge are
accessible to compensate for vocabulary ability, whereas among other SEC groups,
vocabulary ability plays an important role. However, the probability of achieving this level of
achievement for those in the lowest SEC quintile is low, regardless of their vocabulary skill;
even among those in this SEC group with vocabulary scores at the top of the distribution, the
probability of passing this benchmark remains much lower than those from more advantaged
groups. At the bottom of the vocabulary distribution, very poor levels of vocabulary at the
age of 5 impede the likelihood of achieving >grade 4 on the core subjects at the end of
secondary school at all levels of SEC, although this effect is attenuated in the highest SEC
quintile. As vocabulary skill increases, so does the probability of passing this benchmark of
attainment in all SEC groups, and inequalities in the effects of vocabulary on educational
attainment are clear at all levels of vocabulary skill, with those in higher SEC groups being
more likely to pass the benchmark threshold relative to those of a lower SEC with the same
level of vocabulary skill.

The finding that across the distribution of SEC, those with very poor vocabulary skill
at the age of 5 (which may be indicative of clinical levels of vocabulary difficulty) are
unlikely to achieve >grade 4 on the core subjects, suggests that a functional level of
vocabulary is necessary for educational attainment. Vocabulary forms the basis of reading
and mathematics ability, which in turn are vital for accessing the curriculum. For example, as
children progress through school, learning by reading becomes one of the main modes of
education, and to be able to successfully obtain knowledge from reading text, one has to be
able to understand the meaning of the words, rather than simply recognising the words in the
text: those who struggle to understand the words they read (poor comprehenders) face

difficulties in learning from reading (Ricketts et al., 2008). Poor comprehenders have also
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been found to have poorer oral language scores, and to be at an educational disadvantage,
compared to those who do not struggle with reading comprehension (Ricketts et al., 2014).
Further, poor language is a shared risk factor for both reading and mathematics disorders,
with both disorders being associated with verbal difficulties, and comorbid DLD and reading
disorder, and DLD and maths disorder are thought to be high (Snowling et al., 2021). 20% of
15 year olds in England were incapable of accurately reading and understanding simple
written texts (Jerrim & Shure, 2017), and since learning from reading becomes increasingly
important throughout education, it is likely that these adolescents will have difficulties
accessing the curriculum. Since vocabulary is vital for the initial development of reading and
maths skills, it is not surprising that a functional level of vocabulary is required to increase
the probability of achieving >grade 4 on the core subjects at the end of secondary school,
regardless of family SECs.

It is worth noting that those with vocabulary at the bottom of the distribution, who are
in the highest SEC quintile, are at an increased probability of reaching this benchmark,
compared to their less advantaged SEC counterparts. Previous work has reported that
children from disadvantaged backgrounds are both more likely to experience clinical levels
of language difficulty, and are less likely to be referred for, or be in receipt of, speech and
language therapy services (Bercow, 2018; Law et al., 2011; Roy et al., 2014). Furthermore,
there is a lack of understanding and awareness about speech, language and communication
needs, and a shortage of resources for the issue means that many children’s difficulties go
unnoticed, and the level of support received is “inadequate, ineffective and inequitable”
(Bercow, 2018). Accessible information about speech, language and communication is
necessary, but is often unavailable, with many parents reporting difficulties in accessing SLT
services (Bercow, 2018), resulting in many children with speech, language and
communication needs falling through the gaps. The highest SEC group is likely to be
characterised by higher levels of parent education and household income, and higher levels of
parent vocabulary. Those with the lowest levels of vocabulary in this SEC quintile are more
likely than lower SEC quintiles to achieve >grade 4 on the core subjects; this could be
because their parents may have an awareness of speech, language, and communication needs,
and be well placed to access SLT services. High SEC families are also more likely to have a
higher disposable income to provide resources, such as books, to aid vocabulary development
(Duncan et al., 2017; Washbrook & Waldfogel, 2011). Being in the highest SEC quintile
appears to be somewhat protective against the negative effects of poor vocabulary skill on

later educational attainment, compared to lower SEC quintiles; however, this probability is
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still below 50% for this group, indicating that at least a functional level of vocabulary is
necessary.

However, having a functional level of vocabulary, within the average range of ability,
appears to be only half of the story. Once vocabulary skill moves away from the bottom of
the distribution, family SEC clearly plays an important role in the probability of whether
cohort members achieved >grade 4 on the core subjects: regardless of vocabulary skill, the
probability of reaching this benchmark is higher among higher SEC groups. Even for those
with vocabulary skills at the top of the distribution, those in the most advantaged SEC
quintile are almost 40% more likely to reach the benchmark than those in the lowest SEC
quintile of the same ability. These differences are stark, and clearly show that ability can only
get you so far in terms of educational success. In exploratory analyses, we investigated the
moderating role of each SEC indicator separately (parent education, household income,
occupational status, household wealth and relative neighbourhood deprivation). The overall
moderation pattern remained for parent education and occupational status, although only
parent education, household income and occupational status were significant moderators,
indicating they may be driving the moderating effect observed by the composite indicator.
However, conservative sensitivity analyses removed any moderating effect, suggesting
shared variance among the individual indicators in how they moderate the relation between
child vocabulary and later educational attainment, so no conclusion about any one indicator
can be drawn here. The moderating effect based on the composite SEC factor also showed
the largest effect sizes, which is not surprising, since this reflects a cumulative effect of all
SEC indicators. Effect sizes for individual indicators were also large.

Generally speaking, a more advantaged SEC can benefit educational outcomes in
multiple ways, and it is likely that the possible mechanisms by which SEC impacts
educational attainment interact with each other since each indicator of SEC likely shares
variance in the moderating relation between vocabulary and educational outcomes. For
example, children of parents with more educational qualifications may benefit more from
parental input with school work, due to their parents having the ability to do so: children from
disadvantaged backgrounds experience less parental input with homework (Jerrim, 2017).
Our moderation analyses adjusted for caregiver vocabulary skill, which likely reflects
caregiver literacy level and therefore caregivers with greater vocabularies may be better
placed to help their children with schoolwork. Similarly, disadvantaged students are less
likely to benefit from private tuition, to attend high quality schools and to take part in extra-

curricular activities, which have been linked to increased educational success (Dearden et al.,
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2011; Donnelly et al., 2019; Kirby, 2016). It is also possible that non-academic routes may be
more valued than academic qualifications among lower SEC groups, which may result in
these pupils being disengaged in and undervaluing academic education (House of Commons,
2021). Those from a more disadvantaged background may hold fewer aspirations for their
educational achievement than those from a higher SEC background , for example, in terms of
pursuing post-16 education (Chowdry et al., 2009). It is also possible that those who had
initially high vocabulary scores from lower SEC backgrounds suffered from summer learning
loss, a phenomenon that refers to the decline in learning by disadvantaged pupils that is
thought to occur during the summer holiday period, which has been observed in the US (
Entwisle, & Olson, 2007; Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996), and more
recently in a sample of low SEC pupils in England and Scotland with regards to their spelling
ability (Shinwell & Defeyter, 2017). Furthermore, recent Education Policy Institute research
has suggested that throughout the course of the COVID-19 pandemic, all primary and
secondary pupils have experienced learning losses, and this has been greater among
disadvantaged pupils (Department for Education, 2021b). This speculation is a further
possible explanation for the moderation effect observed here.

Furthermore, high quality early years education is important for vocabulary
development and for later educational attainment, particularly among disadvantaged students
(Becker, 2011; Department for Education, 2015; Schmerse, 2020). Attendance at early years
settings has been the focus of government policy, with 15 hours free childcare access being
introduced universally for all 3- and 4-year-olds in England in 2010, with this being extended
to include 2-year-olds from disadvantaged family backgrounds in 2013. The government
doubled this offer nationally for 3- and 4-year-old children of working parents in 2017 (the
30-hour childcare offer), making these children eligible for 30 hours per week of free
childcare. “Working parents” are defined as those who earn, or expect to earn, the equivalent
of working 16 hours a week at national minimum wage (which is around £6,000 a year and
applies to both parents in the household, with an upper income limit of £100,000 per person),
and accessing the free childcare is supposed to enable parents to be able to work (Paull & La
Valle, 2018). However, a lack of awareness and confusion about eligibility for this offer
appears to have presented as a barrier for many people, and those who are unemployed or
who earn below the minimum income threshold are ineligible (Paull & La Valle, 2018; Social
Mobility Commission, 2019). This means that those who are the most disadvantaged and may
benefit the most from early childcare and education in terms of their vocabulary development

and educational attainment are prevented from accessing free childcare. Furthermore, the
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quality of early years education is inconsistent across settings (Gambaro et al., 2015) and the
early years workforce is faced with staff shortages, a lack of qualifications among staff, and
difficulties retaining qualified staff (Bonetti, 2019; Ceeda, 2018). Regarding a lack of
qualifications among staff, in 2018, ~25% of staff in this workforce had a degree level
qualification, compared to 93% of teaching staff. Further, 24.4% of early years staff have
GCSE qualifications or below (Bonetti, 2019). Low qualifications among staff negatively
impacts the quality of early childcare provision received. The workforce faces difficulties in
staff retention due to a lack of career progression and further education opportunities, yet
skill development of the workforce is important for the delivery of high quality early
education (Bonetti & Brown, 2018). Since children are spending increasing amounts of time
in early years settings, and high quality provision has important benefits, particularly for
disadvantaged children, it is important that high quality, consistent provision is offered and
accessible to all children, so that all children can start school having had the same
opportunities to improve their language ability and experience the benefits of early childhood
education on their later educational outcomes. Although universal early childcare was offered
in 2013, when MCS2001 cohort members were already in adolescence and so did not benefit
from such offers, previous research with this cohort has shown benefits for vocabulary for
disadvantaged cohort members (Becker, 2011). Inequalities in access to quality early
childcare provision is a further possible mechanism by which SEC can impact on later
educational attainment.

Barriers to social mobility are present at every stage of a child’s education, and later
when they enter the workforce (Social Mobility Commission, 2019). Importantly,
achievement at the end of secondary school likely perpetuates the lack of social mobility
even more, therefore reducing gaps in attainment at this stage are vital for a socially mobile
society and ensuring post-16 destinations for these pupils are not hampered. For example, in
England, Technical Education in the form of Further Education is the most common post-16
destination for disadvantaged pupils (Department for Education, 2018c¢), yet a funding
requirement of post-16 routes is that pupils must have >grade 4 (or grade C) in English and
Mathematics, or have to resit these qualifications or enter functional skills qualifications
(Gov.Uk, 2021). However, disadvantaged pupils are more likely to fail a second time around,
or preform worse compared to more advantaged students of a similar original grade
(Department of Education, 2017), limiting access to post-16 opportunities for disadvantaged
pupils. Further Education colleges face difficulties retaining staff, as a result of competition

of higher incomes from industry, lack of further training opportunities and a lack of qualified
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staff (Department for Education, 2018a), negatively affecting the quality of education
received. Furthermore, apprenticeships at the degree and higher degree level, an alternative to
the academic route of university attendance, offer a cheaper, loan-free alternative to obtaining
a degree, and students are often paid to gain the qualification, with a guaranteed job once the
qualification is achieved. Such routes would benefit disadvantaged pupils, who are more
likely to drop out of university if they are successful in gaining a place due to a myriad of
factors. Yet peers from more advantaged backgrounds are more likely to benefit, due to being
more likely to have the entry requirements to degree level apprenticeships, such as GCSEs in
at least English and Mathematics (Social Mobility Commission, 2019).

We used vocabulary measured at age 5 as our main predictor, and it is possible, as
outlined above, that adolescent vocabulary mediates the relation between age 5 vocabulary
and educational outcomes at the end of secondary school. Further, the development of
language throughout childhood and into adolescence is also likely patterned by SEC. Indeed,
as reported in Chapter 4, inequalities in vocabulary persist and possibly widen throughout
education. It is possible that those with more advantaged SECs have more opportunities to
expand their vocabulary throughout childhood and into adolescence, and therefore those who
have the same age 5 vocabulary skill from different SEC backgrounds could have different
trajectories of vocabulary development throughout school. It is plausible that schooling can
exacerbate and widen inequalities in language ability. For example, the availability of books
and vocabulary-rich online content may be higher among higher SEC children. Children from
disadvantaged backgrounds may require more support to acquire particular seams of
vocabulary (Sullivan et al., 2021) and yet the type of school attended and the level of support
available may differ based on SEC. As children get older, interactions with friends is the
main means of vocabulary acquisition (Oxford University Press, 2020). Children are more
likely to form friendships with those who are similar to them, therefore pupils from
disadvantaged backgrounds may be more likely to form friendships with each other. It is
thought that the need to ‘code switch’ between the language used with friends and that
required in formal education (which is more congruent with the language use of higher SEC
children) can disadvantage those whose language use is most different from that used in
school, such as those from more deprived backgrounds, in terms of their educational
achievement (Bernstein, 1964; Oxford University Press, 2020; Spencer et al., 2013).
Therefore, it is possible that, despite high levels of vocabulary skill at age 5, those in lower
SEC groups have a lower vocabulary skill later in childhood. Higher SEC groups likely have

more opportunities to reach their full potential, and this is reflected in their increased
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likelihood of achieving >grade 4 on the core subjects at the end of secondary school. In
contrast, if vocabulary ability is stable relative to peers once children start school, those who
start school with high levels of vocabulary may retain good vocabulary skill throughout
school, but due to their low SECs, lack the resources necessary to reach this benchmark;
however, vocabulary ability alone is not enough to reach the benchmark. We did not
specifically look at mechanisms of how SEC affects educational outcomes here, but it is
evident that SEC is important in order to reach a functional level of education at the end of

secondary school, regardless of ability.

Implications

We found age 5 vocabulary ability to uniquely predict educational attainment at the
end of secondary school, even after controlling for SEC and caregiver vocabulary, indicating
that vocabulary skill when children enter the education system plays a substantial role for the
rest of their educational careers. Since good vocabulary skill in early childhood is evidently
crucial for educational attainment, even at the end of secondary school, interventions that aim
to improve vocabulary are well placed to improve educational outcomes. Attainment at this
stage of education is vital for social mobility, with failing to achieve >grade 4 (or >grade C)
in English and Mathematics (and sometimes, additionally Science) presenting as a barrier in
post-16 destinations, including subject choice at A-Level and university entry, in addition to
many areas of the labour market (Lupton et al., 2021; The Children’s Comissioner, 2019).
Therefore, targeting the vocabulary skill of children as they enter the education system will
likely benefit them as they prepare for post-16 education transitions. It is possible that
vocabulary support throughout educational careers is necessary, especially for those from
lower SEC backgrounds, so that those who are initially high achievers do not fall behind due
to their lack of resources. Closing the word gap early in childhood is one of the Department
for Education’s four key ambitions for increasing social mobility through education, with the
aim of making sure there is outreach particularly to disadvantaged communities who will
benefit the most (Department for Education, 2017d), further highlighting the importance of
vocabulary in educational attainment.

Regardless of iow SEC affects education, it is clear that age 5 vocabulary ability
alone is not enough to succeed in education. Britain claims to be a meritocratic society, which
places emphasis on ability and effort, rather than family background or circumstances.

However, if this were the case, those with a high vocabulary would experience high
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probabilities of achieving the important government benchmark of >grade 4 on core subjects,
regardless of SEC. In England, the government is rumoured to impose a minimum level of
GCSE achievement on eligibility for student loans by 2023, making students without a grade
4/C on English and Maths ineligible for a student loan (Fazackerley, 2021). Disadvantaged
pupils, regardless of ability, are less likely to reach this benchmark, and are also the students
who arguably need a student loan the most to attend university. This has massive implications
for social mobility, since those from disadvantaged areas are less likely to achieve this
benchmark, regardless of ability, and will therefore be unable to attend university, will be
unable to access highly paid jobs, and thus will remain in a disadvantaged SEC. Educational
attainment is already a driver of social mobility, with poor educational attainment presenting
as a barrier preventing disadvantaged people moving out of poverty (ESRC, 2012), and
educational attainment is cited as the key factor causing poor children to become poor adults
(DWP, 2014). Despite policies aimed at increasing social mobility, such as the introduction
of the 30-hours childcare entitlement, these often fail to reach those who would benefit from
them the most and have disproportionately benefitted those who are more affluent (Social
Mobility Commission, 2019). The introduction of further policies, such as eligibility
requirements of >grade 4 on English and Mathematics for student loans, will likely
disproportionately impede the chances of disadvantaged pupils, and will ensure that social
mobility remains stagnant.

Caregiver vocabulary was found to be a uniquely important factor in predicting
educational outcomes, above and beyond family SECs. Caregiver vocabulary is a likely
reflection of their wider literacy abilities, which may influence how able parents are to assist
their children with schoolwork, in addition to being more aware of possible entitlements to
benefits (such as free school meal eligibility), making them better equipped than less-able
parents to aid in the educational attainment of their children. Targeting caregiver vocabulary
and ability is a likely means to improve educational attainment and thus increase social
mobility, for example through widespread adult education, which is currently sparse and

concentrated among more affluent adults (Social Mobility Commission, 2019).

Limitations and strengths

There are some limitations to this research that need to be kept in mind when
interpreting findings. Our educational attainment outcomes are based on self-reported

qualifications: cohort members were presented with a list of qualifications and asked to
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indicate which they currently had; this included, GCSEs, iGCSEs, National Four, National
Five and BTECs, and how many qualifications they had. Cohort members were asked to
indicate the subjects they studied and the grade they achieved, with subjects being presented
to them in a list format. All possible subjects were presented and as can be seen from Table 1,
there were many different options for each of the core subjects, particularly science subjects.
Due to the self-reported nature of the data, we have no way of knowing for sure the objective
subjects the students had taken: for example, students who sat the same combination of
science subjects may have reported these in different ways — such as “Science” or “Combined
Science”. We therefore decided to include any of the reported core subjects. Furthermore,
although we had information about BTEC qualifications available to us, we did not have the
level of data needed to look at these qualifications in detail, for example, we did not have
access to information about whether cohort members had a diploma, extended certificate or
certificate BTEC qualification. This information would have enabled us to convert BTEC
qualifications into the equivalent number of GCSE points. We used the available data to the
best of our ability to include BTEC qualifications in our outcome variable. Future research
could use linked National Pupil Database data (which is only available for England) to
investigate whether or not the results found here replicate with a more objective version of
qualification data. Relatedly, as aforementioned, different qualifications are taken in England,
Wales, Scotland and Northern Ireland at the end of secondary school. We harmonised
educational attainment in each country to the best of our ability. Furthermore, there are
school level factors which are important for GCSE attainment, such as the type of school
attended, which we did not have access to (Social Mobility Commission, 2019). Future work
with linked National Pupil Database data could investigate the role of school type in the

relation between vocabulary and educational attainment.

Finally, as with any longitudinal data analysis, missing data had to be accounted for.
Those of a disadvantaged SES tend to be underrepresented in subsequent sweeps of cohort
studies (Elliot & Shepherd, 2006; Mostafa & Wiggins, 2014), and it is possible that those
with poor vocabulary may not respond to later sweeps. Further, it is possible that cohort
members may not have reported grades they felt were poor and may therefore not have
reported all of their qualifications, so our estimates could be underestimates of the relation.
However, our analyses were sample and attrition weighted and we used multiple imputations
with a rich set of auxiliary indicators to account for missing data, which is considered to be a

“best effort” approach (Little & Rubin, 2002).
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Despite these limitations, the strengths of this research lie in the large, nationally
representative birth cohort used, which has rich data from England, Wales, Scotland and
Northern Ireland, where previous work on education has often focused on individual
countries. We had qualification data for contemporary adolescents, some of whom were
among the first to take the new GCSEs in England. Although different qualifications are
taken in each of these countries and each country has their own policy on education, which
needs to be kept in mind, achievement at this stage of education is vital in each country, and
we conducted sensitivity analyses on each country separately to assess whether our findings
were robust in each country. Moderation analyses were only significant in England when
doing this sensitivity check, so caution should be taken when interpreting the main analyses
for Scotland, Wales, and Northern Ireland. It is possible that we did not have enough data
from these separate countries to detect an effect. Another major strength of this work is that
we were able to include a measure of caregiver vocabulary in our analyses, which likely
reflects both the environment cohort members are exposed to and genetics, both of which are
important for vocabulary development and educational attainment. We were also able to use
a rich set of objective SEC indicators and a composite measure of SEC, constructed from five

separate indicators to provide a more comprehensive estimate of SEC effects.

5.6. Conclusion

Overall, we found that in a large, nationally representative cohort across England,
Wales, Scotland and Northern Ireland, early vocabulary predicts unique variance in
educational attainment at the end of secondary school, an important point in education for
post-16 outcomes, and for social mobility. This was the case even after adjusting for SEC and
caregiver vocabulary factors. Although socioeconomic inequalities already exist in early
vocabulary, vocabulary skill has a long-lasting effect beyond these initial inequalities. Thus,
targeting vocabulary as a means of improving educational attainment and increasing social
mobility is well founded. Further, although not investigated here, vocabulary support
throughout childhood and into adolescence can only bolster these benefits further, especially
when children transition into secondary education. However, we also found SEC to moderate
the relation between age 5 vocabulary and later educational outcomes, such that regardless of
early vocabulary ability, SEC differentials in attainment at the end of secondary school are
apparent, with the benefits of a high vocabulary increasing as a function of SEC. Despite

claims that the United Kingdom is a meritocratic society, clearly the family circumstances
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individuals are born into still predict outcomes, regardless of skill or ability. For social
mobility to be achieved, all children need to be party to the same opportunities, regardless of
their background, yet clearly not all children are maximising their potential, as evidenced by
our pattern of results. Whilst targeting vocabulary ability is an important part of the story,
there is clearly no simple solution to improving the educational outcomes of all children, and

it is important that well-intended policies reach those who would benefit from them the most.
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Chapter 6 : General Discussion.

The overall aim of this thesis was to revisit socioeconomic inequalities in child
language ability and to investigate any cascading effects of such differences on two important
outcomes in adolescence: mental health and educational attainment. Chapter-specific
discussions and interpretations of findings can be found in the relevant empirical chapters
(Chapters Three to Five). This general discussion presents a reflection on the key findings of
each empirical chapter taken together to provide an insight into what we have learned about
the likely social value of improving language skills, and the wider implications in terms of
parenting interventions that focus on promoting early language skills to improve wider
functioning. Three key themes emerge: 1) the impact of vocabulary on adolescent outcomes
(Chapters 3 and 5); 2) changes in British society over recent decades, as suggested by our
cross-cohort comparisons (Chapters 3 and 4); and 3) the importance of vocabulary (and
language skill more broadly) for social mobility (Chapters 4 and 5). Future directions and
alternative avenues of research that were beyond the scope of this thesis are also discussed.
Reflections on the research process, datasets and measures used are highlighted, before
concluding the thesis with a summary of the unique contributions and the overall take home

message.

6.1.The impact of vocabulary on adolescent outcomes

Findings from Chapter 3 suggest that in the older BCS1970 cohort, age 5 vocabulary
is not predictive of adolescent self-reported internalising symptoms, whereas in the
contemporary MCS2001 cohort, better age 5 vocabulary skill predicted more adolescent self-
reported internalising symptoms, albeit with small effect sizes. When considering parent
report, age 5 vocabulary is negatively related to adolescent self-reported symptoms, with
poorer vocabulary skill predicting poorer mental health. This reporter effect is discussed at
length in Chapter 3, and so is not addressed here. Overall, when considering self-reported
internalising symptoms, our findings indicate that there would be little value of targeting
vocabulary as a means of improving adolescent internalising mental health: where a relation
does exist, this has a positive direction of effect, which is very small. However, it is worth
considering possible reasons for the positive direction of effect. One such explanation could
be related to academic pressure, which may have increased in recent years. Schoolwork,
examinations and feeling pressured are commonly reported stressors among adolescents

(Gray et al., 2011). Results of high stakes national tests and public examinations inform
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school performance league tables, allowing judgements to be made about the pupil and the
school, such as parental decisions about school quality founded on examination results (Allen
& Burgess, 2014; Amoako, Quainoo, & Adams, 2019). Such tests and examinations may
contribute to these pressures (Bradbury, 2020). Additionally, it is possible that those who
have previously performed well at school may face pressure at home to continue performing
to a high standard. Those who have a higher language ability in their childhood may be more
likely to achieve to a higher level academically than those with lower language abilities, and
therefore may face increased pressures to succeed in a contemporary environment.
Furthermore, those with high language ability may possess such skills because their parents
are from a higher SEC, may value success more than some lower SEC communities (see
below), and may therefore place pressure on their children to succeed at school.

A clear and possible pathway presents itself here for the relation between language
and adolescent internalising mental health, through pressures for high educational attainment,
particularly because we found a clear link between age 5 vocabulary and achievement at the
end of secondary school in Chapter 5. However, it is worth emphasising that although we
observed an association where better age 5 vocabulary skill predicted poorer adolescent
internalising symptoms, our effect sizes were small. Recent work with the MCS2001 sought
to investigate the relations between wellbeing and performance in Key Stage 2 tests (taken by
children at the end of primary school in England), and determine whether the wellbeing of
pupils who sat the tests (cohort members in England) differed from pupils who do not sit
such formal examinations (cohort members in Wales and Scotland) (Jerrim, 2021). This work
found no evidence to suggest that taking these tests negatively impacted wellbeing, and no
relations between wellbeing and performance. These findings, based on the same cohort in
this thesis (MCS2001), could highlight why our effect sizes were small: although the
pathway is plausible, in this cohort, school pressures may not impact internalising mental
health, and therefore there is a positive but negligible association between language and
internalising symptoms.

Alternatively, the observed relationship could be related to aspirations for educational
achievement. Of 17-year-old students with similar low examination scores, those with typical
language development stated that they were dissatisfied with their achievements, whereas
those with impaired language said they were satisfied (Conti-Ramsden et al., 2009). Those
with impaired language may set their sights lower than their typically developing peers. The
current pattern of results may be due to those who have better language abilities aiming for

higher grades than those with lower language abilities, and their mental health being
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negatively impacted if they do not reach this standard. Indeed, Gustafsson et al (2010)
concluded that depression may be related to not achieving aspired grades, despite spending
time and effort on school work. Further, mental health literacy, which relates to the
understanding of mental health (of both procuring and sustaining positive mental health, and
of mental health disorders and their treatments) and to the decrease of mental health-related
stigma and to the increase of effective help-seeking (Kutcher et al., 2016), may be higher
among individuals with stronger vocabularies. If one is better at language in general, they
may be better able to articulate and express a greater willingness to share their feelings, due
to better understanding their emotions and having the vocabulary to describe them. These
interpretations are merely speculation, yet findings suggest caution is needed with proposals
for interventions to improve language skills as a means of improving internalising mental
health, as the positive relation may indicate that such interventions could exacerbate such
symptoms in adolescence. However, effect sizes are negligible, so it is unlikely that
interventions aimed at improving language ability will have the desired effects when
considering mental health in adolescence.

Turning to the second adolescent outcome I focussed on, educational attainment at the
end of secondary school (Chapter 5), findings clearly highlight the value of improving
language skills to bolster educational achievement: age 5 vocabulary skill is strongly
positively related to attainment at this important stage of education. This is not surprising,
since vocabulary lays the foundations for reading and mathematics, which are essential for
later academic achievement (Ricketts et al., 2020; Slusser et al., 2019). The finding that, in a
large nationally representative cohort of contemporary UK adolescents, age 5 vocabulary
predicts educational outcomes, with large effect sizes, suggests that oral language
interventions will plausibly have long lasting effects on educational outcomes at the end of
secondary school.

Mental health and educational attainment are considered to be two key outcomes in
adolescence. Intense, costly efforts to design and implement parenting interventions
successfully at scale to improve both language ability and wider functioning has been the
focus of research and policy makers in recent years (Bercow, 2018). Findings from this thesis
suggest that such efforts are well placed when considering educational achievement and are
potentially a good means of improving achievement in important public examinations that
pave the way for the rest of one’s educational and labour market career. However, in terms of
improving adolescent internalising mental health, early language interventions are unlikely to

have much, if any, effect, as there is no strong indication that language affects wellbeing in
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the first two decades of life. There are plausible reasons why one may expect vocabulary to
be predictive of mental health, leading researchers and policy makers to conclude that early
language skill should be an important clinical focus for improving mental health (Bercow,
2018; Salmon et al., 2016). For example, vocabulary and narrative skill are claimed to be
important for understanding the emotions and mental states of the self and others, and for
regulating one’s behaviour, both of which predict mental health (Robson et al., 2020; Salmon
et al., 2016; Trentacosta & Fine, 2010). Language also facilitates social interaction and could
be a major determinant of our ability to relate to others and maintain relations with them,
which likely supports mental health. However, despite confirming the widely held notion
that intervening on vocabulary skill will improve educational attainment, findings from this
thesis do not support claims that this will also improve internalising mental health.

It is interesting that early vocabulary skill is important for educational attainment, but
not for internalising mental health, since both are key adolescent outcomes. In the United
Kingdom and United States, the increase in meritocratic beliefs in recent decades, which
place emphasis on individual agency, skill and hard work in becoming successful in the
labour market, has likely increased the importance of educational attainment, particularly
higher education, with education being the focus of politicians such as Tony Blair and Barack
Obama to achieve social mobility (Sandel, 2020). Such a focus on education, combined with
the globalisation of labour markets and the economy becoming more knowledge-based, both
of which increases the value of educational qualifications, undermines those without
qualifications, such as those of a lower SEC, and devalues the work they produce (Sandel,
2020). If one were to conceptualise success on the basis of educational attainment and labour
market success, then interventions to improve early language ability are well placed to
improve the overall functioning and long-term outcomes of individuals. According to the
world health organisation, poor mental health is a major world problem (World Health
Organization, 2019), highlighting the importance of promoting positive mental health
outcomes. Although language skill is clearly important for educational attainment, the same
value is not observed in improving language skills to promote mental health outcomes in
adolescence. However, BCS1970 data indicate that lower vocabulary scores at age 5 were
predictive of poorer mental health at age 34, but not age 16. This pattern may indicate the
emergence of a pathway, whereby language indirectly influences mental health outcomes, via
its effects on educational attainment. This could reflect a need to monitor the mental health of

those with poor language abilities after they leave school. However, the size of the effect on
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age 34 mental health was small enough to conclude public health interventions may not be
warranted in the context of targeting language to improve mental health specifically.

Education and the skills that are associated with educational success carry a large
weight among high SEC communities, yet to many other communities, school achievement is
not viewed as the height of success to strive towards (Rogoff et al., 2017). Different societies
and cultures may value education differently: non-academic routes may be more valued than
academic qualifications among lower SEC groups (House of Commons, 2021) and those
from a more disadvantaged background may hold fewer aspirations for their educational
achievement than those from a higher SEC background , for example, in terms of pursuing
post-16 education (Chowdry et al., 2009). Individuals from lower SEC backgrounds, who are
likely to have lived in the same area across multiple generations and therefore experience less
geographical mobility (Kelly, 2013), may hold different aspirations to remain and work in the
same area, and therefore value education less than individuals from higher SEC backgrounds
(House of Commons, 2021), and some parents from White working-class backgrounds with
no or low level educational qualifications may attach low value and priorities to education,
and simply view sending their children to school as something they are required to do by law,
which in turn may affect children’s own engagement with education (Demie & Lewis, 2011,
2014).

The weight that is placed on school achievement in the labour market presents a
barrier to accessing socioeconomic resources. Since the education system favours a specific
dialect, which is characteristic of the middle class (Labov, 1969a), those who do not possess
this dialect are disadvantaged in terms of their educational achievement and employment
prospects, biasing the entire system against them. Whilst possessing these skills and the
specific dialect necessary for school success, not doing so at the start of formal schooling
should not be viewed as a deficit but rather something that can be learned and that can build
on existing skills and practises; viewing the different skills of non-mainstream populations as
a deficit penalises these individuals in terms of restricted access to socioeconomic resources,
and thus contributes to stagnant social mobility (Rogoff et al., 2017). Instead of seeing lower
SEC individuals who do not possesses these skills as deficient and in need of intervention,
they should be viewed as individuals who still have the capacity to learn new skills, and this
should be addressed in a cumulative way that adds to their existing skills, rather than
undermining or eradicating existing skills (Rogoff et al., 2017; Sperry et al., 2019a). Such a
strengths-based approach to teaching which recognises the abilities of different groups, may

enable these pupils to succeed in school. This has been shown to be beneficial in a study of

198



children of LatinX immigrants in the US: teachers modified their classrooms so that they
were in line with cultural practises, and in a subsequent 3 year follow up, the majority of
these students were successful in assessments, with higher pass rates compared to pupils from
the same communities whose classrooms had not been modified (Aidair et al., 2017). Rather
than viewing the skills and abilities that children bring to school as flawed and in need of
intervention, recognising these skills and playing to the strengths of specific communities
may increase their school success. While this may be difficult in practise, particularly in
schools that serve many different communities, this highlights flaws in the current system,
which prioritise the dialect, skills and practises of those from a high SEC background.

The perception of what constitutes a problem may differ between communities; for
example, a family who places less value on educational attainment may not view language as
being disordered or in need of intervention, if their socioemotional wellbeing is intact. Taking
a more holistic approach of individuals, and considering factors beyond educational
achievement, such as wellbeing and mental functioning, paints a different picture about the
value of improving early language skills: in terms of promoting internalising symptoms,
improving the language ability of all children is not of an immediate concern. The prevalence
of internalising difficulties is large, both in the UK and globally: for example, almost 20% of
around 30,000 adolescents (aged 11-14) reported experiencing internalising difficulties, and
depression is one of the main causes of disability worldwide (Deighton et al., 2018; World
Health Organization, 2021). Given the scale of internalising mental health difficulties
globally, and the fact that mental health is fundamental for social interactions with others and
the ability to live an enjoyable life, the promotion of mental health can, and should be,
viewed as a priority for individuals and wider societies across the globe (World Health
Organization, 2018). This highlights the need for the mental health of adolescents to be taken
into account, as well as educational attainment, when considering the long-term impact of
early childhood language interventions. Although it is plausible to assume that early language
skills make a good candidate for improving the wellbeing of adolescents, which would be
attractive in that one would be able to kill two birds (educational attainment and wellbeing)
with one stone (language interventions), findings from this thesis indicate that even where
associations between early language and adolescent mental health exist, they are negligible.
At least when considering language skill across the general population of children, in large,
nationally representative cohorts of UK children, early ability appears to have little effect on
adolescent internalising mental health, and therefore a public health intervention to improve

the language skills of all children cannot be expected to have a significant impact on
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adolescent internalising mental health. Instead, focussing efforts to improve the wellbeing of
adolescents on providing universal access to mental health interventions, such as school-

based interventions, may be more effective than early language interventions.

6.2.Changes in British society over recent decades

Chapters 3 and 4 also consist of cross-cohort comparisons between two cohorts born
30 years apart: the BCS1970 and the MCS2001. When considering the impact of SEC on
vocabulary, and of early vocabulary ability on later outcomes, it is important to consider the
social context in which the individual is developing. Important societal changes have
occurred in the UK in the decades separating the two cohorts. Adopting a cross-cohort
comparison approach provides insight into how such changes may be reflected in findings,
and whether such changes have different implications for children born in different
generations — how vocabulary impacts adolescent internalising symptoms (Chapter 3), or
how different indicators of SEC influence vocabulary development over time (Chapter 4).
For example, in Chapter 3, we found no relation between age 5 vocabulary and self-reported
adolescent internalising symptoms in the BCS1970, while in the MCS2001, a small but
positive relation between the two emerged. The prevalence of internalising symptoms has
increased over recent decades (Bor et al., 2014; Patalay & Gage, 2019), a rise which
coincides with increases in awareness of mental health: for example, the first Mental Health
Awareness Week took place in 2001 (Mental Health Foundation, 2022), resulting in mental
health being a more commonly addressed and openly discussed topic in modern society. This
increase in mental health awareness is a societal change that may help explain the finding that
there was no relation between vocabulary and adolescent self-reported internalising
symptoms in the older BCS1970 cohort. Perhaps the cross-cohort difference concerning self-
reported internalising symptoms in the older cohort could be a result of cohort members not
being as willing or able to express their feelings or emotions, which could differ based on
language ability: for example, those with lower language skill may not have the vocabulary to
describe their feelings or emotions, and this could have been exacerbated if there is a lack of
mental health awareness in the older cohort. Interestingly, a negative relation between
vocabulary and internalising symptoms emerged in this cohort in adulthood: poorer age 5
vocabulary predicted poorer internalising mental health when cohort members were aged 34.
This may plausibly be through the importance of educational qualifications for success in the

labour market, with those without the language skills necessary to succeed in the education
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system being disadvantaged in terms of employment, impacting mental health. The
MCS2001 cohort are currently in their late teens-early twenties, so a cross-cohort comparison
of adulthood internalising symptoms cannot be made at present, but given the increased
importance on educational qualifications in the labour market and the economy becoming
more knowledge based, it will be interesting to see if a similar pattern emerges in the
contemporary cohort, whereby poor language negatively effects adulthood wellbeing.

The contrasting findings between the two cohorts indicate important cohort
differences surrounding the role of language ability in adolescent internalising symptoms.
Social norms, for example in terms of the acceptability and awareness of internalising
symptoms, are likely to have changed between cohorts, and the relation between academic
achievement and pressure to succeed has likely increased with the rise in the importance of
gaining educational qualifications (Sandel, 2020). Language ability is likely to play an
important role in this relation. Further, it has been suggested that meritocratic beliefs, which
paint the individual as responsible for their success through hard work and talent, may have
increased during the period that separates the two cohorts: since 1990, the proportion of
Harvard students who believe they are wholly responsible for their success has increased
(Sandel, 2020), perhaps leading to greater competition and therefore increased pressures
during adolescence to take part in extracurricular activities, private tutor sessions and obtain
good grades in order to receive a place at prestigious universities. The cohort difference
observed in this thesis is the first step towards investigating how social norms and pressures
may have changed between the BCS1970 and MCS2001 cohorts, and how the role of
language ability in predicting mental health has changed between these two time points.

Changes to the education system and occupational structure of the UK are discussed
at length in Chapter 4. The fact that occupational status as an indicator of SEC was a stronger
predictor of vocabulary throughout childhood and into adolescence in the older BCS1970,
and the increased benefit of having parents with university level qualifications in the
MCS2001 points to societal changes, such as the move towards an hourglass economy, and
the increased importance of educational qualifications in the labour market (Holmes &
Mayhew, 2012; Sandel, 2020). The educational system has also experienced considerable
change over recent decades, particularly in terms of the compulsory school leaving age, the
proportions of individuals remaining in post-compulsory education and increases in
university attendance (Amaranayake et al., 2000; Bolton, 2012). However, while more
MCS2001 parents have university-level qualifications compared to parents of the BCS1970

cohort, still only a quarter of cohort members had parents who held such qualifications.
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These societal changes reflect changes in the meanings of indicators of SEC over historical
time, highlighting the importance of considering multiple measures to gain a holistic picture
of the impact of SEC on vocabulary. Occupational status is becoming less valuable as a
predictor, while parental university level qualifications are more clearly associated with
better child language in contemporary society. It is possible that these measures are changing
in the extent to which they are reliable indicators of the proximal causal factors that explain
language learning (such as the caregiving / cultural environment and genetic factors). For
example, the move to a more hour-glass shaped economy might mean that occupational
status no longer differentiates households’ social milieu as well as it once did. Likewise,
while many once left the educational system even when they had the academic potential to go
on, now with more opportunity to stay in education longer, this measure might better
differentiate families along the lines of cognitive ability and educational aspiration.
Alternatively, it might be that the relative importance of the various proximal causal
mechanisms themselves is changing with time.

The overall finding of the cross-cohort comparison in Chapter 4 suggested little
change in inequalities in vocabulary over historical time, despite changes in the meanings of
SEC indicators, and despite decades of policy to reduce these inequalities. Whilst the changes
in UK society between the BCS1970 and MCS2001 may have impacted the relation between
vocabulary and adolescent self-reported internalising mental health, inequalities in
vocabulary have generally persisted, despite societal changes. This finding supports
proposals that interventions to lift the language skills of more disadvantaged children need to
be ambitious, and scaled up considerably (Greenwood et al., 2020; Wake et al., 2012). Our
cross-cohort comparison of mental health outcomes suggests that the relation between
language and the outcome of internalising mental health is not clear, and in terms of
promoting internalising symptoms, improving the language ability of children is not of an
immediate concern when considering the outcome of mental health. The main goals of this
thesis were to explore the extent to which differences in early vocabulary are associated with
SEC, and the extent to which they predict positive or negative outcomes in adolescence.
Cross-cohort comparisons provided further insight into these goals by allowing us to begin to
hypothesise and understand the processes by which different social contexts impacted these
relations. When evaluating the efficacy of intervening on early vocabulary development as a
means of improving outcomes, it is important to consider the influence of the economic and
social contexts in which different cohorts of people grow up in. For example, in future

generations, different patterns may emerge as a result of the COVID-19 pandemic, with
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inequalities in vocabulary outcomes perhaps being wider as a result of device poverty (i.e.,

limited access to electronic devices; this is discussed in more detail in section 6.4).

6.3.The importance of vocabulary for social mobility

Chapters 4 and 5 both highlight the importance of vocabulary for social mobility in
contemporary UK society. Findings reported in Chapter 4 indicate that inequalities in
language ability widen between the ages of 3 and 5, and then persist throughout childhood
and into adolescence, supporting arguments for testing early interventions that seek to avoid
inequalities becoming entrenched before children access formal schooling. Findings from
Chapter 5 highlight the importance of strong early vocabulary skills for educational success
at the end of secondary school, and importantly, those with more advantaged SECs in early
childhood experience greater benefits of having a large childhood vocabulary, compared to
those from more disadvantaged SECs with the same level of childhood vocabulary. The
benefits conferred by strong early childhood vocabulary skills on educational attainment
increases as one’s SEC becomes more advantaged, with this increase being strongest among
middle SEC groups relative to the highest SEC group, where educational attainment is high
even in children with very low vocabulary scores. The impact of SEC on the relation between
vocabulary and educational attainment is greater in both groups relative to the lowest SEC
group, where educational attainment is poor, regardless of vocabulary. Once vocabulary skill
moves away from the bottom of the distribution, family SEC clearly plays an important role
in achieving > grade 4 on the core subjects: regardless of vocabulary skill, the probability of
reaching this benchmark is higher among higher SEC groups. Even for those with vocabulary
skills at the top of the distribution, those in the most advantaged SEC quintile are almost 40%
more likely to reach the benchmark than those in the lowest SEC quintile of the same ability.

These differences are stark, and clearly suggest that ability can only get you so far in
terms of educational success. This brings us back to the notion of a meritocratic society —
the assumption that you can make it if you work hard and possess the talent to do so, and that
success is based on talent and skill. A meritocratic society would not eradicate inequalities,
but these would be based on individual’s skills and talent (their merits), rather than the
circumstances in which they were born into. However, findings from Chapter 5 demonstrate
that this is not the case, as possessing a strong vocabulary only benefits achievement up until
a certain point, beyond which, childhood SEC is more influential. Such meritocratic beliefs

can be damaging. Viewing success as something that is earnt through hard work and talent
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leads to blame and negative feelings towards those who do not succeed, and yet talent
appears to be only half of the picture. For example, university educated individuals in the
UK, the Netherlands and Belgium were more biased against and disliked less educated
people, and the less educated people had negative opinions of themselves (Kuppens et al.,
2018). Beyond these issues, which are discussed at length in The Tyranny of Merit (Sandel,
2020), it is clear from our findings that skill and talent alone do not equate to educational
success. If this were the case, those with a high vocabulary would experience high
probabilities of achieving the important government benchmark of >grade 4 on core subjects,
regardless of SEC. In England, plans to introduce an eligibility criteria based on GCSE
grades for student loans by 2023 are likely to make social mobility even more stagnant
(Fazackerley, 2021). The people who attend university will already be more likely to be from
more affluent backgrounds, meaning the education system further entrenches inequalities
based on SEC background, rather than reducing them, since those from disadvantaged areas
are less likely to achieve this benchmark, regardless of ability, and will therefore be unable to
attend university, will be unable to access highly paid jobs, and thus more likely to remain in
a disadvantaged SEC.

Taken together, findings from Chapters 4 and 5 indicate that whilst interventions
aiming to improve vocabulary are well placed to improve educational outcomes in
adolescence, they are not the sole answer to improving educational attainment. Although
vocabulary skill in early childhood predicted educational attainment at the end of secondary
school, above and beyond SEC and caregiver vocabulary factors, SEC moderated this
relation, such that regardless of early vocabulary ability, SEC differentials in attainment at
the end of secondary school are apparent. Even if vocabulary skill is improved through
intervention, childhood SEC is important and children from lower SEC families will not have
the same experiences and opportunities as higher SEC children, even if language skills are
equal. This claim is supported by the fact that in Chapter 5, cohort members with the same
level of language skill in the highest SEC group had higher odds of achieving > grade 4 on
the core subjects than those in the lowest SEC group. Chapter 4 findings showed that
inequalities in vocabulary remain persistently wide throughout primary school and into
secondary school and may even widen again at the age of 14. This indicates that the
development of language throughout childhood and into adolescence is likely to be patterned
by SEC, for example through the provision of private tutors, help with homework, and the
availability of books (Jerrim, 2017; Kirby, 2016). This is in addition to the SEC inequalities
that emerge in the early childhood years (McGillion et al., 2017), and therefore vocabulary
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support throughout childhood and into adolescence can only bolster these benefits further,
especially as children transition into secondary education. However, it is evident that
existing policies, such as universal and quality childcare provision in England are failing to
reach those who would benefit from them the most, and quality is inconsistent across early
childcare settings (Gambaro et al., 2015).

In addition to increasing the quality of early years educational settings, interventions
such as NELI, which have shown to be effective in promoting language skills of primary
school children in England at scale (West et al., 2021), and testing ways of providing
sustained support that is not burdensome for families (e.g. the BBC’s UK-wide Tiny Happy
People programme (7iny Happy People, 2021)) are needed to prevent inequalities in
language ability becoming entrenched before children start formal schooling. Such
interventions are likely to have long lasting impacts on educational attainment at the end of
secondary school, and thus for improving social mobility. It is important that support
continues for those who continue to need it, such as those from low SEC backgrounds, who
are disadvantaged in terms of their attainment, even if they have initially high vocabulary
skills. Although intervening to support early vocabulary development is likely to benefit
children in terms of their educational outcomes, and placing vocabulary as one of the four
key ambitions for increasing social mobility through education (Department for Education,
2017d) is well founded, this alone is unlikely to achieve social mobility, given the findings of
moderation analyses in Chapter 5 that beyond a functional level of vocabulary, early
childhood SEC appears to be more important for educational outcomes. However, as
vocabulary development in childhood and adolescence is likely to be patterned by SEC
(Chapter 4), continuing support throughout formal schooling may help achieve these aims.

Findings from Chapters 4 and 5 have important implications for the difference-deficit
debate (see Chapter 1). It has been claimed that the different language skills of those from a
lower SEC background may be seen as a deficit if they negatively impact educational
outcomes, which has long-lasting effects for labour market success and outcomes in
adulthood (Hoff, 2013). Findings from this thesis indicate wide inequalities in vocabulary
from the age of three (Chapter 4), which clearly have long lasting impacts on educational
attainment (Chapter 5), and therefore indicate that early individual differences in vocabulary,
which are clearly associated with SEC, regardless of indicator, throughout development, and
across historical time, impact educational attainment. From the difference-deficit perspective
then, such SEC differences may be seen as a deficit. However, it is important to keep in

mind, as mentioned in section 6.1, that not all individuals equally value education, and
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placing such a strong emphasis on educational attainment detracts attention away from things
that may be valued more by lower SEC households. For example, as evidenced by Chapter 3,
individual differences in vocabulary at age 5 are not related to internalising mental health
(and where they are, there is a negligible, positive association), and thus in this respect,

would not be considered a deficit.

6.4.Future directions and alternative avenues

Several opportunities for future research present themselves, such as alternative
avenues of investigating the overall aims, which were beyond the scope of this thesis. First,
in Chapter 3, the focus was solely on internalising mental health symptoms in adolescence.
We did not focus on externalising symptoms (behavioural problems) due to the high
prevalence of internalising symptoms and the negative impact these can have on future
functioning, both during adolescence and into adulthood (Clayborne et al., 2019). Further,
this chapter consisted of a cross-cohort comparison, and adequate measures of self-reported
externalizing symptoms are not available in the BCS1970. However, a different pattern of
results may have emerged had we considered externalising symptoms, as research suggests a
relation between language and externalising symptoms ( Chow & Wehby, 2018), which may
be stronger than the relation between language and internalising problems, for example
through self-regulation of behaviour. There may also be an overrepresentation of people with
poor language skills in the criminal justice system (Bryan, 2004). Exploring the relation
between early language ability and externalising symptoms will provide insight into whether
early language interventions are valuable for improving behavioural functioning.

In Chapter 3, an additional analysis of age 34 internalising symptoms in the BCS1970
indicated a negative relation between age 5 language ability and adulthood internalising
mental health emerged, such that poor language in childhood predicted poorer mental health.
MCS2001 cohort members are currently aged 21-22, with the age 22 sweep data collection
currently underway. As these cohort members continue to transition into adulthood and enter
the labour market, it will be important to see whether a similar relation between early
vocabulary and adulthood mental health emerges in the MCS2001. Since in adolescence, a
very small but positive relation was present, if a negative relation emerges in adulthood, this
may indicate that it is through the detrimental effects poor language can have on educational
attainment (Chapter 5) and thus the longer-term effects on employment prospects and social
mobility, that early language affects adulthood mental health. Age 17 MCS2001 data was

released after the publication of Chapter 3 in Child Development. However, this adolescent
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age is similar to that of the BCS1970 mental health outcome (age 16), so future work could
also investigate the relation at this later adolescent age, as cohort members prepared for
public examinations, and post-16 transitions. Further, given the counterintuitive nature of our
findings in Chapter 3, additional research on large population samples investigating the
relation between vocabulary and internalising mental health are warranted.

During the age 14 sweep of the MCS2001, genetic information via saliva from cohort
members, and their natural parents who were present in the home and available at the time of
interview was obtained, providing DNA samples from 9259 cohort members, 8898 mothers
and 5179 fathers, with 4533 genetic trios (Fitzsimons, Moulton, et al., 2020). Vocabulary
skill is thought to be partly heritable ( Chow & Wong, 2021), and there is also a genetic basis
for educational attainment (Shakeshaft et al., 2013) and internalising mental health
(Thompson et al., 2017). In Chapter 5, we aimed to control for the genetic component of
vocabulary skill by adjusting for caregiver vocabulary. However, the MCS2001 provides a
unique opportunity to thoroughly investigate the genetic basis for vocabulary, since it is the
only nationally representative population based cohort in the UK to contain DNA samples on
cohort members, their mothers and their fathers (Fitzsimons, Moulton, et al., 2020). Genome
wide association analyses study a set of genetic variants across individuals, to see if specific
variants are associated with a trait (such as language ability or educational attainment). From
such analyses, polygenetic risk scores can be created, which are a summary estimate of the
effect of genetic variants, which can then be used to assess the genetic basis of traits and
predict specific phenotypes based on different genetic profiles (Choi et al., 2020; von Stumm
& Plomin, 2021). Using the genetic data now available in the MCS2001 to investigate the
extent to which vocabulary skill in this cohort is genetically determined, and the role this
heritability has in the relation between SEC indicators and vocabulary or the relation between
vocabulary and education, presents an exciting avenue for future research. Understanding the
role that genetics plays in these relations may provide further insight into the efficacy of
parenting interventions early in childhood.

One of the aims of this thesis was to assess the value of early childhood vocabulary in
predicting internalising mental health and educational attainment in adolescence, in two
large, nationally representative cohorts. Research among DLD populations suggests a relation
between poor language and poorer internalising mental health, although note that this
research almost exclusively focuses on parent-reported internalising symptoms (see Chapter
3), and between disordered language and educational attainment (for example, Conti-

Ramsden, Durkin, Toseeb, Botting, & Pickles, 2018). The focus of this thesis was on
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language skill across the distribution, beyond clinical populations, to investigate the efficacy
of global provision to improve language ability in early childhood. We therefore did not
specifically focus on disordered language, although exploratory analyses in Chapter 3
considered those below a specific cut off to indicate disordered language (1SD and 1.5SD
below the mean on language measures). It is possible that attrition between sweeps may have
been high among those with very poor language skills, and therefore those at the very bottom
of the language distribution may be underrepresented in our samples, and this may explain
the lack of a relation between language and internalising mental health in Chapter 3.
However, as noted in Chapter 3, when using the more conservative cut off of 1.5SD below
the mean, 8% of MCS2001 cohort members were classed as having vocabulary difficulties
(1204 cohort members), which maps on to national prevalence levels for DLD, which are
estimated to be around 7.5% (Norbury et al., 2016). Speech, language and communication
needs represent the most common difficulty among pupils requiring special educational needs
and disabilities (SEND) support in English schools (Department for Education, 2021a).
Furthermore, language difficulties are common among many other types of SEND, such as
autism and ADHD (Georgiou & Spanoudis, 2021; Mueller & Tomblin, 2012; Tomas &
Vissers, 2019), and there is an association between disadvantage and SEND, with higher
proportions of pupils with SEND being eligible for free school meals, compared to pupils
without SEND (Department for Education, 2021a). Pupils with SEND are also more likely to
experience poor internalizing mental health (BOND, 2015; Department for Education,
2018b). We did not investigate SEND status in this thesis, and given the association between
disadvantage and SEND status, and comorbidities of language difficulties and other SEND,
an alternative avenue that would be interesting to explore would be to specifically focus on
these groups.

This work presented in this thesis was largely conducted during the COVID-19
pandemic. The impacts of the pandemic on the issues raised in this thesis, such as inequalities
in language ability (Chapter 4), and the moderating role of SEC in the relation between early
vocabulary and educational attainment at the end of secondary school (Chapter 5) should be
explored in future research, where quality data is available. It is likely that the pandemic will
have impacted these relations in several ways. In March 2020, schools and daycares across
the UK closed to all pupils, except those who were children of key workers, and many
parents transitioned to working from home, whilst also having to look after, and even home
school, their children. The effects of this first lockdown on vocabulary development in

toddlers aged 8-36 months from 13 countries has been investigated, and findings indicate that
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toddlers vocabulary size (based on parent reported CDI scores) increased more during the
lockdown period, relative to normative data collected before the onset of the pandemic
(Kartushina et al., 2022). This could indicate that the lockdown may actually have been
beneficial to vocabulary development, providing parents with more opportunities for high
quality interactions, and being more aware of words their children already know and adapting
input accordingly. However, this sample was skewed towards highly educated parents, so this
beneficial effect may only be present in higher SEC families, who were already providing
high quality input prior to the pandemic. Screen time during lockdown was also higher
compared to pre-pandemic levels, particularly among the lower SEC participants (although
the sample was a relatively high SEC sample), and increased screen time was associated with
less vocabulary gains (Bergmann et al., 2022). However, since these samples were vastly
parents from high SEC backgrounds, it is likely that SEC effects reported in these analyses
are underestimates, and it is likely that those from low SEC backgrounds may have different
trajectories as a result of the lockdowns.

When schools closed in March 2020, teaching rapidly changed to remote learning,
with a reliance on access to computers, laptops or tablets and the internet. The digital divide,
which refers to the gap between those who have access to such technology and those who do
not, is likely to have widened as a result of the pandemic (Baker et al., 2020; Office for
National Statistics, 2019a). Pupils from disadvantaged backgrounds were likely to have
experienced more disruptions to their education, as a result of not having adequate access to
technology to participate in remote, online schooling, and school closures may have widened
the achievement gap (Cullinane & Montacute, 2020; Education Endowment Foundation,
2020). Further, parents from disadvantaged backgrounds may feel less confident in home
schooling during the pandemic, than those from more advantaged backgrounds (Cullinane &
Montacute, 2020). Children from low SEC backgrounds are likely to experience the biggest
benefits of attending high quality daycare settings, perhaps because quality interactions at
daycare compensate for lower quality input experienced in the home (Becker, 2011;
Schmerse, 2020). Our findings from Chapter 5 allude to the stark SEC effects on education,
regardless of vocabulary skill, and the closure of daycare settings and schools as a result of
the pandemic may have widened inequalities in language ability and educational attainment,
by exacerbating the inequalities and different learning environments experienced by children
discussed at length throughout this thesis. The findings presented in this thesis may not apply
to children born during the pandemic, for whom the quality of the home learning

environment may be more important than ever.
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Prior to the onset of the COVID-19 pandemic, I planned to use linked National Pupil
Database (NPD) data for the MCS2001 in Chapter 5. This would have allowed me to use
objective, official reports of GCSE results, rather than relying on self-reported qualification
data. Although the use of self-reported data allowed me to investigate my research questions
across the United Kingdom (NPD data is only available for England), there were several
challenges with using self-reported data (see Chapter 5). Due to the sensitive nature of NPD
data, it has to be accessed via an Institutional PC via a secure lab online and is not
downloaded onto the PC. Due to the lockdowns in 2020, I was unable to attend the university
to access this data, and although alternative arrangements were put in place by the UKDS to
allow access to this data from home through remote access to an institutional computer,
institutional access was still required to enable this. Delays in receiving NPD data made this
plan no longer feasible given the time constraints to complete my PhD. However, future work
conducting the same analyses presented in Chapter 5 using NPD data instead of self-reported
qualification data, would be a valuable opportunity and would establish the extent to which
our findings were a result of using self-reported outcome data. NPD data would also enable
the consideration of the role of prior attainment, such as achievement in Key Stage 2 tests at
the end of primary school, as a possible pathway for the relations observed in Chapter 5.

This thesis focuses exclusively on cohort studies from the United Kingdom, which are
nationally representative of the population at the time they began, meaning they include a
disproportionate number of individuals of a White ethnicity and a largely English-speaking
background (as migrants from relevant generations are not included over time). Differences
in cultural practices can lead to differences in the extent to which individual differences in
language ability are recognized as deficits, which tends to be culturally defined (Norbury &
Sparks, 2013). Interventions aimed at improving language ability, for example practices in
speech and language therapy provision, can conflict with some cultural norms, such as those
which focus on contingent talk (Norbury & Sparks, 2013). Further, since language and
dialect use is culturally defined, it is important to understand the dialects of different
communities in the relevant contexts (Sperry et al., 2019a). Future work should investigate
the role of language ability in predicting these adolescent outcomes cross-culturally and
cross-nationally to see if the same conclusions hold. This would have important implications
for the value of intervening to improve early language skills, and any such interventions will
need to be culturally appropriate. Ethnographic research of language and dialect use in

context of different cultural groups will likely be beneficial for this purpose.
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6.5.Reflections

The analyses presented in this thesis consist of secondary data analysis of two
national UK birth cohort studies. Undertaking these analyses presented a steep but enjoyable
learning curve at the beginning of my PhD, including learning the programming language R,
and handling and cleaning multiple large, complex datasets. The research process I have
engaged in has also involved open science at every stage, through pre-registration, open code,
and freely available data from the UK Data Service. Throughout the duration of my PhD,
several challenges associated with secondary data analysis arose, which are discussed in this
section.

One reflection that is worth making concerns the measures administered to cohort
members. All cohort members are given the same questionnaires, and questions may be
interpreted differently by different cohort members, based for example on their SEC
background or ability. It is thought that most standardised tests of language ability, for
example, are developed and normed on middle class samples, and are therefore less suited to
lower SEC populations. However, the British Ability Scales utilised in the MCS2001 utilised
a representative norming sample in terms of eligibility for free school meals, parent education
and ethnicity (Connelly, 2013). Self-reported mental health measures rely on self-awareness
and the ability to recall recent feelings and experiences (Wigelsworth et al., 2010). It may be
reasonable to assume that individuals with poor language ability may interpret items on these
measures differently, for example related to how they are feeling when completing the survey
if they have difficulties engaging in decontextualised talk. However, evidence indicates that
individual items of self-report measures function similarly across different groups, including
those with special educational needs or from disadvantaged backgrounds (Deighton et al.,
2013; Patalay et al., 2014), and children and adolescents with DLD are capable reporters of
their own experiences (Gough Kenyon et al., 2021; Owen et al., 2004; Palikara et al., 2009).
Cohort studies consist of many measures and questions about different aspects of an
individual’s life and therefore provide a valuable opportunity to investigate the impact of
early life experiences on later outcomes, and possible pathways that may exist for these
relations. We did not consider pathways between vocabulary and adolescent internalising
mental health, or vocabulary and educational attainment, as such questions were beyond the
scope of this thesis, which sought to investigate the existence of a relation between
vocabulary and these outcomes. Whilst it would be interesting to explore mediators of any

relation, the essential first question is, for example, whether a relation between language and
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internalising symptoms does indeed hold beyond populations with clinically significant
language delay. This question must first be addressed before any mediation analyses could be
conducted.

In cohort studies, measures are administered without a specific purpose in mind and
can be used by multiple disciplines to investigate different research questions. Measures
employed by cohort studies vary, both between cohorts and within cohorts, such as the
measures of vocabulary and mental health administered to cohort members, and analyses are
restricted to what has been collected in a given cohort. For example, Chapter 4 looked at the
impact of different indicators of SEC on vocabulary throughout childhood and into
adolescence. An initial analysis plan was to assess the rate of change in vocabulary ability
within individuals, by conducting multi-level modelling with vocabulary score at each time
point nested within the individual. However, given the different vocabulary measures used at
each age (see Chapter 2 for details) and the fact that we did not have a vocabulary measure
available for all childhood age points (at age 7, data was collected regarding reading, but not
vocabulary, ability), we decided that the available data did not adequately allow us to address
inequalities in the rate of change in vocabulary development for individual cohort members.
The developmental appropriateness of such vocabulary tests is a likely reason for why
different measures were used at each age. I focussed this research question on whether or not
one’s position in the language distribution changes at each age, and how much of this is a
function of SEC; because I standardised my vocabulary outcome measures, my coefficients
were directly comparable, allowing me to assess relative vocabulary skill at each
developmental time point of interest.

Another reflection regarding the availability of data within cohort studies concerns the
use of public examination grades as the outcome variable in Chapter 5. We used self-reported
grades (see Chapter 5 for a discussion of the challenges this presented), operationalised as
two different outcome variables: a binary variable of whether or not cohort members
achieved an important government benchmark, and overall performance regardless of pass or
fail. However, recent work from the Education Endowment Foundation evaluating the use of
GCSE grades as the outcome variable in intervention studies, instead of the raw marks which
underlie these grades, suggests that using grades, which are a summary of multiple marks,
result in a loss of power when evaluating the efficacy of education interventions (Smith et al.,
2021), necessitating larger samples to detect an intervention effect. Although we did not
evaluate interventions, this finding could indicate our results are an underestimation of the

true effect of language on educational attainment. Further, GCSE grades are awarded based
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on grade boundaries, which differ from subject to subject, and year to year, based on the
overall national performance in the public examinations (Pearson Qualifications, 2022). This
means that in any given subject, fewer marks may equate to a higher grade in that subject,
and the same marks may equate to a lower grade in another subject. If marks on different
examinations were available in conjunction with grades, a deeper understanding of the
relation between vocabulary and educational attainment could be gained. However, we only
had the overall grades available to us. Finally, Chapter 5 almost exclusively focuses on
academic attainment. Although alternatives to GCSEs or N5s were considered (Science
BTECs), we did not look at the relation between vocabulary and more vocational routes and
qualifications, which may be more valued or pursued more by those of a lower SEC.
However, the level of data available on vocational qualifications available in the self-reported
MCS2001 qualifications data was not detailed enough to allow us to include them in our
analyses.

In the empirical chapters of this thesis (Chapters 3 to 5), we considered one cohort
member per family. Chapters 3 and 4 used the 7" edition of the third MCS2001 sweep, which
is when the measure of age 5 vocabulary was collected (this variable was used for sample
selection in Chapters 3 and 5) (Centre for Longitudinal Studies, 2017). The previous edition
of the MCS2001 data included cohort members who were singletons, twins and triplets
available under End User License (the standard agreement to access data from the UK data
service). However, in 2020, the latest edition of MCS2001 data was released (Centre for
Longitudinal Studies., 2021). In addition to converting all existing MCS2001 data to long
format, triplets were no longer available under End User License, meaning they were
removed from the data. The latest edition of the data was used in Chapter 5, meaning the
number of age 5 vocabulary responses available under End User License was smaller than
what was available in the previous 2 chapters. However, there are only 10 sets of triplets in
the MCS2001, meaning the vocabulary responses was only reduced by 10 cohort members.
A major challenge that presented itself throughout the course of my PhD concerned cross-
cohort comparisons. As noted above, different cohorts measure things in different ways, and
the meaning of some measures may change over time, such as SEC as discussed in Chapter 4.
This meant that available data had to be harmonised so that valid comparisons between the
BCS1970 and MCS2001 could be made. Data harmonisation is the process of making data
from different sources (such as different cohorts) more similar to improve comparability
between cohorts (O’Neill et al., 2020). The harmonisation of SEC indicators in the BCS1970

and MCS2001 is discussed in Chapter 4, which involved creating similar parent education
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and occupational status variables in both cohorts. In both cases, a new scale was created for
each cohort, that was made up of similar responses, to create a comparable variable.
However, it must be noted that despite extensive efforts to harmonise my variables, historical
changes regarding occupational status and parent education (see Chapter 4) make it difficult
to definitively compare results across the two cohorts, and such differences should be kept in
mind when interpreting the results of this thesis. Extensive data harmonisation also occurred
in Chapter 5, since different public examinations are taken in England, Scotland, Wales, and
Northern Ireland (see Chapter 5 for a discussion). A lot of thought went into how best to
conceptualise attainment at the end of secondary school given these differences. The decision
to use a binary variable of whether or not cohort members achieved >grade 4/C on English,
Mathematics and Science subjects meant that we could calculate these for GCSEs and NS5s
separately, and then combine these into one variable. Similarly, average grades across these
subjects were calculated for GCSEs and NS5s separately and standardised before multiple
imputation, meaning they were standardised to the relevant populations. This was important,
as the range of grades for GCSEs was 1 (lowest) — 9 (highest), whereas for N5s, the highest
grade was a grade A (5), with possible grades being A, B, C, D, or no award. Given the
extensive and complicated harmonisation process that took place for the outcome variable in
Chapter 5, the decision was made to drop the cross-cohort element of this chapter, which
would have required further harmonisation procedures. On this matter, it is also worth noting
that educational attainment data in the BCS1970 is in the form of a retrospective question
asked when cohort members were aged 26, about which qualifications, if any, they had
achieved, either at school or since leaving school.

The final reflection that I will make is a positive one, which considers the contribution
of the work in this thesis to open science, which refers to making knowledge transparent and
replicable, and increases the integrity of results, as people are deterred from p-hacking
(running different analyses until a significant finding emerges) and hypothesising after the
results are known (Allen & Mehler, 2019). There is concern in the literature that many
published findings are difficult to replicate (Ioannidis, 2018; Igbal et al., 2016), and published
literature is likely to have suffered from publication bias, whereby a certain pattern of results
is more likely to be published than others: for example, statistically significant findings are
more likely to be published than null results (Jerrim & De Vries, 2017). Further, results that a
contrary to expectations are unlikely to be published, and can lead to researchers selectively
reporting results, or research not being accepted by peer review. An example of this occurred

in this thesis concerning the findings of Chapter 3. There is a general belief that language is
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important for internalising mental health, supported by research on populations with DLD
suggesting such a link. However, as discussed in Chapter 3, the majority of these studies used
measures of parent-reported symptoms. A recent meta-analysis on the relation concluded
there was a negative relation between language ability and internalising mental health
(Hentges et al., 2021), however, a closer look at the studies included in this meta-analysis
revealed that measures of parent report were utilised, or correlations between language and
mental health were evident when different research questions were investigated. Our finding
that good early vocabulary skill predicted poorer internalising mental health in adolescence
received resistance from peer reviewers and audiences at academic conferences, because it
was against expectations, and indeed was opposite to our hypotheses. A previous study with
MCS2001 data found a similar positive relation between childhood cognitive ability and
adolescent internalising symptoms (Patalay & Fitzsimons, 2018). However, it is surprising
that a greater amount of similar findings with the MCS2001 do not exist, given the extensive
use of both the cognitive and mental health measures used in research with this cohort. This
presents the possibility that previous research has engaged in the selective reporting of
results.

All analyses contained within this thesis were pre-registered with clear statistical
analysis plans. Such open science practises can increase confidence in our findings. The
confidence in the findings presented in this thesis is further increased, due to the rigorous
sensitivity analyses carried out for each chapter (Jerrim & De Vries, 2017), investigating
different ways of dealing with missing data (complete case analyses) and different ways of
conceptualising key variables (for example, a binary measure of language and a binary
outcome of mental health in Chapter 3, given the counter-intuitive findings). Furthermore,
making the finished papers available as pre-prints at the time of journal submission meant
that our findings were in the published domain, protecting against publication bias. Finally,
making all programming code used in data cleaning and analyses further enhances
transparency in the research process, and enables reproducibility of findings. All code used in
this thesis has been made openly available, either on the Open Science Framework, or on
GitHub, and all data used is openly available on the UK Data Service. Making the entire
research process of this thesis transparent and reproducible demonstrates a commitment to

open science, and is a major strength of this thesis.

6.6.Conclusion
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The overall aim of this thesis was to examine the extent to which differences in early
vocabulary are associated with SEC and predict positive or negative outcomes in
adolescence, to provide insight into whether intervening to support early vocabulary
development is likely to benefit children in terms of their educational outcomes and
wellbeing. Taking advantage of two large, nationally representative British birth cohorts, we
addressed several important gaps in the literature, and each chapter makes important
contributions.

In Chapter 3, although findings were surprising and counterintuitive, we found that in
a contemporary cohort, better age 5 vocabulary predicted poorer self-reported adolescent
internalising mental health, although effect sizes were small. I found important reporter
effects, emphasising the value of self-reported measures and the need to listen to individuals
when they report on their mental health. The findings of Chapter 3 also led to the discovery
that much of the research on the relation between language and mental health to date focuses
on parent-reported measures of mental health, calling attention to the need for more work
with self-reported outcomes, in order to advance the field.

In Chapter 4, I found substantial individual differences in child and adolescent
language were explained by several SEC indicators each making their own unique
contribution, most notably parent education, income and occupational status. Inequalities
persist from ages 3 to 14 years, with SEC indicators explaining most variance in vocabulary
scores at 5 years and an accelerated increase in vocabulary at the higher ends of the socio-
economic scale at 14 years. These inequalities appear to be stable over historical time, despite
increases in policies aimed at reducing them. Findings of this chapter highlighted the need to
focus on the widening of inequalities as children enter compulsory education and as they
prepare to leave it, and the importance of sustained support.

In Chapter 5, I found early vocabulary to predict unique variance in educational
attainment at the end of secondary school, above and beyond SEC and caregiver vocabulary
factors: although socioeconomic inequalities already exist in early vocabulary, vocabulary
skill has a long-lasting effect beyond these initial inequalities. These findings were apparent
in all four countries of the UK, despite differences in education systems. I also found SEC to
moderate the relation between age 5 vocabulary and later educational outcomes, such that
regardless of early vocabulary ability, SEC differentials in attainment at the end of secondary
school are apparent.

Taken together, the key findings of this thesis show that, whilst early language

interventions are well placed to improve educational attainment, where associations between
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early language and adolescent mental health exist, they are negligible, making it unlikely that
interventions aimed at improving language ability will have the desired effects when
considering mental health in adolescence. Furthermore, early language interventions will
only likely improve educational attainment to a certain extent, as moderation analyses in
Chapter 5 suggested that once vocabulary skill moves away from the bottom of the
distribution, family SEC clearly plays an important role in educational achievement.
Therefore, interventions to reduce socioeconomic inequalities, such as reduced poverty,
caregiver lifelong learning, and efforts to make sure that interventions reach those who will
benefit most, are also necessary, otherwise there is the risk that early interventions may
unintentionally widen inequalities. Given that inequalities in vocabulary are persistent
throughout childhood and into adolescence (Chapter 4), those from lower SEC backgrounds
will likely benefit from continuous support throughout school, both in terms of their
vocabulary ability and subsequently their educational attainment.

Good language ability, as measured by standardised tests, is important for educational
attainment but not internalising mental health. It could be that the system is inherently
flawed, and benefits those who speak a dialect characteristic of the middle class, placing
them at an unrivalled advantage in their education and labour market chances. The same
dialect that allows those from a higher SEC background to prosper in education is likely not
necessary for good mental health, hence we do not see the same pattern of results when
predicting adolescent internalising symptoms. Although early childhood language
interventions are well placed to improve educational outcomes and thus social mobility to an
extent, educational attainment is not the whole story of a positive adolescence, and is not
valued equally by all. In order to improve wider functioning in adolescence, we also need to

directly target internalising mental health and structural inequalities.
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