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Abstract

Early literacy and language development plays a vital role in later school success. Home
literacy environment has long been recognised as a strong predictor of such development,
which is in turn influenced by a child’s family background. We aimed to replicate some of
these well-established relationships in a sample of 612 children in Wales, with secondary data
obtained from a UK national longitudinal survey, the Millennium Cohort Study. Specifically,
we examined the developmental relationships between family background around childbirth
(family income, maternal education, maternal literacy/numeracy skills), home literacy
environment at age 3 (home tutoring, home literacy practices), precursor English literacy and
language skills at age 5 (vocabulary, phonological awareness, print concept), and later
English literacy and language outcomes at age 7 (decoding, speaking/listening, reading,
writing), controlling for child sex, season of birth, and household single-parent status. Results
from a longitudinal structural equation model showed that the effects of family background
on literacy and language development were partially mediated by variations in home literacy
practices, but not home tutoring; meanwhile, effects of home literacy practices (but not home
tutoring) on later outcomes at age 7 were fully mediated by the precursor skills at age 5.
Additionally, direct pathways were revealed between family income to early vocabulary at
age 5, between maternal education to English writing at age 7, and between maternal
literacy/numeracy skills and English reading at age 7. The results suggest that home tutoring
may be insufficient to close the attainment gaps from early disparities, and the effects of

family background are more salient than previously thought.
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Chapter 1: Introduction

1.1 Background

Children’s literacy and language skills in the early school years build a foundation for
later literacy and language development as well as academic achievement (Duncan et al.,
2007; Hamilton et al., 2016). At school entry, children bring a diverse range of skills at
different levels to formal reading instruction, including oral language, phonological
awareness, and print concept (Sénéchal et al., 2001). Prior to school entry, however, these
early skills are largely shaped by the home literacy environment (HLE) children experience
(Foster et al., 2005; Frijters et al., 2000; Sénéchal & LeFevre, 2002), which in turn is
associated with a child’s family background, such as mother’s educational level (Bornstein et
al., 2003; Ermisch & Francesconi, 2001). Indeed, the developmental relationships among
family background, HLE, and children’s literacy and language development have been
researched extensively (e.g., Hamilton et al., 2016; Hood et al., 2008; Inoue et al., 2008).

This study aims to replicate some of these relationships, especially by referring to the
theoretical model developed in Hamilton et al.’s (2016) study in the UK (details in Section
2.5). We focus on a child sample in Wales, using data from a UK national longitudinal
survey, the Millennium Cohort Study (MCS). Specifically, we examine whether family
background around childbirth (family income, maternal education, mother’s self-reported
literacy/numeracy skills) and HLE at age 3 (home tutoring, home literacy practices) predict
Welsh children’s English literacy and language skills measured at ages 5 (vocabulary,
phonological awareness, print concept) and 7 (decoding, speaking/listening, reading, writing).

We also link the precursor skills at age 5 to later literacy and language outcomes at age 7.

The child population in Wales is relatively under-researched in terms of the predictors
of English literacy development. Wales is identified as a stable bilingual community, as
children are exposed to English and Welsh from an early age, although English is relatively
dominant (Gathercole & Thomas, 2009). This unique language profile of Wales motivates
this study, to reveal whether Welsh children’s English literacy and language development is
comparable to that of English monolinguals. Our findings may inform the design of family
training programmes to promote Welsh children’s English competencies, which may bring
longer-term benefits if these children wish to pursue higher education or employment beyond
the Welsh-speaking contexts (Gathercole & Thomas, 2009).



Apart from this unique sample, we focus on a broader range of HLE measures than
most previous studies. The home literacy model proposed by Sénéchal and LeFevre (2002)
has been influential in this field, which classifies HLE into formal and informal interactions.
However, the interactions specified by this model are limited to those related to reading and
writing only, namely, formal HLE was operationalised as literacy instruction, and informal
HLE as storybook exposure (e.g., Hamilton et al., 2016; Sénéchal & LeFevre, 2002). We
argue that HLE should be conceptualised to encompass more attributes of the home that can
potentially facilitate literacy and language development (Nag et al., 2019), such as watching
television and teaching number counting (Purpura & Napoli, 2015; Van Steensel, 2006).
Therefore, we use different terms to represent the HLE measured in our study, with home
tutoring representing formal HLE, and home literacy practices representing informal HLE
(see Section 2.3.2).

1.2 The Construct of Emergent Literacy

In early literacy development research, a key question concerns what constitutes the
construct of emergent literacy. Indeed, there have been some theoretical frameworks
classifying emergent-literacy behaviours. For example, Mason and Stewart (1990) proposed
four components of emergent literacy, consisting of concepts and functions of literacy (e.g.,
children’s knowledge on the use of newspapers), writing and composing (e.g., word, sentence
writing), knowledge about letters and words (e.g., word recognition skills, phonological
awareness), and comprehension and word understanding (e.g., children’s ability to define
words and understand narrative). Whitehurst and Lonigan (1998), however, classified
emergent literacy into two broader components that were presumed to be independent of each
other — inside-out and outside-in skills. The inside-out component represents children’s
understanding of how the print translates into sounds, including letter-name and letter-sound
knowledge, punctuation, and sentence grammar knowledge, as well as meta-linguistic skills
like phonological awareness. Conversely, the outside-in component refers to children’s
understanding of the narrative, conceptual, and semantic context of a piece of writing,
including skills like vocabulary, narrative construction, print concept, and reading

comprehension (Whitehurst & Lonigan, 1998).

Sénéchal et al. (2001) argued that emergent-literacy behaviours identified in the two
theoretical frameworks above can be re-classified into literacy skills (i.e., conceptual

knowledge about literacy, procedural knowledge about reading and writing), oral language
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skills (e.g., vocabulary, narrative construction) and meta-linguistic skills (i.e., awareness of
language structure, such as phonological awareness). Regarding Mason and Stewart’s (1990)
framework, the first and second components can tap the conceptual and procedural
knowledge about literacy respectively; the third component may be aligned with meta-
linguistic skills; and the fourth component appears identifiable to oral language skills.
Similarly, in Whitehurst and Lonigan’s (1998) framework, the inside-out component includes
conceptual knowledge about literacy (e.g., letter knowledge, grammar), and meta-linguistic
skills, whereas the outside-in component encompasses both conceptual (e.g., print concept)
and procedural (e.g., reading comprehension) knowledge about literacy and oral language
skills (e.g., vocabulary). In this study, we follow Sénéchal et al.’s (2001) framework of oral

language, literacy, and meta-linguistic skills.

1.3 The Current Study

This study will replicate and extend Hamilton et al.’s (2016) model, and investigate
the developmental relationships between family background, HLE, and English literacy and
language development among a sample of children in Wales. This will be achieved via a
secondary data analysis on the MCS, a longitudinal survey following the development of
originally over 19,000 children (Hansen, 2014). Its longitudinal nature allows the
developmental relationships to be investigated (MacCallum & Austin, 2000). Meanwhile, the
MCS contains data on socioeconomic status, parent reports on childcare, cohort members’
performance on cognitive assessments and teacher reports on children’s abilities, covering the

range of variables needed for this study.

Additionally, some latent constructs will be created to capture several variables of
interest. Latent constructs are commonly used to represent abstract constructs that are thought
to exist but cannot be observed directly (Bollen & Lennox, 1991). An example of this is
general intelligence (e.g., McGrew, 2009; Panizzon et al., 2014), where people’s intelligence
can only be observed via their performance on various cognitive tasks. Also, the performance
on any task is conceptualised to be affected by an underlying common factor, the general
intelligence (Bollen & Lennox, 1991). In this study, mother’s self-reported literacy/numeracy
skills around childbirth, and the two components of HLE, home tutoring and home literacy
practices at age 3, will be treated as latent variables, while other variables will be analysed as
observed variables. Consequently, the statistical technique of structural equation modelling

will be adopted to answer the three research questions listed below, as it can estimate the
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relationships among observed and latent variables (Hoyle, 1995; MacCallum & Austin,
2000).

1.4 Research Questions

1. How does family background around childbirth relate to HLE at age 3, to early
English literacy and language skills at age 5, and to later English literacy and

language outcomes at age 7 for children in Wales?

2. How does HLE at age 3 predict the precursor skills at age 5 and later literacy and

language outcomes at age 7?

3. How do early literacy and language skills at age 5 predict later literacy and language

outcomes at age 7?

1.5 Structure of Paper

This paper consists of five chapters. The introduction chapter describes the aims of
this study, providing background information on key constructs, sample, analytic approach,
and research questions. The literature review chapter examines the existing literature related
to family background, HLE, and children’s early literacy and language development, by
introducing each construct and their relationships. The chapter also explains what the current
study wants to replicate and add to the literature. The theoretical model adopted from
Hamilton et al.’s (2016) study, research hypotheses, and the hypothesised model are
presented. The methodological chapter outlines characteristics of the MCS database, the
analytic sample, and ethical considerations. The measurements involved in the analysis are
presented, followed by an overview of the data analysis procedure, including the statistical
techniques considered. The results chapter presents the findings of the statistical analyses,
specifically, the measurement model, structural model, and mediation analyses. Finally, the
discussion chapter interprets the statistical findings and analyses how they fit in with the
research questions and preceding literature. The dissertation concludes with a discussion on

strengths, limitations, and possible implications.
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Chapter 2: Literature Review

This chapter will review previous literature about family background, home literacy
environment (HLE) and children’s early literacy and language development. Firstly, three
constructs of literacy will be discussed, before reviewing the concurrent and longitudinal
relationships among the literacy skills. Secondly, a broader range of distal family background
and proximal HLE variables compared to what was commonly used in previous research will
be proposed. Thirdly, studies on the relationships between family background, HLE, and
children’s early literacy and language development will be examined. The theoretical model
adopted from Hamilton et al. (2016) will be presented, followed by an overview of the

research hypotheses and the hypothesised model.

2.1 Early Literacy and Language Development

The acquisition of literacy has been conceptualised as a developmental continuum
starting from the early years of life (Teale & Sulzby, 1986; Whitehurst & Lonigan, 1998). A
variety of preschool literacy skills developed by children can lay the foundation for later
reading and writing, and thus school achievement (e.g., Hood et al., 2008; Sénéchal et al.,
2001; Storch & Whitehurst, 2002).

2.1.1 Literacy, Language, and Meta-linguistic Skills as Three Separate Constructs

According to Mason and Stewart (1990) and Whitehurst and Lonigan (1998),
emergent literacy is a unitary construct with several components. However, Sénéchal et al.
(2001) argued that emergent literacy should be treated as three constructs (i.e., literacy, oral

language, meta-linguistic skills) that are highly interrelated but distinct from each other.

There has been strong evidence differentiating literacy and language as they seem to
follow different developmental pathways (Goswami, 2001; Jordan et al., 2000). From an
evolutionary perspective, the development of language precedes that of literacy (Geary,
1995). Specifically, language develops naturally as infants interact with the environment,
while the acquisition of literacy is ‘biologically secondary’ (Geary, 1995, p. 24) and usually
requires specific instruction. Furthermore, empirical research has demonstrated that all
children acquire oral language skills to some extent prior to formal schooling, whereas
literacy skills tend not to be acquired in preschool (Jordan et al., 2000). Thus, there is
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seemingly a sequential order in language and literacy development, meaning that it may be

more sensible to treat them as separate constructs.

Additionally, previous literature supports the distinction between literacy, language,
and meta-linguistic skills, by statistically assessing whether they formed a single construct.
For instance, Whitehurst et al.’s (1994) principal component analysis revealed that measures
of oral language, writing (a procedural literacy skill), and meta-linguistic skills loaded on
different factors. Similarly, Lonigan et al. (2000) conducted confirmatory factor analyses,
showing that models with print concept (a conceptual literacy skill), oral language, and
phonological awareness (a meta-linguistic skill) as separate constructs yielded better model
fit than models with a single emergent-literacy construct. Therefore, statistical analyses

support the notion that emergent literacy is not a unitary construct.

In practice, many researchers have analysed the three constructs separately. To
exemplify, Lee and Al Otaiba’s (2015) made a priori decisions to analyse literacy (e.g.,
alphabet knowledge), language (e.g., word spelling), and meta-linguistic (e.g., phonological
awareness) skills separately in their study on socio-economic and gender differences in early
literacy. Moreover, some researchers have investigated the effectiveness of literacy
interventions based on a priori decisions to separate print concept, vocabulary, and
phonological awareness (e.g., Chaney, 1994; Lefebvre et al., 2011; Shamir et al., 2012).
Hence, the separation of literacy, oral language, and meta-linguistic skills has been repeatedly
adopted in empirical practices.

Accordingly, this dissertation followed previous practices and treated literacy, oral
language, and meta-linguistic skills as separate constructs when examining early literacy.
This is because the three constructs have been suggested to have different developmental
pathways (e.g., Jordan et al., 2000), to load on distinct factors in statistical analyses (e.qg.,
Whitehurst et al., 1994), and to be assessed separately in previous empirical studies (e.g., Lee
& Al Otaiba, 2015). Particularly, we examined early literacy in terms of vocabulary,
phonological awareness, and print concept. As a meta-linguistic skill, phonological
awareness is defined as the implicit and explicit sensitivity to the sound units of language,
such as words, syllables, morphemes, and phonemes, and the ability to manipulate these units
(Anthony & Francis, 2005; Gillon, 2004). Print concept as a conceptual literacy skill refers to

a child’s knowledge of the forms, conventions, and functions of print, such as understanding
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the directionality of print, and that print conveys meaning (Adams, 1990; Justice & Ezell,
2001; Weiss & Hagen, 1988).

2.1.2 Concurrent Relationships among Literacy and Language Skills

Previous research has yielded robust findings on the concurrent correlations among
oral language (e.g., vocabulary), literacy (e.g., print concept), and meta-linguistic skills (e.g.,
phonological awareness). From as early as age 3, these skills have been shown to have strong
correlations (e.g., Bowey, 1994; Burgess & Lonigan, 1998; Dickinson et al., 2003; Dickinson
& Snow, 1987; Lonigan et al., 1998; Storch & Whitehurst, 2002; Townsend & Konold,
2010), which also occur during kindergarten and early primary school (e.g., Duff et al., 2015;
Lonigan et al., 2008; Storch & Whitehurst, 2002; Tabors et al., 2001; Wagner et al., 1993;
Wagner et al., 1997; Wise et al., 2010). Furthermore, longitudinal studies have demonstrated
that these concurrent correlations tend to sustain overtime, from preschool to primary school
(e.g., Chaney, 1992, 1994, 1998; Hecht et al., 2000). Particularly, the lexical restructuring
hypothesis explains the concurrent relationship between vocabulary and phonological
awareness, by positing that phonological awareness increases as the size of vocabulary
grows, to avoid potential confusion by lexical items with similar sounding (Goswami, 2001;
Metsala, 1999). A large size of vocabulary is also likely to facilitate the development of print
concept (Dickinson & Snow, 1987; Ramsook et al., 2020).

Crucially, the concurrent correlations between vocabulary, phonological awareness,
and print concept are present across languages. The studies mentioned above were all based
on children speaking English, an alphabetic language (Holm & Dodd, 1996), from countries
including the US (e.g., Burgess & Lonigan, 1998; Dickinson et al., 2003; Wise et al., 2010),
the UK (e.g., Duff et al., 2015; Hamilton et al., 2016), Canada (e.g., Sénéchal et al., 2001),
and Australia (e.g., Bowey, 1994). In fact, these correlations have also been revealed among
other monolinguals and even bilingual children. McBride-Chang et al. (2005) investigated the
concurrent relationships between phonological awareness and vocabulary among second
graders from Beijing, Hong Kong, Korea, and the US. Their findings highlighted that
phonological awareness and vocabulary were closely correlated in English and some non-
alphabetic languages; namely, Mandarin Chinese, Cantonese and Korean. Furthermore, these
correlations are generalisable to monolinguals speaking other alphabetic languages, such as
Dutch (Janssen et al., 2017) and French (Chung et al., 2021), bilinguals speaking two
alphabetic languages, such as Spanish-English (Uchikoshi, 2019), French-English (Chung et
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al., 2021), and Turkish-Dutch (Janssen et al., 2017), as well as those speaking one alphabetic
language and one non-alphabetic language, such as Mandarin-English (Bialystok et al., 2003)
and Cantonese-English (Uchikoshi, 2019). Overall, the concurrent correlations between early
literacy and language skills, especially between vocabulary, phonological awareness, and

print concept, seem strong cross-linguistically and -culturally.

2.1.3 Developmental Relationships among Literacy and Language Skills

Apart from the concurrent relationships, the roles of early literacy and language skills
as developmental precursors to later literacy and language outcomes have been demonstrated
by longitudinal studies (e.g., Hood et al., 2008; Storch & Whitehurst, 2002).

Later reading ability as a procedural literacy skill has long been associated with
vocabulary, phonological awareness, and print concept (Pullen & Justice, 2003). The simple
view of reading posits two components of reading, decoding and comprehension (Hoover &
Gough, 1990). Decoding is the ability to transform printed letter strings into phonological
units (Perfetti, 1985), which implies the role of phonological awareness as a prerequisite.
Indeed, considerable evidence has shown that phonological awareness is key to the
acquisition of decoding skills (Ehri et al., 2001; Rack et al., 1992; Torgesen et al., 1999).
Reading comprehension refers to children’s understanding of the print, at lexical, syntactic,
semantic, and pragmatic levels (Aarnoutse et al., 2001; Hoover & Gough, 1990), which can
be predicted by literacy and language skills like vocabulary and grammar (Muter et al.,
2004). Reading ability overall is influenced by precursor skills, according to longitudinal
studies. For instance, Storch and Whitehurst (2002) followed 626 children from preschool to
later primary school and revealed that oral language and code-related skills (e.g., print
concept, phonological awareness) played a critical role in children’s reading ability
throughout early primary school. Likewise, Sénéchal and LeFevre (2002) found that oral
language and phonological awareness at school entry directly predicted children’s reading at
the end of Grade 3.

Given that literacy is multidimensional (Sénéchal et al., 2001), we intended to include
more outcome measures other than reading. For example, writing is also considered essential
for academic success (Graham & Harris, 2005). Considering the bidirectional relationships
between reading and writing (Berninger et al., 2002), predictors of reading ability are

expected to be associated with writing ability. However, research on predictors of primary
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school writing is scarce and existing findings appear inconclusive. While the roles of
vocabulary, letter and word reading at school entry in predicting writing during later primary
school have been reinforced (e.g., Dunsmuir & Blatchford, 2004; Kim et al., 2015), the
predictive role of phonological awareness has been supported in some (e.g., Silva & Martins,
2003) but not others (e.g., Hooper et al., 2010). Besides, print concept has been recognised as
a building block of writing in kindergarten (Ritchey, 2008), yet little is known about its
longitudinal relationship with writing ability in primary school.

Further, children’s abilities to speak and listen are oral language skills that are central
to their communication in school (Backlund, 1985). It is widely recognised that speaking,
listening, reading, and writing skills are stably and closely related during primary school
(Berninger & Abbott, 2010). However, speaking and listening skills have only been
examined in a few developmental studies as outcome measures. Kendeou et al. (2009)
investigated cross-sectional cohorts and found that preschool skills (e.g., vocabulary,
phonological awareness) predicted children’s oral expression and listening abilities in
kindergarten, which in turn predicted oral expression and listening abilities in early primary
school. The fundamental role of vocabulary in the development of speaking and listening
skills has also been reported by some (e.g., Florit et al., 2009; Muter et al., 2004), yet the
roles of phonological awareness and print concept are relatively under-researched.
Accordingly, we aimed to replicate some of the developmental relationships among literacy
and language skills, and potentially reveal more longitudinal relationships using more

outcome measures.

2.2 Family Background Predicting Early Literacy and Language Development

Given the importance of literacy and language development in school readiness and
achievement, it is therefore vital to investigate the contributing factors of these skills to guide
educational practices (Burchinal et al., 2002). At school entry, children bring prior
experiences from home that are crucial determinants of literacy and language development
during primary school (Storch & Whitehurst, 2001). Therefore, a considerable amount of
research has explored the effect of family background on early literacy and language
development (e.g., Hamilton et al., 2016; Pace et al., 2017; Suizzo & Stapleton, 2007).
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2.2.1 Dimensions of Family Background

Family background encompasses a series of interrelated factors such as family
composition (e.g., single parenthood), ethnicity, genes, and socioeconomic status (SES)
(Ladd et al., 1999; Scarr & Weinberg, 1978), among which SES is a multidimensional
construct including parental occupation, education, and family income (Ermisch &
Francesconi, 2001; Suizzo & Stapleton, 2007). Research suggests that children from low-SES
families tend to underperform on language assessments compared to their higher-SES
counterparts (Hoff, 2013). According to Hart and Risley’s (1995) influential research,
children in poverty would have heard approximately 30 million fewer words than their
affluent peers by age 4, meaning that SES disadvantages can impede the quantity of language
inputs. Moreover, recent research demonstrates that SES-related differences in early language
environments also manifest in the quality of input and interactions, other than quantity
(Cartmill et al., 2013; Goldin-Meadow et al., 2014). These early disparities in language
environments potentially create gaps in literacy and language outcomes that remain stable or
broaden overtime (Farkas & Beron, 2004; Fernald et al., 2013; Walker et al., 1994), leaving
children from low-SES backgrounds at risk of school under-attainment and longer-term
adversity (Shonkoff et al., 2012). Collectively, the impact of SES as a factor of family

background on literacy and language development is well documented.

However, one may question whether all SES indices predict literacy and language
development equally well. Indeed, maternal education has been identified as the most
powerful mechanism underlying SES, in predicting children’s literacy and language skills
(Bornstein et al., 2003). This has been supported by studies in high-, middle-, and low-
income countries (Bornstein et al., 2003; Jeong et al., 2017). Several reasons may account for
the centrality of maternal education. First, it is more stable overtime, than parental occupation
and family income which can easily fluctuate (Huston et al., 1994). Second, a higher
educational level brings increased knowledge and cognitive skills (e.g., problem-solving,
literacy and language) to facilitate high-quality parenting (Suizzo & Stapleton, 2007). Third,
education may promote a mother’s self-efficacy in parenting, which reflects their belief in the
effectiveness of their parenting and potentially facilitates the establishment of better language
environments (Dauber & Epstein, 1993; Machida et al., 2002).

Therefore, this study employed measures of maternal education and family income

around childbirth to capture the relationships between SES and early literacy and language
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development, considering the significance of maternal education (Bornstein et al., 2003), and

the seemingly detrimental effect of living in poverty (Hart & Risley, 1995).

2.2.2 Maternal Literacy and Numeracy Skills

Nonetheless, we argue that SES is not the only factor of family background
contributing to children’s literacy and language development. Crucially, twin studies indicate
that children’s literacy and language skills are also influenced by genetic factors, with a
substantial heritability of approximately 70% (Christopher et al., 2015; de Zeeuw et al.,
2015). Therefore, the longitudinal relationships between family background and children’s
literacy and language skills may well be explained by the genes passed on from parents to
offspring (Christopher et al., 2015).

Indeed, recent studies have demonstrated that parental skills can extensively predict
children’s skills. Puglisi et al. (2017) showed that maternal language and phonological skills
can independently predict children’s oral language and procedural literacy skills (e.g.,
reading). Similarly, van Bergen et al. (2017) found that both paternal and maternal procedural
literacy, especially decoding skills can independently explain a large variance in children’s
decoding skills. Further, in both studies, other variables (e.g., storybook exposure) became
non-significant predictors of children’s literacy and language skills after parental skills were
included in analysis (Puglisi et al., 2017; van Bergen et al., 2017), emphasising the unique
role of parental literacy and language skills.

Correspondingly, the present study included measures on maternal skills around
childbirth to provide a more comprehensive view of predictors of children’s literacy and
language, together with maternal education and family income. However, as a secondary
analysis of the Millennium Cohort Study (MCS), our selection of variables was subject to
data availability. The original team had to finish collecting data associated with the cohort
members from multiple informants within strict timeframes, so performance data of
children’s parents concurrently in each sweep could not be collected (Hansen, 2014). Hence,
instead of performance scores, we extracted mothers’ self-reported difficulty in performing
some daily activities to reflect their literacy and numeracy skills. The numeracy skills were
also included because numbers are pronounced with verbal codes and are intertwined with
literacy and language skills (Gal, 2002; Purpura & Napoli, 2015). Although little research has

been conducted using parental self-reported skills to predict children’s skills, we
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hypothesised they would function similarly as assessment scores in other studies (e.g., Puglisi
etal., 2017).

2.3 HLE Predicting Early Literacy and Language Development

Home literacy environment (HLE) is thought to be more proximal to children’s
literacy and language development than family background factors such as SES, although
they are highly associated (Hamilton et al., 2016; Inoue et al., 2018). In fact, many studies
have reported that the effect of family background, at least SES on early literacy and
language skills is mediated by HLE (e.g., Aram et al., 2013; Forget-Dubois et al., 2009;

Foster et al., 2005). Namely, HLE can predict children’s literacy and language development
over and above family SES. For example, Christian et al. (1998) highlighted that regardless
of mother’s educational level, kindergarten children who experienced a fertile HLE
outperformed their peers with low HLE across oral language and literacy tasks. This stressed
the importance of considering the role of HLE in this dissertation.

2.3.1 The Construct of HLE

HLE is a multidimensional construct, which usually refers to attributes of the home
that are related to children’s literacy and language learning (Burgess et al., 2002; Hamilton et
al., 2016; Nag et al., 2019). One of the prominent theoretical frameworks on HLE is the home
literacy model proposed by Sénéchal and LeFevre (2002). This model suggests that HLE can
be classified into formal and informal interactions, which work independently to facilitate
literacy and language development. Formal interactions are code-focused where parents
engage children in the print by directly providing instructions, such as teaching children how
to read alphabets. Informal interactions are meaning-focused where children are incidentally
exposed to print through activities such as parent-child shared storybook reading (Liu et al.,
2018; Senéchal & LeFevre, 2002). In Sénechal and LeFevre’s (2002) original study, they
measured informal interactions through storybook exposure, as indicated by parents’
performance on two checklists: titles and authors of children’s storybooks; whereas the
formal interactions were measured via parent-reported frequencies of teaching their child to

read and to print words.

Sénéchal and LeFevre’s (2002) home literacy model and similar measurements have
been employed by many studies examining whether HLE predicts literacy and language.

Although this model was developed with a Canadian middle- and upper middle-class sample,
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later studies have confirmed its generalisability to other countries, such as Australia (e.g.,
Hood et al., 2008), China (e.g., Liu et al., 2018), and the UK (e.g., Puglisi et al., 2017), to
low- and middle-SES contexts (e.g., Hood et al., 2008), as well as to children at family-risk
of dyslexia (e.g., Hamilton et al., 2016). Hence, the home literacy model appears valid across

various contexts and populations.

2.3.2 Extending Beyond the Home Literacy Model

However, we argue that there are more attributes of home that should be measured in
the operationalisation of HLE. Indeed, Sénéchal and LeFevre (2002) initially collected
parent-report data on more aspects of HLE, including the frequencies of shared reading,
library visits, and the child initiating shared reading, and the number of children’s books at
home, which were eventually excluded from analysis as they were not predictive of child
outcomes. Nonetheless, Hood et al. (2008) found that in their sample, some of these variables
added to the prediction of literacy and language skills. This was also consistent with Frijters
et al.’s (2000) findings and the idea that multiple measurement items may account for more
variance in children’s literacy and language outcomes. Therefore, we also intended to include
more HLE measures (e.g., the frequencies of shared reading and library visit) and test their

predictive power in our sample.

Moreover, the operationalisation of HLE in previous studies was limited to parent-
child interactions involving conventional literacy skills, namely, reading and writing (Hood et
al., 2008; Sénéchal & LeFevre, 2002). However, since HLE is defined as home attributes
related to literacy and language learning (Burgess et al., 2002; Nag et al., 2019), interactions
in other domains may also benefit such development. For instance, several studies have
emphasised the supportive roles of art- (e.g., Heath & Wolf, 2005), music- (e.g., Paquette &
Rieg, 2008) and numeracy-related (e.g., Purpura & Napoli, 2015) activities in literacy and
language development. Consequently, like Nag et al. (2019), we adopted a broader scope in
conceptualising HLE, by examining more attributes of home at age 3 that can potentially

foster literacy and language development.

Regarding formal interactions, apart from teaching on reading and writing, parental
instruction in other domains may also facilitate literacy and language development, such as
instruction on numbers and songs. The reciprocal relationships between numeracy and

literacy/language domains are well established. For example, Duncan et al.’s (2007) analysis
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on multiple US and UK datasets indicated that early numeracy skills at school entry
accounted for more variance in later literacy outcomes, compared to early literacy skills.
Meanwhile, Purpura and Napoli’s (2015) study on a US sample revealed that vocabulary can
predict early numeracy skills (e.g., counting), which in turn predicted later print concept.
Hence, numeracy instruction from parents may additionally facilitate literacy and language
skills, alongside their numeracy skills (Dulay et al., 2019). Similarly, music, rhythm and
rhyme can enhance children’s literacy and language abilities, which seems applicable to both
first language (Hill-Clarke & Robinson, 2004) and second language learning (e.g., Gan &
Chong, 1998; Paquette & Rieg, 2008). Particularly, children’s skills such as phonological
awareness, listening comprehension and articulation tend to be heightened during musical
interactions with parents (O'Herron & Siebenaler, 2007). Lamb and Gregory (1993) reported
that children who were good at discriminating pitch also had high phonological awareness
and reading skills, aligned with findings from musical intervention studies (e.g., Gromko,
2005). Altogether, there is evidence for the association of numeracy and music instruction
with early literacy and language development. Correspondingly, this study used the term
‘home tutoring’ (e.g., Nag et al., 2019, p. 91) instead of literacy instruction (e.g., Hamilton et
al., 2016), to capture a diverse range of parental instruction relevant for children’s literacy

and language learning.

Furthermore, we used ‘home literacy practices’ to reflect more aspects of informal
HLE, other than storybook exposure (e.g., Sénéchal & LeFevre, 2002). This term was altered
from Nag et al.’s (2019, p. 91) term ‘adult literacy practices’, referring to parents’ resources,
values, and attitudes towards literacy education. These aspects of HLE can influence parents’
choices of parent-child leisure-time activities and how to dispense resources (Burgess, 2005).
For example, a parent who values literacy and language learning may invest more on
children’s enrichment resources, spend more time reading to the child or increase the
frequency of library visit to expand the home collection of children’s books (Burgess et al.,
2002). Similarly, rather than leaving the child to watch alone, they may engage in parent-
child interactions during television viewing (Liebeskind et al., 2013), which has been found
beneficial for literacy and language development (Reiser et al., 1984). Instead of using ‘adult
literacy practices’ (Nag et al., 2019, p. 91), which may imply that it is mainly the parents who
are performing these activities, we wanted to emphasise the participation of both parents and

children, by using the term ‘home literacy practices’.



22

2.3.3 Relationships between Family Background and HLE

As mentioned previously, HLE is likely to mediate the relationships between family
background, at least SES and children’s literacy and language skills (e.g., Aram et al., 2013;

Forget-Dubois et al., 2009), which also suggests an association between family background

and HLE. Indeed, how family income, maternal education, and skills each are linked with
home tutoring and literacy practices has not been discussed. Despite the trend that families
with more-educated mothers are likely to have higher income, the relationship between
family income and maternal education is not monotonic. Even in low-income families,
mothers with some educational qualifications may provide an adequate HLE for their
children (Hartas, 2011). Therefore, it is crucial to distinguish between these two variables

when investigating how SES and HLE are linked.

Findings regarding the associations between the two SES indices and home literacy
practices appear to be consistent across countries. Generally, families with higher income and
more-educated mothers are more likely to provide home literacy practices, through activities
such as shared storybook reading, as well as more access to literacy resources such as
children’s books. This has been revealed by analyses on national longitudinal surveys in the
US (e.g., Carneiro et al., 2013) and the UK (e.g., Hartas, 2011), and on smaller samples from
some other high-income countries (Canada: Sénéechal, 2006; Netherlands: Van Steensel,
2006; Europe: Hemmerechts et al., 2017). Furthermore, studies on low- and middle-income
countries have yielded similar findings. Kalia and Reese (2009) reported that in a sample of
Indian children, maternal education and household income were positively associated with
book-reading practices at home. Farver et al.’s (2006) research on a sample of Spanish-
English bilingual children from low-income Latino families in the US also confirmed this
trend. Overall, family income and maternal education are predictive of home literacy

practices, especially book reading.

Contrarily, fewer studies have been conducted on home tutoring and the picture on the
relationships between SES and home tutoring is more complex. Sénéchal (2006) followed a
Canadian sample and showed that parental education was positively related with home
tutoring on alphabets, reading, and writing during kindergarten. However, Hamilton et al.
(2016) found family SES, indexed by parental education and occupation, not predictive of
home tutoring on the same areas in a UK sample. Similarly, studies in developing countries,

such as China (e.g., Liu et al., 2018) and India (e.g., Kalia & Reese, 2009), suggested non-
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significant associations between family SES, indexed by parental education and family
income, and home tutoring on reading and writing. Moreover, Hartas’s (2011) analysis on the
MCS dataset indicated that maternal education and family income can predict home tutoring
on songs/poems/rhymes but not that on alphabets. Accordingly, most studies suggest that
parents from diverse SES backgrounds tend to offer home tutoring equally frequently

(Hartas, 2011), except for some inconsistent findings (e.g., Sénéchal, 2006).

Further, little is known about how mother’s literacy and numeracy skills in daily
activities are associated with HLE. Previous studies drew conclusions based on performance
data, which the current study could not achieve as a secondary data analysis. For example,
van Bergen et al. (2017) assessed parents’ and children’s reading fluency, as well as HLE
(parents’ reading frequency, home subscriptions to magazines/newspapers, number of books
at home), reporting significant correlations between maternal reading fluency all three HLE
variables. However, van Bergen et al.’s (2017) operationalisation of HLE was distinct from
ours, as they did not measure parent-child interactions. Correspondingly, Puglisi et al.’s
(2017) research may be more relevant for our study, as they measured home tutoring (on
letters, reading, writing) and home literacy practices (e.g., number of children’s storybooks at
home, frequency of shared reading, parental familiarity with the title and authors of
children’s books). Meanwhile, maternal language and phonology were formally tested using
cognitive assessments. They found maternal language predictive of home literacy practices
but not home tutoring, whereas maternal phonology was not predictive of HLE overall.
Collectively, there is some evidence that mother’s literacy and language skills can predict
some attributes of home literacy practices (Puglisi et al., 2017; Sénéchal et al., 2001), which
may apply to relationships between daily literacy/numeracy skills and informal HLE.
Nevertheless, the scarcity of studies involving maternal self-reported skills warrants further

research.

2.4 Predicting Literacy and Language Skills with HLE and Family Background

Having discussed the concurrent and longitudinal relationships among early literacy
and language skills, and the relationships between family background and HLE, it is now
vital to review how family background and HLE predict children’s skills. Globally, HLE
tends to be significantly and longitudinally associated with children’s reading abilities.
Analyses based on the Progress in International Reading and Literacy Study (PIRLS) dataset,
such as Arya et al.’s (2014) on 52 countries and Park’s (2008) on 25 countries, have



24

demonstrated that home literacy practices (e.g., read books, sing songs, play with alphabet
toys) are predictive of children’s reading abilities, even after controlling for family SES.
However, they also highlighted the possible heterogeneity in this relationship across
countries, due to different levels of economic development. Therefore, a review of this series

of relationships within individual countries is needed.

Several lines of research have investigated whether home literacy practices can
predict children’s oral language, literacy, and meta-linguistic skills longitudinally, producing
mixed results. Generally, the role of home literacy practices in predicting oral language skills
(e.g., vocabulary, listening comprehension) has been supported across countries and several
language systems (Australia: Hood et al., 2018; Canada: Sénéchal & LeFevre, 2002; China:
Liu et al., 2018; Israel: Korat et al., 2013; Netherlands: Van Steensel, 2006; UK: Hamilton et
al., 2016). In terms of literacy skills, some studies (e.g., Hamilton et al., 2016; Korat et al.,
2013; Van Steensel, 2006) found home literacy practices predictive, but not others (e.g.,
Hood et al., 2008; Liu et al., 2018; Sénéchal & LeFevre, 2002). This may be due to the
difference in measurements of literacy skills. For example, Sénéchal and LeFevre (2002)
developed a composite score of children’s results from print concept, alphabet knowledge,
decoding and invented spelling tests, whereas Hamilton et al.’s (2016) composite literacy
score was based on reading and word recognition tests. Meanwhile, there are also differences
in the measurement of home literacy practices, as some only focused on storybook exposure
(e.g., Hamilton et al., 2016; Sénéchal & LeFevre, 2002), whilst others examined more aspects
such as library visit (Hood et al., 2018; Van Steensel, 2006), educational television viewing
(Van Steensel, 2006), and educational games at home (Korat et al., 2013). Possibly because
of these measurement differences, findings on the association between home literacy
practices and phonological awareness are also inconsistent, with some significant (e.g., Korat
et al., 2013; Van Steensel, 2006) and some non-significant results (e.g., Hamilton et al., 2016;
Hood et al., 2008; Liu et al., 2018; Sénéchal & LeFevre, 2002). Collectively, home literacy
practices are usually predictive of children’s oral language skills, but its role in literacy and

meta-linguistic skills is inconclusive.

Unlike home literacy practices, the picture on the role of home tutoring is relatively
less complex. Specifically, the home literacy model posits that home tutoring can predict
code-related literacy skills, such as print concept, decoding, alphabet knowledge, letter
knowledge, and word knowledge (Martini & Sénéchal, 2012; Sénéchal & LeFevre, 2002),
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which has been supported by research across countries, including Australia (Hood et al.,
2008), Canada (Inoue et al., 2018; Stephenson et al., 2008), and the UK (Hamilton et al.,
2016). Meanwhile, home tutoring is not predictive of oral language skills as they are not
code-related (Martini & Sénéchal, 2012), and no study in this synthesis of relevant literature
has revealed a significant association between these two constructs. However, these studies
yielded different findings considering the relationship between home tutoring and
phonological awareness, as some found home tutoring predictive (e.g., Hamilton et al., 2016;
Inoue et al., 2018; Liu et al., 2018), but not others (e.g., Hood et al., 2008; Sénéchal &
LeFevre, 2002; Stephenson et al., 2008). Accordingly, home tutoring appears predictive of
early literacy skills but not oral language, whereas its association with phonological

awareness is uncertain.

Additionally, several mediated relationships should be noted when analysing these
developmental relationships. HLE has been reported to mediate the relationship between

family SES and children’s literacy and language skills (e.g., Aram et al., 2013; Forget-

Dubois et al., 2009; Foster et al., 2005). Moreover, previous research has indicated that HLE
can indirectly predict children’s later literacy and language outcomes via the mediation of
precursor skills (e.g., De Jong & Leseman, 2001; Hamilton et al., 2016; Inoue et al., 2018).
Hence, apart from the direct relationships, we aimed to replicate some of these indirect
relationships, by linking family background around childbirth with both early and later

literacy and language skills, and by linking HLE variables with later outcomes.

2.5 Theoretical Model

Hamilton et al.’s (2016) model (Figure 1) was adopted to guide most predictions
tested in this study. This is because we intended to examine similar direct and indirect
developmental relationships presented in their model. Like Hamilton et al. (2016), the current
study included four sets of variables, family background, HLE, early skills, and later
outcomes, following children from preschool to early primary school. Although the family
background variables in our study were assessed around childbirth, in contrast to theirs at age
4, we expected the effects of these variables to be stable, especially maternal education and

literacy/numeracy skills (e.g., Inoue et al., 2018).
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Figure 1

Longitudinal Path Model Predicting Word-level Literacy and Reading Comprehension

Note. Sample was children with no family-risk of dyslexia. SES = socioeconomic status.
Dashed lines represent nonsignificant pathways. Adapted from “The Home Literacy
Environment as a Predictor of the Early Literacy Development of Children at Family-Risk of
Dyslexia,” by L. G. Hamilton, M. E. Hayiou-Thomas, C. Hulme, and M. J. Snowling, 2016,
Scientific Studies of Reading, 20(5), p. 412
(https://doi.org/10.1080/10888438.2016.1213266). Copyright 2016 by the Taylor & Francis
Group.

2.5.1 Methodological Advantages of Hamilton et al.’s Model

Apart from similar research interests, the methodological advantages of Hamilton et
al.’s study (2016) also facilitated the decision to replicate their model. A major advantage
was related to their use of an advanced statistical technique — path model, a type of structural
equation modelling (SEM). Earlier studies on this topic relied heavily on regression analyses
(e.g., Hartas, 2011; Hood et al., 2008; Sénechal & LeFevre, 2002; Van Steensel, 2006).
Compared to regression models which estimate the relationship between predictors and only

one outcome variable at a time, SEM allows multiple related equations to be calculated
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simultaneously (Hoyle, 1995; Quinn & Wagner, 2018). Meanwhile, SEM explicitly specifies
the measurement errors that seem inevitable in social sciences, providing a more realistic
view of the measures than regression which tends to assume that measurement occurs without

error (Kline, 2015, p. 13). Accordingly, SEM was also employed in this study.

2.5.2 Going Beyond Hamilton et al.’s Model

We intended to extend Hamilton et al.’s (2016) model in several ways. First, we
attempted to replicate some of their predictions in a national population from Wales, with
data obtained from the MCS, whereas Hamilton et al. (2016) focused on comparing the
literacy development between children at family-risk of dyslexia and those with no known
risk, with a relatively small sample size. Second, we considered both the environmental (i.e.,
maternal education, family income) and genetic (i.e., maternal literacy/numeracy skills)
components of family background and linked them individually with HLE, instead of jointly,
as they may have different relationships with home tutoring and home literacy practices
(Hartas, 2011; Puglisi et al., 2017). Third, we used different terms for formal and informal
HLE, and included more measures in both categories other than those related to reading and
writing. Specifically, formal HLE was termed ‘home tutoring,” including parental instruction
on alphabets, numbers/counting, and songs/poems/rhymes. Informal HLE was named ‘home
literacy practices,” including the frequencies of parent-child book reading, library visit,
watching television/videos, and painting/drawing (after Nag et al., 2019). Finally, we
employed a mixture of child performance data and teacher-report ratings as measures of
children’s literacy and language skills, subject to data availability. Particularly, we obtained
teacher ratings on children’s phonological awareness and print concept at age 5, and their
English speaking/listening, reading, and writing at age 7.

2.6 The Present Study

We examined the developmental relationships between family background around
childbirth, HLE at age 3, early, and later literacy and language skills from ages 5 to 7. Using
the Wales subsample from the MCS, we aimed to address three main questions listed in
Section 1.4.

The hypothesised model is shown in Figure 2. In the Wales sample, we expected
family background to be related to HLE, and to literacy and language skills at ages 5 and 7
via full mediations. Specifically, we expected family income and maternal education to
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predict home literacy practices, but not home tutoring (Hartas, 2011; Puglisi et al., 2017).
Maternal skills were also linked with both aspects of HLE, but no specific predictions were
made about these relationships, due to the lack of previous research involving maternal self-
reported literacy/numeracy skills. Moreover, we expected home tutoring to predict
phonological awareness and print concept (Hamilton et al., 2016; Inoue et al., 2018), while
home literacy practices to predict all three early skills (Hartas, 2011; Korat et al., 2013; Van
Steensel, 2006). HLE would also predict later outcomes at age 7 via the full mediation of
precursor skills (De Jong & Leseman, 2001; Inoue et al., 2018). Furthermore, we expected
each precursor skill at age 5 to predict each literacy and language outcome at age 7.
Concurrent correlations among literacy and language skills were also predicted (Berninger &
Abbott, 2010; Kim et al., 2015).

Figure 2

Hypothesised Structural Equation Model Predicting Literacy and Language Skills at Age 7

Note. Single-headed arrows represent pathways between variables. Double-headed arrows
represent correlations between variables. To simplify presentation, direct pathways in

hypothesised mediated relationships are not shown.
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Chapter 3: Methodology

This chapter will outline and justify the methodology incorporated in this study. First,
the database from which the data was drawn will be introduced, followed by an explanation
of the analytic sample and an evaluation of the secondary data analysis approach. Next,
ethical considerations will be examined. This chapter will then discuss the measures
examined in this study. Finally, the data analysis process will be explicated, including the

statistical model and the method to handle missing data.

3.1 Database

The data for this study was drawn from the Millennium Cohort Study (MCS), a
national longitudinal birth cohort study in the UK funded by the Economic and Social
Research Council (ESRC). It was designed to capture the development and family
circumstances of around 19,000 children born at the beginning the new century, across
England, Scotland, Wales, and Northern Ireland. The MCS measures the cohort members’
physical, socio-emotional, cognitive, and behavioural development via age-appropriate
assessments. Reports on their daily life, behaviour and experiences are also gathered from the
children themselves, resident parents, sometimes teachers and older siblings. Additionally,
data on the children’s living context is collected, including their families’ socio-economic

status, parenting, childcare, and relationships (Hansen, 2014).

3.2 The Sample
3.2.1 Sample Design

The MCS sample was drawn from a population of children born between 1 September
2000 and 31 August 2001 for England and Wales, and between 24 November 2000 and 11
January 2002 for Scotland and Northern Ireland, who were alive and living in the UK at 9
months of age, whose families were eligible to receive Child Benefit at that time (Plewis,
20074, p. 7). Eligible children were identified via the Child Benefit register, a benefit with
virtually universal coverage except those ineligible due to recent or temporary immigrant
status (Connelly & Platt, 2014).

To ensure representativeness overtime, the sample was designed as a
disproportionately stratified cluster sample. Specifically, the sample was clustered

geographically using electoral wards as a sampling frame, which are small areas used to
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organise local government elections in the UK (Plewis, 2007b). Meanwhile, the sample was
stratified to allow for over-representation of families with high levels of poverty based on the
Child Poverty Index, and those from areas with relatively high ethnic minority concentration
(Hansen, 2014). In England, the population was stratified into three strata — advantaged,
disadvantaged, and ethnic minority. Whereas in Wales, Scotland and Northern Ireland, there
were only two strata, advantaged and disadvantaged, considering the low percentages of

ethnic minority groups (approximately 1% of the population) (Plewis, 2007a, p. 9).

3.2.2 Recruitment

The target sample was randomly selected from each stratum of each country and
contacted by the Department for Work and Pensions for recruitment (Plewis, 2007a, p. 20).
The first sweep achieved a sample of 18,818 cohort members, including some twins and
triplets, from 18,552 families clustered in 398 electoral wards (Hansen, 2014). For the
subsequent sweeps, the participating families at the previous sweep would be contacted again
for participation, if they remained living in the UK at the time of sampling (Plewis, 2007a, p.
7). To date, there have been seven surveys, following the cohort members and their families
from years 2001-2002 at the age of 9 months, to the later sweeps at the ages of 3, 5, 7, 11, 14,
and 17 years. The most recent sweep during years 2018-2019 when the cohort members
reached the age of 17, achieved a sample of 10,757 cohort members from 10,625 families
(Fitzsimons et al., 2020).

3.2.3 The Analytic Sample

The analytic sample was selected according to our research focus. First, only
singleton cohort members and one child from each twin and triplet births were included, to
avoid duplicate family- and parent-level data. Second, only families living in Wales
throughout sweeps 1 to 4 were included, considering the research focus on Welsh children.
Finally, cohort members with high levels of missingness on literacy and language variables at
sweeps 3 and 4 were omitted. Consequently, the analytic sample contains 612 cohort

members resident in Wales from sweep 1 to 4 (315 males, 297 females).

The parent-report measures were completed by primary caregiver as the main
respondent, with some parallel information collected from a partner respondent. At sweep 1,
the main respondent was the biological mother in all cases. In 610 cases (99.7% of the

analytic sample), the partner respondent was the biological father; and in two cases (0.3%),
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the stepfather or partner of the biological mother. This profile changed by sweep 2 (Appendix

A), due to some changes in family composition.

3.3 Secondary Data Analysis

This study utilised the existing MCS database to answer new research questions and
was therefore a secondary data analysis — an analysis of data initially collected and analysed
for another primary purpose (Dale et al., 2008; Kielcolt & Nathan, 1986).

A major advantage of this approach is its cost-effectiveness in terms of time, finance,
and personnel (Dale et al., 1988; Hyman, 1972). Indeed, large-scale data with such high
quality and breadth of variables as the MCS would not have been collected within the
timeframe of this dissertation. Moreover, quantitative secondary datasets tend to have used
validated measurements and recruited large samples that are designed to be representative of
the target population (Dale et al., 2008; Smith et al., 2011). A representative sample is
advantageous as it facilitates the generalisation of research findings to wider populations
(Dale et al., 2008). Additionally, secondary data analysis enables triangulation with data from
other sources (Smith, 2008). Here, it allows us to compare results from a longitudinal
national survey with those from Hamilton et al.’s (2016) smaller-scale longitudinal study on a

predetermined child population.

Despite the advantages, the absence of the secondary analyst during the original data
collection procedure is viewed as a methodological issue, as they may not fully understand
how the data were constructed (Dale et al., 2008; Johnston, 2017). This may lead to
misinterpretation of data and constructs, which is problematic (Kielcolt & Nathan, 1986).
Therefore, we familiarised with the data via other means such as technical reports,
codebooks, and manuals, and attempted to recognise the strengths and limitations of the
dataset prior to analysis (Dale et al., 1988; Kielcolt & Nathan, 1986).

Another relevant concern is whether the data can answer the novel research questions
proposed by the secondary analyst (Dale et al., 2008; Johnston, 2017). The data was collected
for another primary purpose and may lack the information that the secondary analyst would
like to collect (Boslaugh, 2007; Dale et al., 2008). We, however, believe that the MCS can
adequately address our research questions, although some measures may not be optimal

subject to data availability, which will be further explicated in the Discussion chapter.
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3.4 Ethics

The MCS team received ethical approval from ethical committees before each sweep
of surveying (see Hansen, 2014 for full details). Written informed consent was obtained from
all adult respondents (e.g., parents) and from a parent or guardian for the participation of a

cohort member under age 16 (Hansen, 2014).

The MCS data can be obtained from the UK Data Archive at the University of Essex.
After user and project registration with the UK Data Archive, access to the MCS data was
approved, and the datasets from sweeps 1-4 were downloaded onto an encrypted personal
computer in anonymised SPSS format. As the downloaded data were publicly available and
fully anonymised with no personally identifying information, no further ethical approval was

sought for the current study (Dale et al., 2008).

3.5 Measures and Procedure

The measures involved in this study included: (a) family background at sweep 1
(when the cohort members were 9 months old), (b) the home literacy environment (HLE) at
sweep 2 (3 years), (c) early literacy and language skills at sweep 3 (5 years), and (d) later
literacy and language outcomes at sweep 4 (7 years). Family background and HLE measures
were based on parental interviews, whereas the literacy and language measures were obtained

from a combination of child cognitive assessments and teacher reports.

3.5.1 Family Background (Age 9 Months)

Maternal Education. The highest educational qualification attained by the mother by
sweep 1 was measured on a six-point scale, equivalent to the National Vocational
Quialification (NVQ) scale: 0 = no formal qualifications, 1 = General Certificate of Secondary
Education (GCSE, exams taken at the end of compulsory education at age 16 in the UK)
grades D-G, 2 = GCSE grades A*-C, 3 = A levels (exams taken at the end of secondary
education around age 18 in the UK), 4 = diplomas in higher education, 5 = higher degree or
first degree qualifications (National Council for VVocational Qualifications, 1995).

Family Income. Family income data were adjusted for the number of people in
household using the equivalised income scale created by the Organisation for Economic Co-
operation and Development (OECD), to generate a dichotomous indicator for relative poverty

(0 = below 60% median, 1 = above 60% median). Families with disposable and market
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income below 60% of the national median income are considered as living in relative poverty
(Piacentini, 2014).

Mother’s Literacy/numeracy Skills. Three aspects of mother’s literacy/numeracy
skills were self-reported: abilities to read aloud a children’s storybook, to read and fill out
forms, and to calculate change during shopping. Specifically, the mothers were asked in
interviews whether they can usually perform each task easily or with difficulty, with three
possible answers: ‘Yes, easily’, ‘Yes, with difficulty’, and ‘No’, meaning the task was not
usually performed. The ‘Yes, with difficulty’ and ‘No’ responses were subsequently
combined to form dichotomous variables on mother’s literacy/numeracy skills as ‘1 = high’

or ‘0 = low’, which were used in the analysis instead.

3.5.2 Home Learning Environment (Age 3 Years)

Home Tutoring. Three attributes were assessed: teaching on alphabets,
numbers/counting, and songs/poems/rhymes. At sweep 2, the interview items asked the main
respondents to report whether and how often anyone in the household helped the cohort
members to learn each of the three aspects. The frequency of home tutoring on each aspect
was estimated on an 8-point scale: 0 = not at all, 1 = occasionally or less than once a week, 2
= 1-2 days per week, 3 = 3 times a week, 4 = 4 times a week, 5 = 5 times a week, 6 = 6 times

a week, and 7 = 7 times a week.

Home Literacy Practices. This was measured by four items from the parent
interviews — frequencies of the child being read to, visiting libraries, watching

television/videos, painting/drawing.

Being Read to. The frequency of the cohort member being read to was measured by
asking the main and partner respondent to estimate how often they themselves and anyone
else read to the child at home on a 6-point scale: 1 = not at all, 2 = less often, 3 = once or
twice a month, 4 = once or twice a week, 5 = several times a week, 6 = every day. The
highest score among the ratings for the main respondent, partner respondent and anyone else
at home was extracted for each family and used as a composite score of ‘being read to’ in

analysis.

Library Visit. The main respondent was asked ‘Does anyone at home ever take the

child to the library?’ and ‘How often does someone at home take the child to the library?”’.
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The answers ‘No’ to the first question were treated as ‘not at all’ to the second question.
Therefore, the frequency of library visit was measured on a 5-point scale: 0 = notatall, 1 =

on special occasions, 2 = once a month, 3 = once a fortnight, 4 = once a week.

Watching Television/videos. The frequency of the cohort member’s television/videos
watching was obtained from the main respondent interview, via their responses to ‘Typically,
how many hours a day does the child watch television or videos?’. Rating was given on a 4-
point scale: 1 = not at all, 2 = up to one hour, 3 = more than 1 hour, less than 3 hours, 4 =

more than 3 hours.

Painting/drawing. The main respondents were also asked ‘Does the child ever paint
or draw at home?’ and ‘How often does the child paint or draw at home?’. If the answer ‘No’
was given to the first question, the answer to the second question would be marked as ‘not at
all’. Overall, the frequency of the child painting/drawing at home was rated on an 8-point
scale: 0 = not at all, 1 = occasionally or less than once a week, 2 = 1-2 days per week, 3=3

times a week, 4 = 4 times a week, 5 =5 times a week, 6 = 6 times a week, 7 = 7 times a week.

3.5.3 Early Literacy and Language Skills (Age 5 Years)

Vocabulary. Vocabulary at age 5 was assessed using a subtest from the British
Ability Scale IT (BAS 1II), the BAS Naming Vocabulary (Elliott, Smith, & McCulloch, 1996).
In this assessment, the cohort member was shown one page from a booklet of 36 coloured
pictures of objects at a time (e.g., ear, hourglass), and asked to name the object verbally in
English. The raw score (i.e., the number of correct responses) of each child was transformed
into a standardised score which had been adjusted for item difficulty and age. The
standardised scores ranged from 20 to 80, with a mean of 50 and a standard deviation of 10
(Connelly, 2013; Elliott et al., 1996).

Phonological Awareness. Estimation on cohort member’s phonological awareness
was derived from one subscale of teacher’s questionnaire in Wales, which replicated the
Foundation Stage Profile (FSP) recording students’ achievement reported by teachers in
England (Johnson, 2008; Qualifications and Curriculum Authority, 2000). Within teacher-
report on ‘Communication, Language and Literacy (CLL)’, the subscale ‘Linking Sounds and
Letters (LSL)’ was identified as an index for phonological awareness. The LSL scale
consisted of nine items, each of them representing an attribute of phonological awareness,

with an example item being ‘(The child) shows an awareness of rhyme and alliteration’.
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Teachers were asked whether the child attained the attributes by assigning ‘0 =No’ or ‘1 =
Yes’ to each item. A raw LSL score was calculated for each cohort member by summing
teacher’s ratings for nine items, ranging from 0 to 9 (Gray & Simmonds, 2009; Johnson,
2008).

Print concept. In teacher’s questionnaire, the subscale ‘Reading’ from the CLL scale
provided information on cohort member’s print concept. Again, nine items were included in
this subscale (e.g., ‘(the child) knows that in English, Irish or Welsh, print is read from left to
right and top to bottom”), and the teachers were asked to choose from ‘0 =No’ and ‘1 = Yes’
for each item. Raw reading scores ranged from 0 to 9 (Gray & Simmonds, 2009; Johnson,
2008).

3.5.4 Later Literacy and Language Outcomes (Age 7 Years)

Cognitive Assessment. Children’s ability to decode printed English words was
assessed using the BAS Word Reading subtest (Elliott et al., 1996), where the cohort
members were asked to read aloud a series of words presented on a card. This test consisted
of 90 words in total, organised into nine blocks of ten words each, in an order of increasing
difficulty (Hansen, 2014, p. 65). The raw scores (i.e., number of words read correctly) ranged
from 0 to 90 and were adjusted for item difficulty and age to generate the standardised scores,
which allowed comparisons with other assessment scores. Standardised scores ranged from
55 to 145, with a mean of 100 and a standard deviation of 15 (Connelly, 2013; Elliott et al.,
1996), and were included in the analysis as ‘English decoding’.

Teacher-report. Teachers filled out questionnaires to rate the cohort member’s
English speaking/listening, reading, and writing abilities respectively, in relation to all
children around age 7. The three abilities were rated on an identical 5-point scale: 1 = well
below average, 2 = below average, 3 = average, 4 = above average, 5 = well above average;

and were included in the analysis separately.

3.5.5 Validity of Teacher Report

Unlike most previous studies using children’s cognitive assessment outcomes as
variables (e.g., Hamilton et al., 2016; Hood et al., 2008; Sénéchal & LeFevre, 2002), this
study used a combination of assessment performance and teacher-report variables subject to

data availability. A key question is then whether teacher judgement is a valid representation
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of children’s abilities. In fact, several studies have demonstrated that teacher ratings tend to
strongly or moderately correlate with children’s performance in terms of early literacy skills
and academic attainment (e.g., Begeny & Buchanan, 2010; Beswick et al., 2005; Cabell et al.,
2009; Meisels et al., 2001). Furthermore, Snowling et al. (2011) examined the validity of FSP
in measuring children’s current and future literacy and language skills and reported that
teachers can provide accurate judgements about children’s abilities when appropriately
trained. Although teachers in Wales did not undertake training to fill out the FSP-equivalent
teacher questionnaire in the MCS (Johnson, 2008), there may still be some degrees of validity

in their judgements about children’s literacy and language skills.

3.6 Data Analysis

The statistical analyses were conducted using SPSS 27 and Mplus 8.6 software. In the
following subsections, more information about structural equation modelling (SEM), how it
was applied to answering our research questions, goodness-of-fit indices, and the missingness

and distribution of data will be provided.

3.6.1 Structural Equation Modelling (SEM)

SEM is a multivariate statistical technique used for representing and estimating
models of linear relationships among observed (manifest) and unobserved (latent) variables
(Hoyle, 1995; MacCallum & Austin, 2000). Latent variables correspond to hypothetical
constructs presumed to represent a continuum that cannot be directly observed (Kline, 2015,
p. 12). Each latent variable is generally represented by multiple observed variables that serve
as indicators of this construct, and the latent construct can also be referred to as a factor
(MacCallum & Austin, 2000). For example, the frequencies of parental instruction on three
aspects (i.e., alphabets, numbers/counting, songs/poems/rhymes) may serve as three
indicators for home tutoring as a latent construct. As mentioned, SEM is advantageous as it
calculates multiple relationships simultaneously and explicitly specifies measurement errors

that appear inevitable in social research (Hoyle, 1995; Kline, 2015, p. 13).

3.6.2 Hypothesised Model

A longitudinal structural equation model (Figure 3) was proposed for this dissertation.
Instead of repeated measures, this study adopted different variables measured at successive
sweeps of the MCS (sweeps 1-4) and attempted to specify a model to estimate the effects of

variables at early sweeps on variables at later sweeps. The sequence and timing of
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measurements at different sweeps of the MCS allow for the developmental relationships to be
tested (MacCallum & Austin, 2000), as preschool family background and HLE preceded
children’s literacy and language development during school years, and the early skills at age

5 were precursors to the later outcomes at age 7.

Figure 3

Hypothesised Longitudinal Structural Equation Model Predicting Literacy and Language

Outcomes at Age 7

Age 9 months Age3 Age 5 Age 7
/ English I
atems Vocabulary decoding
education i
Home 3
A tutoring English
Famil speaking/
i 4 3 listening
income ]
| Phonological 3
7| awareness
A
Home English
literacy reading
Mother’s practices 1
literacy/ \
numeracy [ Print '
skills concept f———— 4 English
writing

Note. The latent constructs are in ovals and the observed variables are in rectangles.

This model was proposed as involving a combination of observed and latent
constructs, where only mother’s literacy/numeracy skills, home tutoring and home literacy
practices were specified as latent constructs. The factorial validity of these latent constructs
was examined using confirmatory factor analysis prior to conducting SEM (see Section 4.2).
A confirmatory instead of exploratory factor analysis was conducted because there have been
theoretical frameworks developed to classify HLE (e.g., Nag et al., 2019; Sénéchal &
LeFevre, 2002), and performance on daily tasks can be viewed as having a common
underlying factor (McGrew, 2009; Panizzon et al., 2014). Family background was
operationalised as three separate constructs instead of one latent construct, because they were

hypothesised to be associated with variables measured at later sweeps in different ways.
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To ensure the representativeness of our results, the data were weighted to account for
oversampling in sample design, non-response during sample recruitment at sweep 1, and
attrition at later sweeps. This was implemented in Mplus by using the ‘TYPE = COMPLEX’
option of the ‘ANALYSIS’ command, together with the ‘STRATIFICATION’ and
‘“WEIGHT’ options of the ‘VARIABLE’ command. The dichotomous variable of strata in
Wales (0 = Wales-disadvantage, 1 = Wales-advantage) was used in the ‘STRATIFICATION’
command. The overall weight for single country analysis calculated by the MCS team was
used in the “‘WEIGHT’ command, which had accounted for unequal selection probabilities of
wards and adjusted for non-response (Hansen, 2014). Consequently, our analysis was likely
to produce unbiased estimations for population parameters in the Wales context (Korn &
Graubard, 1995).

3.6.3 Covariates

In our model, three covariates were controlled for to rule out their confounding
influences on the dependent variables (Little, 2013, p. 16), as they were not the focus of our

research questions.

Cohort members’ sex and season of birth were controlled for, as males tend to
underperform on language assessments compared to their female counterparts (e.g., Taylor et
al., 2015; Taylor, 2018), and spring- and summer-born children are more likely to have lower
attainment in primary school than those born in autumn or winter (e.g., Crawford et al., 2013;
Taylor, 2018). Additionally, household single-parent status was controlled for, as being from
a single-parent household has been suggested to affect children’s educational outcomes (e.g.,
Taylor, 2018). By controlling for cohort members’ sex, season of birth, and household single-
parent status, the variance in literacy and language skills associated with these variables was
explained away, so that the magnitude of effects of family background and HLE on literacy

and language development can be estimated more accurately (Little, 2013, p. 15).

3.6.4 Goodness-of-fit Indices

An abundance of goodness-of-fit indices have been developed to indicate how well a
structural equation model approximates the sample data (McDonald & Marsh, 1990;
Schermelleh-Engel et al., 2003). In this dissertation, four goodness-of-fit indices were

reported — the Chi-square statistic, the Comparative Fit Index (CFl), the Root Mean Square
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Error of Approximation (RMSEA), and the Standardised Root Mean Square Residual
(SRMR).

Chi-square Statistic. The chi-square statistic tests the null hypothesis that the sample
data and hypothesised model do not differ (i.e., exact fit). Therefore, the hypothesised model
is rejected if the statistic is significant (i.e., p < .05) (Bryne, 2009). However, this index has a
major limitation of being sensitive to sample size. With large samples, the hypothesised
model is often rejected, even if the model describes the data well (Hox & Bechger, 1998).
Therefore, other indices were also used to indicate model fit, considering the increased
possibility of inflated Type I error (i.e., incorrectly rejecting a model that fits well) with

larger samples in chi-square statistic.

CFI. The CFI (Bentler, 1990) is less affected by the sample size compared to the chi-
square statistic. Its value ranges from zero to one, with a higher value indicating a better fit.
As a rule of thumb, values greater than .95 can be interpreted as an acceptable fit, whereas

values greater than .97 are indicative of good fit (Hu & Bentler, 1999).

RMSEA. The RMSEA (Steiger, 1990) assesses whether the hypothesised model fits
the data approximately well, which seems more sensible than the null hypothesis of exact fit
(Browne & Cudeck, 1993). Browne and Cudeck (1993) claimed that RMSEA values < .05
can be seen as good fit, and values between .05 and .08 as an adequate fit, while values

greater than .10 are unacceptable.

SRMR. The SRMR (Joreskog & Sérbom, 1981) is a badness-of-fit measure based on
the fitted residuals. Any standardised residual whose absolute value is greater than 1.96 or
2.58 can help detect the source of bad fit (Schermelleh-Engel et al., 2003). According to Hu
and Bentler (1995), SRMR values less than .05 can be interpreted as a good fit, and values
less than .10 as an acceptable fit.

3.6.5 Missing Data and Parameter Estimation Technique

Longitudinal surveys like the MCS are susceptible to missing data, as the multiple
informants and data collection sweeps can cause many possible types of non-
response/attrition (Laird, 1988; Plewis, 2007b). Inappropriate techniques for handling
missing data can bias the parameter estimates, standard errors, and model fit (Arbuckle, 1996;
Davey, 2005; Little & Rubin, 1989). When data are missing completely at random (MCAR)
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or at random (MAR), the likelihood of biased estimates is negligible, but not when data are
missing not at random (NMAR) (Little & Rubin, 1989; Newman, 2003; Rubin, 1976).

There are nine missingness patterns in the current dataset: 549 cohort members
(89.7% of the working sample) had complete data for all variables, with nine (1.47%)
missing some teacher-report data at sweep 4; 43 (7.03%) missing BAS Word Reading and/or
teacher-report data at sweep 4; and 11 (1.80%) missing maternal education data. Little’s
MCAR test (Little, 1988) suggested MCAR for sweep-4 teacher-report missing data, y%7 =
10.8, p = .15. Missing BAS data occurred because some parents chose the Welsh language
assessment for their children instead of the BAS subtest in English, whereas missing maternal
education data were subject to data recoding (i.e., overseas qualifications = missing).
Therefore, all missingness was assumed to be MAR, as they appeared to be independent of
the missing data themselves (Newman, 2003).

The MAR pattern allowed for the implementation of maximum likelihood (ML) as a
parameter estimation technique, which seeks the variances-covariances that make the
observed covariances most likely (Allison, 2003; Myung, 2003). Compared to other
estimation techniques (e.g., listwise/pairwise deletion, single/multiple imputation), ML
appears to be the optimal method for handling missingness for SEM (Allison, 2003; Duncan,
Duncan, & Li, 1998), due to its sufficiency, consistency, efficiency, and parameterisation
invariance (Myung, 2003). Further, in this study, a robust ML (MLR) estimation was
required and adopted as the ‘TYPE = COMPLEX’ and ‘WEIGHT’ options were utilised in
Mplus (Muthén & Muthén, 2017). The MLR computes robust chi-squares and standard

errors, using a mean-adjusted likelihood ratio test statistic (Asparouhov & Muthén, 2005).

3.6.7 Data Distribution

ML assumes multivariate normality of variables (Allison, 2003; Ory & Mokhtarian,
2010), and can generate biased standard errors and incorrect test statistics given excessive
multivariate kurtosis (Hu & Bentler, 1995). However, MLR is robust to violation of
normality (Asparouhov & Muthén, 2005; Maydeu-Olivares, 2017), data distribution was

therefore not a concern for this study.
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Chapter 4: Results

This chapter presents the statistical results. First, some preliminary analyses will be
reported. Second, results from the measurement model assessing the factorial validity of the
latent constructs will be outlined. Third, results from the structural model will be presented,
including the direct pathways between variables. Finally, indirect pathways from the

mediation analyses will be interpreted.

Table 1
Descriptive Statistics of Family Background at Sweep 1 and HLE at Sweep 2
N M (SE) Min Max  Skewness Kurtosis
Sweep 1
Maternal education? 601  2.50 (0.06) 0 5 -0.19 -1.02
Family income® 612 0.77 (0.02) 0 1 -1.26 -0.42
Mother's
literacy/numeracy skills
Read storybooks® 612 0.94 (0.01) 0 1 -3.67 115
Fill out forms® 612  0.96 (0.01) 0 1 -4.84 21.4
Check change® 612  0.97 (0.01) 0 1 -6.07 34.8
Sweep 2
Home tutoring
Alphabets® 612  3.05(0.11) 0 7 0.50 -1.10
Numbers/counting® 612  5.44(0.10) 0 7 -0.96 -0.59
Songs/poems/rhymes® 612  5.71(0.09) 0 7 -1.30 0.33
Home literacy practices
Being read to® 612  5.56 (0.03) 2 6 -1.94 4.01
Library visitf 612  0.84 (0.05) 0 4 1.13 0.10
Watching TV/videos® 612  2.94 (0.03) 1 4 -0.24 -0.13
Painting/drawing® 612 5.25(0.10) 0 7 -0.79 -0.84

Note. HLE = home literacy environment. N = number of observations. M = mean. SE =
standard error. 20 (no formal qualifications) to 5 (higher/first degree). "0 (below poverty
line) to 1 (above poverty line). 0 (low) to 1 (high). 90 (not at all) to 7 (7 times a week). €1
(not at all) to 6 (every day). "0(not at all) to 4 (once a week). 91 (not at all) to 4 (more than 3

hours).
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Table 2
Descriptive Statistics of English Literacy and Language Skills at Ages 5, 7

N M (SE) Min  Max  Skewness  Kurtosis
Age 5
Vocabulary? 612 55.3(0.44) 20 80 -0.07 0.45
Phonological awareness® 612 6.99 (0.10) 0 9 -1.05 -0.01
Print concept® 612  7.12(0.08) 0 9 -0.92 0.43
Age 7
Decoding? 569 109 (0.86) 55 145 -0.14 -0.19
Speaking/listening® 611 3.40(0.04) 1 5 -0.11 -0.09
Reading® 597  3.31(0.05) 1 5 -0.15 -0.53
Writing® 597  3.07(0.04) 1 5 -0.04 -0.24

Note. 2Standardised scores. "Raw summed scores of the number of attributes attained. °1
(well below average) to 5 (well above average). All variables were adopted from teacher
report, apart from vocabulary and decoding being based on cognitive assessment results.

4.1 Preliminary Data Analysis

Tables 1 and 2 show the univariate descriptive statistics for the measures of family
background, home literacy environment (HLE), and children’s literacy and language skills,
calculated from weighted data. Accordingly, the skewness and kurtosis values of all variables
were in the acceptable range (Kline, 2015), not considering the dichotomous variables (e.g.,
maternal abilities), as skewness and kurtosis are normality measurements for continuous
variables (Cain et al., 2017). All variables were standardised before further analyses. The
correlation matrix for all variables, including the covariates is displayed in Appendix B.

The actual frequencies of most observed variables are shown in tables in Appendix C.
In our sample, 432 families had income above 60% of national median around childbirth.
Most mothers (33.8%) held a highest educational qualification at NVQ level 2 (i.e., GCSE
grades A*-C; National Council for VVocational Qualifications, 1995), while the majority
reported to have no difficulty performing the three daily tasks, ranging from 93.5% to 97.5%
of the working sample (N = 612). In terms of home tutoring, most parents reported to teach

numbers/counting (58.8%) and songs/poems/rhymes (65.4%) seven times a week, while
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alphabets/letters were taught less frequently, as 22.4% of the parents reported to do so seven
times a week, and 21.9% reported once or twice a week. Home literacy practices were also
performed frequently, as 66.7% of the cohort members were read to every day, and 19.9%
were read to several times a week. Meanwhile, 53.4% of the cohort members engaged in
painting/drawing at home seven times a week. Regarding television and videos watching,
most cohort members (56.9%) spent up to an hour per day on this. However, library visit
seemed rare as most children were never taken to the library (60.1%). At school entry, 40.0%
of the cohort members were reported by teachers to have attained all nine attributes on the
‘Linking Sounds and Letters’ subscale (23.3% attaining 7-8 attributes), while 27.3% of them
had attained all print concept attributes (35.3% attaining 7-8 attributes). Two years later, large
proportions of cohort members were reported by teachers to have average speaking/listening
(44.8% of 611 children), reading (35.5% of 597 children), and writing skills (41.8% of 597
children).

4.2 Measurement Model

The measurement model for maternal self-reported literacy/numeracy skills, home
tutoring, and home literacy practices was estimated using confirmatory factor analysis (CFA).
One parental interview item (the frequency of children’s painting/drawing) loaded weakly
onto the ‘home literacy practices’ latent variable and attenuated the model fit, MLR y?(s2] =
88.5, p <.001; CFIl =.87; RMSEA = .054, 90% Cls = [.04, .07]; SRMR = .045. Model
modification by removing this item resulted in better model fit. Therefore, only three
interview items (frequency of children being read to at home, frequency of library visit,
frequency of children’s watching television/video) were retained as indicators of home
literacy practices. The final CFA model (Figure 4) showed good fit to the data and supported
the independence of home tutoring and home literacy practices as two components of HLE.
Meanwhile, the two HLE constructs were positively correlated (p <.001), so were maternal
skills and home literacy practices (p <.01). There was a weak positive trend between
maternal skills and home tutoring, which was however not significant (p < .07). Notably, the
indicator ‘watching television/videos’ loaded negatively onto the home literacy practices
latent construct, meaning that increases in home literacy practices were associated with

reduced time spent on watching television/videos.
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Figure 4

Confirmatory Factor Analysis of Mother’s Literacy/numeracy Skill Variables around
Childbirth and Home Literacy Environment Variables at Age 3
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Note. TV = television. The latent variables are in ovals and the observed variables are in
rectangles. Dashed line represents non-significant relationship. Values on single-headed
arrows are standardised factor loadings. Values on double-headed arrows are standardised
factor correlations. MLR y?p4 = 42.1, p = .01; CFI = .95; RMSEA = .035, 90% Cls =
[.02, .05]; SRMR = .036.

4.3 Structural Model

Table 3 shows the covariance matrix for all the latent and observed variables used to
construct the longitudinal structural model. The final model is presented in Figure 5 and
shows excellent model fit. Overall, the model explained 38.5% of the variance in children’s
decoding ability as assessed by BAS Word Reading, 32.7% of the variance in teacher-
reported speaking/listening, 39.0% of the variance in teacher-reported reading, and 41.9% of

the variance in teacher-reported writing.

-.32




Table 3

Covariance Matrix for Latent and Observed Variables
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Variables 1 2 3 4 5 6 7 8 9 10 11 12
Latent variables
1. Maternal skills 0.02**
2. Home literacy practices 0.02**  0.16***
3. Home tutoring 0.02 0.18**  1.63***
Observed variables
4. Maternal education 0.03**  0.32*** 0.04 2.04%**
5. Family income 0.00 0.06*** 0.00 0.29*** (,18***
Early skills at age 5
6. BAS-NV 0.07 1.38***  1.35*  3.00%** (.98*** 100***
7. PA 0.07**  0.40***  0.40* 0.98*** (.23*** Q59*** 5 go***
8. PC 0.04**  0.26*** 0.14 0.77%**  0.17*** 7.10%** 3.46*** 3.34***
Later outcomes at age 7
9. BAS-WR 0.43**  2.56*** 2.69 8.08***  1,63*** 70.2*%** 25 1*** 18 4*** 3J54***
10. Speaking/listening 0.02**  0.10** 0.15*  0.33*** (0.09*** 3.35*** 1.04*** (.78*** 10.1*** (.81***
11. Reading 0.03**  0.12***  0.17*  0.42*** (Q0.11*** 3.82*** 1.44*** 1.04*** 152*** (Q.74*** 113***
12. Writing 0.02***  0.10** 0.13 0.41*** 0.10*** 3.43*** 138*** 1.00*** 13.4*** (.68*** (0.90*** (.99***

Note. BAS-NV = BAS Naming Vocabulary; PA = phonological awareness; PC = print concept; BAS-WR = BAS Word Reading. *p < .05. **p < .01. ***p < .001.
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Figure 5

Longitudinal Structural Equation Model Predicting English Decoding, Speaking/listening,
Reading, and Writing at Age 7
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Note. Vocabulary and English decoding are based on child performance data, the other
variables at ages 5 and 7 are based on teacher report. The latent variables are in ovals and the
observed variables are in rectangles. Dashed lines represent non-significant pathways. Values
on single-headed arrows are standardised regression weights. Values on double-headed
arrows are standardised correlation coefficients. MLR x99 = 167, p < .001; CFI = .98;
RMSEA =.034, 90% Cls = [.02, .04]; SRMR =.032.

4.3.1 Direct Pathways from Family Background

Family income did not predict home literacy practices (SE = .08, p = .08), inconsistent
with the hypothesis. Instead, it directly predicted children’s vocabulary at age 5 (SE = 06, p
=.047), indicating that in our sample, the relationships between family background and the
precursor skills were not fully mediated by HLE. Maternal education predicted the home
literacy practice latent construct as hypothesised (SE = .07, p <.001). Notably, it also directly
predicted teacher-reported English writing at age 7 (SE = .06, p = .03). Mother’s self-reported
literacy/numeracy skills predicted home literacy practices (SE = .7, p =.004) but not home
tutoring (SE = .06, p = .08), yet it directly predicted a teacher-reported children’s skill
assessed 7 years later, the English reading skill (SE = .04, p =.004). The direct pathways
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from family background to later literacy and language outcomes suggested that full

mediations via HLE and precursor skills were not present in our sample.

4.3.2 Direct Pathways from HLE

The associations between home tutoring and the precursor skills at age 5 are not as
hypothesised, as pathways from home tutoring to both teacher-reported phonological
awareness (SE = .06, p =.92) and print concept (SE = 06, p = .42) were non-significant.
Conversely, the associations between home literacy practices and the early skills are
consistent with our hypothesis, as it significantly predicted children’s vocabulary (SE = .09, p
<.001), phonological awareness (SE = .13, p =.006), and print concept (SE = .11, p =.007).

4.3.3 Direct Pathways from Early Literacy and Language Skills

Each direct pathway from the early literacy and language skills to the later outcomes
was significant, with p-values ranging from <.001 to .002. Likewise, the correlations among
the skill variables were significant when tested concurrently, at both ages 5 and 7 (ps < .001).
These findings confirmed to our hypotheses regarding the concurrent and longitudinal

relationships among the literacy and language skills at sweeps 3 and 4.

4.4 Mediation Analysis

The indirect effects of family background and HLE variables on children’s literacy
and language skills were also estimated, using bias-corrected bootstrapped confidence
intervals (CIs) (Preacher & Hayes, 2004), with 1,000 bootstrap samples. Specifically, we
measured the indirect pathways from family background around childbirth to precursor skills
at age 5, and to the later literacy and language outcomes at age 7. The indirect pathways from
HLE at age 3 to later outcomes via the mediation of precursor skills at age 5 were also
examined. Standardised coefficients, standard errors, p-values, and bias-corrected

bootstrapped 95% Cls for the indirect effects are presented in Tables 4-6.

Indirect effects with bootstrapped Cls that do not include zero are considered as
significant (Preacher & Hayes, 2004). As shown in Tables 4-6, there are discrepancies in
determining the significance of the indirect effects between p-values and Cls. Namely, many
pathways had bootstrapped Cls that did not include zero, indicating significant effects, whilst
the p-values suggested non-significant effects. This was probably due to the asymmetrical
Cls, which is common in statistical practice, and associated with a skewed sampling
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distribution (MacKinnon & Dwyer, 1993; Stone & Sobel, 1990). In this case, the Cls should
be used to infer significance, as they account for the asymmetry in the distribution
(Mallinckrodt et al., 2006).

4.4.1 Indirect Pathways from Family Background

Table 4

Indirect Effects of Family Background on Early Literacy and Language Skills at Age 5

Path i SE p BC bootstrapped 95% CI
ME — LP - NV 15 .06 .009 [.05, .28]
FI - LP —- NV .05 .04 199 [-.01, .13]
MS — LP —» NV .06 .04 .086 [.01, .15]
ME — LP — PA 16 .09 .068 [.05, .38]
FI—-LP — PA .05 .04 247 [-.01, .16]
MS — LP — PA .07 .05 157 [.01, .18]
MS — HT — PA .00 .01 943 [-.03,.02]
ME — LP — PC 14 .08 .070 [.04, .33]
FI — LP — PC .04 .04 249 [-.01, .14]
MS — LP — PC .06 .04 156 [.01, .16]
MS — HT — PC -.01 .01 619 [-.03,.01]

Note. SE = standard error; BC = bias-corrected; Cl = confidence interval, ME = maternal
education; LP = home literacy practices; NV = BAS Naming Vocabulary; PA = teacher-
reported phonological awareness; PC = teacher-reported print concept; FI = family income;
MS = maternal self-reported literacy/numeracy skills; HT = home tutoring.

Table 5

Indirect Effects of Family Background on Later Literacy and Language Outcomes at Age 7

Path S SE p BC bootstrapped 95% ClI
ME — LP — NV — WR .02 .01 .053 [.01, .05]
ME — LP — PA — WR .04 .03 164 [.01,.12]
ME — LP — PC — WR .03 .02 .164 [.01,.08]
FI - LP - NV - WR .01 .01 .264 [.00, .02]
FI - LP —- PA - WR .01 .01 290 [.00, .05]
FI - LP —» PC — WR .01 .01 .307 [.00, .03]
MS — LP —- NV — WR .01 .01 147 [.00, .03]
MS — LP — PA — WR .02 .02 230 [.00, .06]
MS — HT — PA — WR .00 .00 .948 [-.01, .00]
MS — LP — PC — WR .01 .01 221 [.00, .04]
MS — HT — PC — WR .00 .00 .683 [-.01, .00]

ME — LP — NV — SL 03 01 038 [.01, .06]
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ME — LP — PA — SL .03 .02 .205 [.01, .09]
ME — LP — PC — SL .03 .02 165 [.01, .07]
FI - LP —- NV — SL .01 .01 .239 [.00, .03]
FI—-LP —- PA — SL .01 .01 .358 [.00, .04]
FI—- LP —- PC — SL 01 01 323 [.00, .03]
MS — LP —- NV — SL .01 .01 47 [.00, .03]
MS —- LP —- PA — SL 01 01 272 [.00, .04]
MS — HT — PA — SL .00 .00 .948 [-.01, .00]
MS —- LP —- PC — SL .01 .01 .250 [.00, .04]
MS — HT — PC — SL .00 .00 .668 [-.01, .00]
ME — LP —- NV — RE .02 .01 .065 [.01, .05]
ME — LP — PA — RE .05 .04 72 [.01, .13]
ME — LP — PC — RE .03 .02 249 [.01,.07]
FI—-LP - NV — RE .01 .01 291 [.00, .02]
FI—-LP — PA —- RE .02 .02 322 [.00, .06]
FI - LP —- PC — RE .01 .01 334 [.00, .03]
MS - LP - NV —- RE 01 01 181 [.00, .03]
MS — LP — PA — RE .02 .02 251 [.00, .07]
MS — HT —- PA — RE .00 .00 .946 [-.01,.01]
MS — LP —- PC —» RE .01 .01 292 [.00, .03]
MS — HT —- PC — RE .00 .00 137 [-.01, .00]
ME — LP - NV - WT .02 .01 .075 [.00, .05]
ME — LP —- PA — WT .05 .04 169 [.01,.13]
ME — LP —- PC —- WT .03 .03 257 [.01, .08]
FI—-LP >NV - WT .01 .01 291 [.00, .02]
FI - LP —- PA - WT .02 .02 314 [.00, .06]
FI - LP - PC — WT .01 .01 .356 [.00, .03]
MS - LP - NV — WT .01 .01 197 [.00, .03]
MS - LP —- PA - WT .02 .02 240 [.00, .07]
MS — HT —- PA —- WT .00 .00 .948 [-.01, .01]
MS - LP - PC - WT .01 .01 .300 [.00, .04]
MS — HT —- PC - WT .00 .00 144 [-.01, .00]

Note. WR = BAS Word Reading; SL = teacher-reported speaking/listening; RE = teacher-
reported reading; WT = teacher-reported writing.

According to Table 4, maternal education and self-reported literacy/numeracy skills
had indirect effects on all the early literacy and language skills at age 5 (vocabulary,
phonological awareness, print concept), via home literacy practices but not home tutoring.
Moreover, all indirect pathways from family income to the precursor skills were non-
significant but it directly predicted children’s vocabulary (see Section 4.3.1). Similarly, Table

5 shows that home literacy practices and all precursor skills at age 5 were significant
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mediators for the relationships between family background and later outcomes at age 7,

whereas indirect pathways involving home tutoring were all non-significant.

4.4.2 Indirect Pathways from HLE

Table 6 suggests that, the effects of home literacy practices on later literacy and
language outcomes at age 7 (decoding, teacher-reported speaking/listening, reading, writing)
were fully mediated by vocabulary, teacher-reported phonological awareness, and print
concept at age 5. Conversely, home tutoring was not indirectly predictive of any outcome

variable, as all the Cls included zero.

Table 6

Indirect Effects of HLE on Later Literacy and Language Outcomes at Age 7

Path i SE p BC bootstrapped 95% CI
HT — PA — WR .00 .02 938 [-.06, .03]
HT — PC - WR -.01 .02 554 [-.05, .02]
LP - NV — WR .05 .02 .032 [.01, .10]
LP — PA — WR 10 .06 .092 [.03,.23]
LP —» PC —» WR .07 .04 .093 [.02, .16]
HT — PA — SL .00 .02 939 [-.04, .02]
HT — PC — SL -.01 .02 555 [-.05, .01]
LP - NV — SL .06 .03 .019 [.02, .13]
LP —-PA — SL .07 .04 140 [.02, .17]
LP —- PC — SL .06 .04 .108 [.01, .14]
HT —- PA - RE .00 .03 937 [-.07,.04]
HT — PC - RE -.01 .02 613 [-.05, .01]
LP - NV — RE .05 .02 041 [.01, .10]
LP - PA - RE A1 .07 .100 [.04, .26]
LP — PC — RE .06 .04 160 [.01, .14]
HT — PA —» WT .00 .03 938 [-.07, .04]
HT - PC > WT -.01 .02 618 [-.05, .02]
LP >NV - WT .04 .02 .052 [.01, .10]
LP - PA - WT A1 .07 .095 [.03, .26]

LP — PC — WT 07 05 168 [.01, .16]
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Chapter 5: Discussion

In this study, we aimed to investigate the roles of family background and home
literacy environment (HLE) in predicting the development of early English literacy and
language skills among 612 children in Wales, using data from a UK national longitudinal
survey, the Millennium Cohort Study (MCS). So far, the MCS has followed the cohort
members from birth in Year 2000 to sweep 7 at age 17. This study extracted data from
sweeps 1 to 4, especially measures of family background around childbirth, the HLE at age 3,
early literacy and language skills at age 5 (vocabulary, phonological awareness, print
concept), and later literacy and language outcomes at age 7 (decoding, speaking/listening,
reading, writing). The HLE was conceptualised as home tutoring (i.e., direct instructions on
areas that may foster literacy and language development) and home literacy practices (i.e.,
informal parent-child interactions that reflect parents’ resources, values, and attitudes towards
children’s literacy and language learning) (after Nag et al., 2019). Based on previous findings
and particularly Hamilton et al.’s (2016) model, we examined the direct and mediated
relationships between family background, HLE and the literacy and language measures using
a longitudinal structural equation model, when variance shared with child sex, season of
birth, and household single-parent status was controlled.

This chapter will interpret the statistical results from Chapter 4 and analyse how the
findings fit in with our research questions and existing literature. It will then conclude with

the strengths, limitations, and implications of this dissertation.

5.1 Family Background Predicting Early Literacy and Language Development
5.1.1 Associations between Family Background and HLE

Our model indicates that home literacy practices were significantly predicted by
maternal education and self-reported literacy/numeracy skills, but not family income,
partially supporting our hypothesis. These findings show that in the Wales sample, regardless
of family income, mothers who were more-educated and those who can perform daily
literacy- and numeracy-related activities (i.e., read children’s storybooks, fill out forms,
calculate change) easily were more likely to carry out casual parent-child interactions
relevant for children’s literacy and language development, such as book reading and library
visit. The differential effects of maternal education and family income confirm to the notion

that the relationship between these two variables tends to be strong but not monotonic, as
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mothers with some education, despite living in low-income families, may also have positive
attitudes towards children’s literacy learning and attempt to provide available resources
(Hartas, 2011, Nag et al., 2019). The positive association between maternal education and
home literacy practices, however, has been supported by a wide range of literature in
different countries (e.g., US: Carneiro et al., 2013; India: Kalia & Reese, 2009; Netherlands:
Van Steensel, 2006).

The links between maternal literacy/numeracy skills and the two aspects of HLE were
exploratory, as little research has been done using mother’s self-reported skills. The findings
suggest that maternal skills predicted home literacy practices but not home tutoring, which is
in fact consistent with Puglisi et al.’s (2017) research findings using mother’s language
assessment scores. This implies that mother’s self-reported skills in daily activities, although

not formally assessed, may reliably represent their literacy and numeracy skills.

5.1.2 Family Background Predicting Early Literacy and Language Development

The mediation analyses present some important findings on the relationships between
family background and early literacy and language skills at age 5 (vocabulary, phonological
awareness, print concept). All the indirect pathways from family income to the precursor
skills were non-significant, instead, it directly predicted children’s vocabulary assessed by
BAS Naming Vocabulary. Contrarily, the indirect effects of maternal education and
literacy/numeracy skills on all the precursor skills were observed, but only via home literacy
practices, not home tutoring. Thus, the hypothesis that the relationships between family
background and early skills would be fully mediated by the HLE was partially supported. The
direct relationship between family income and children’s vocabulary may emphasise that
living in poverty since birth could have a persistently negative effect on children’s oral
language by school entry, which is consistent with the notion that early SES-related
differences can create gaps in literacy and language outcomes (Fernald et al., 2013; Hart &
Risley, 1995; Walker et al., 1994). However, the mediation of home literacy practices on the
pathways from maternal education and skills to children’s precursor skills denotes that having
a mother with a high educational level, and/or high abilities to perform daily tasks is
beneficial for a child’s literacy and language development. This is implemented as the mother
provides a more resourceful HLE, through casual activities that can increase children’s
exposure to print, in line with Hamilton et al.’s (2016) finding and some other research (e.g.,

Forget-Dubois et al., 2009; Foster et al., 2005). The different performances of pathways from
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family income and maternal education again highlight that the relationship between these two
variables is not monotonic (Hartas, 2011), supporting the decision to treat them as separate

variables instead of indicators for a construct.

Regarding the predictions of later literacy and language outcomes, some direct
relationships should be noted. Contradicting the hypothesis on full mediations, a significant
direct pathway from maternal education around childbirth to teacher-reported children’s
writing ability at age 7 was observed, so was the pathway from mother’s self-reported
literacy/ numeracy skills to teacher-reported children’s reading ability at age 7. These
findings may reflect a genetic influence on children’s literacy and language development. As
suggested by van Bergen et al. (2017), parents with high literacy skills tend to have high
levels of educational attainment and highly literate children. Although the parents in van
Bergen et al.’s (2017) study were directly assessed on reading fluency, while the abilities of
parents in our study were self-reported, the two studies revealed similar trends in the
relationships between maternal and children’s literacy skills. Additionally, all indirect
pathways from the family background variables to later literacy and language outcomes via
home literacy practices at age 3 and precursor skills at age 5 were significant. The findings of
several direct and indirect pathways suggest partial mediations on the relationships between
family background and children’s outcomes, instead of full mediations, consistent with
Hamilton et al.’s (2016) findings.

Altogether, this shows that family background is highly likely to have a persistent
impact on children’s literacy and language development, both directly and indirectly, even
when the measurements were obtained far apart (i.e., family background around childbirth,
later literacy outcomes at age 7). Particularly, even mother’s self-reported literacy/numeracy
skills and teacher-reported children’ skills were significantly and directly linked, consistent
with findings from studies that formally tested mother’s language skills (Puglisi et al., 2017).
This implies that not only mother’s assessment performance, but also their abilities to carry
out daily literacy- and numeracy-related activities can explain some variance in children’s
literacy and language development. The direct pathways from mother-related variables to
later child outcomes provide evidence for the notion that a substantial proportion of
children’s literacy and language skills is inherited (Christopher et al., 2015; de Zeeuw et al.,
2015).
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5.2 HLE Predicting Early Literacy and Language Development
5.2.1 HLE Predicting Early Skills at Age 5

HLE is considered more proximal to children’s literacy and language development
than family background (Hamilton et al., 2016; Inoue et al., 2018). However, opposite to
what was hypothesised, home tutoring was found to be non-predictive of teacher-reported
phonological awareness and print concept. This finding is also inconsistent with the home
literacy model which posits that home tutoring can predict code-related literacy skills,
including print concept (Martini & Sénéchal, 2012; Sénéchal & LeFevre, 2002), as well as
previous findings of home tutoring significantly predicting phonological awareness (e.qg.,
Hamilton et al., 2016; Inoue et al., 2018; Liu et al., 2018). Contrarily, home literacy practices
significantly predicted all three early literacy and language skills, consistent with our
hypothesis and some preceding literature (e.g., Korat et al., 2013; Van Steensel, 2006).

In fact, these findings are in line with Hartas’s (2011) regression analysis on the
whole MCS population, where only the frequency of book reading, but not home tutoring,
was reported to be associated with teacher-reported literacy and language. Hartas (2011)
proposed that this was because shared book reading played a more vital role in fostering
children’s literacy and language development than any form of home tutoring, and that home
tutoring alone may not reduce the SES disparity, even though parents from diverse SES
backgrounds engaged in home tutoring equally frequently. This argument may be relevant for
our study on the Wales sample of the MCS, although Hartas (2011) analysed the whole MCS
population and did not differentiate between the subscales of the ‘Communication, Language

and Literacy’ section in the teacher questionnaire.

We recognise that home literacy practices, especially shared book reading as a
prototypical aspect of it, possess strong associations with children’s early literacy and
language skills. Nonetheless, the assertion by the home literacy model that direct home
tutoring predicts the development of code-related skills has also been supported by many
researchers (e.g., Hood et al., 2008; Inoue et al., 2018; Stephenson et al., 2008). To explain
the non-significant relationships between home tutoring and phonological awareness and
print concept in our sample, the attention may be drawn to the operationalisation of the home
tutoring construct. Specifically, by including the frequencies of parental instruction on
alphabets, numbers/counting, and songs/poems/rhymes, the quantity and diversity of home

tutoring were captured, but not the quality of these teaching activities. For instance, the
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context of teaching, teaching materials and the difficulty level of these materials were all
unknown. Leseman and De Jong (1998) have emphasised the importance of the quality of
parental teaching in children’s literacy and language development, as they believed simple
exposure was insufficient to facilitate child development. This notion was reflected in our
analysis, as most parents reported to engage in home tutoring frequently (e.g., 7 times a
week), which had not translated into children’s abilities. Hence, other characteristics of home
tutoring may play a role, such as its quality (Sénéchal & LeFevre, 2002). However, the
quality measures were not collected in the MCS (Hansen, 2014), so this explanation may be

valid but cannot be systematically tested in our sample.

5.2.2 HLE Predicting Later Outcomes at Age 7

HLE also indirectly predicted children’s literacy and language outcomes at age 7.
Multiple indirect pathways from home literacy practices to later outcomes (decoding assessed
by BAS Word Reading, teacher-reported speaking/listening, reading, and writing) were
observed, via full mediations of the precursor skills at age 5. This is not surprising as similar
relationships have been revealed in existing literature (e.g., Hamilton et al., 2016; Inoue et al.,
2018). However, the home tutoring construct performed differently and all the indirect
pathways from this construct to the later outcomes were non-significant, inconsistent with our
prediction and some previous findings (e.g., Hamilton et al., 2016; Inoue et al., 2018).
Accordingly, home literacy practices at age 3 directly predicted the precursor skills at age 5,
and indirectly predicted the later outcomes at age 7, whereas home tutoring did not predict

children’s literacy and language development.

Collectively, our results suggest that in the Wales sample, the home literacy practices
construct is a strong predictor of children’s literacy and language development, directly
predicting the precursor skills at age 5 and indirectly predicting the later outcomes at age 7.
Therefore, engagement in activities such as shared book reading and library visit can benefit
children’s vocabulary, phonological awareness, and print concept skills, which in turn can
benefit later skills such as reading and writing. Conversely, home tutoring did not play an

important role, which will be further discussed later.
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5.3 Precursor Skills Predicting Later Literacy and Language Outcomes

5.3.1 Concurrent Correlations among Literacy and Language Skills

At age 5, children’s vocabulary as an oral language skill, phonological awareness as a
meta-linguistic skill, and print concept as a conceptual literacy skill significantly correlated
with each other. This is consistent with Sénéchal et al.’s (2001) conceptualisation of early
literacy, as well as many previous findings across countries and languages (e.g., Burgess &
Lonigan, 1998; Chung et al., 2021; Dickinson et al., 2003; Lonigan et al., 2008; McBride-
Chang et al., 2005; Uchikoshi, 2019). Significant correlations among the later literacy and
language skills at age 7 (word decoding assessed by BAS Word Reading, teacher-reported
speaking/listening, reading, and writing) were also revealed, in line with the notion that
speaking, listening, reading, and writing are closely and concurrently related in primary
school years (Berninger & Abbott, 2010). The hypothesis regarding significant concurrent

relationships is thus supported.

Notably, there are differences in the strength of correlations between and within the
two sweeps. Specifically, at age 5, the correlation between the two teacher-report variables
(phonological awareness, print concept) was stronger (r = .74) than when the cognitive
assessment variable (vocabulary) was correlated with a teacher-report variable (phonological
awareness: r = .31; print concept: r = .31). These results may be explained Duncan et al.’s
(2007) finding from a comparative analysis on six longitudinal datasets that the correlations
between academic skills were the lowest when they were obtained from different informants.
However, this difference in correlation strength seems to have faded away at age 7, as the six
correlations among the outcome variables were equivalently strong, with coefficients ranging
from .56 to .76, except for the correlation between decoding and teacher-reported
speaking/listening (r = .41). Hence, Duncan et al.’s (2007) finding may not be sufficient to
account for age-7 results. One may then argue with evidence from Meisels et al.’s (2001)
study, that the weaker correlations at age 5 were subject to teachers’ low levels of familiarity
with new students, which had been boosted by age 7. However, whether the cohort members
were rated by the same teachers at both sweeps was unknown. Alternatively, this may be
explained by the developmental sequence of oral language (e.g., vocabulary) and code-related
skills (e.g., phonological awareness, print concept). Indeed, oral language skills have been
demonstrated to develop much earlier than code-related skills, so that children tend to bring

oral language skills to formal schooling, but not necessarily the code-related skills (Storch &
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Whitehurst, 2002; Whitehurst & Lonigan, 1998). Therefore, the weaker concurrent
relationships between vocabulary and code-related skills at age 5 possibly reflects their
developmental sequence. However, these skills were tested concurrently and obtained from

different informants in our study, meaning that no definite claim can be made.

5.3.2 Developmental Relationships among Literacy and Language Skills

Our model indicates that all the associations between early and later literacy and
language skills were significant, even after controlling for the distal family background and
proximal HLE variables, as hypothesised. This means that in our Wales sample, children who
scored high in precursor skills (vocabulary, teacher-reported phonological awareness, and
print concept) tended to also score high in later literacy and language skills (decoding,
teacher-reporting speaking/listening, reading, and writing). This finding agrees with the body
of existing literature which states that early literacy and language skills are developmental
precursors to later skills (e.g., Foorman et al., 2015; Kendeou et al., 2009; Kim et al., 2015;
Muter et al., 2004; Storch & Whitehurst, 2002).

However, it is worth noting that most previous studies focused on reading
comprehension as the only outcome variable and directly examined children’s skills using
cognitive assessments, whereas this study involved more outcome variables reported by
teachers. Indeed, several studies have highlighted the validity of teacher report in
representing children’s emergent literacy skills and academic achievement, by correlating
teacher ratings with children’s performance outcomes (e.g., Beswick et al., 2005; Cabell et
al., 2009; Meisels et al., 2001). In this study, subject to data availability, it was unfeasible to
compare teacher ratings against children’s actual performance. Therefore, although similar
trends of early literacy and language skills predicting later outcomes were revealed in this
study, consistent with previous findings, further research using direct assessments is

warranted.

5.4 Strengths of this Dissertation

The strengths of the dissertation will be discussed in terms of its theoretical

contributions to the body of existing literature, and its methodological advantages.
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5.4.1 Theoretical Contributions

Findings from the current study add to the existing literature in several ways. First, the
inclusion of family background variables (family income, maternal education, mother’s self-
reported literacy/numeracy skills) as single measurement constructs instead of indicators for a
unitary construct is valuable, as each variable was associated with children’s literacy and
language skills in different ways. Meanwhile, apart from replicating previous findings, our
study emphasises the persistent impact of maternal education and literacy/numeracy skills on
child development. Significant associations were revealed even when they and the outcome
variables were tested seven years apart, whereas previous research with similar findings
involved variables that were tested one year apart only (e.g., Puglisi et al., 2017). Therefore,
this may be considered as a striking finding, supporting the view on the heritability of
children’s literacy and language skills (Christopher et al., 2015; de Zeeuw et al., 2015).

Second, the conceptualisation of HLE as home tutoring and home literacy practices,
as well as the inclusion of activities in other domains than reading and writing, may be useful
in future research. The inclusion of more activities from more domains reflects the
multidimensional nature of HLE. Activities related to art, music, and numeracy for example,
have been suggested to foster literacy and language development (e.g., Heath & Wolf, 2005;
Paquette & Rieg, 2008; Purpura & Napoli, 2015). In this study, the lower frequency of
watching television/videos as an indicator for the home literacy practices construct
contributed to the prediction of children’s literacy and language development. Although the
home tutoring latent construct was not a significant predictor, we argue this is probably not
because teaching on non-literacy domains was included, but because more characteristics of
teaching (e.g., quality, difficulty level) should be assessed other than frequency. A broader
scope in conceptualising the HLE construct should be considered by future research.

Third, this study contributes to a better understanding of the English literacy and
language development of children in Wales, a stable English-Welsh bilingual community.
Under exposure to both English and Welsh from an early age, the developmental trajectories
of English literacy and language skills in our Wales sample broadly confirmed to findings
from English monolinguals (e.g., Hamilton et al., 2016). Considering this, our findings can be
used to inform parental practices in Wales and probably other linguistic communities, which

will be explicated later.
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5.4.2 Methodological Advantages

One methodological advantage is related to the use of the MCS dataset. The MCS is a
nationally representative longitudinal survey that contains information on over 4,000
variables (Hansen, 2014), among which the variables on family background around
childbirth, HLE at age 3, and literacy and language skills at ages 5 and 7 allowed this study to
be conducted. As the first birth cohort study to include all four countries of UK (England,
Wales, Scotland, Northern Ireland) (Hansen, 2014, p. 5), the MCS allowed us to investigate a
relatively under-researched population — children in Wales. Moreover, its longitudinal nature
is advantageous as it suited the research interests of this study to explore both concurrent and

developmental relationships.

Additionally, this study employed advanced statistical techniques to analyse the
Wales sample and test the research hypotheses. The oversampling, non-response, and attrition
were accounted for by incorporating weights and strata in model specification, ensuring the
representativeness of our results at least within the Wales context (Korn & Graubard, 1995).
Meanwhile, missing data was handled using robust maximum likelihood, a parameter
estimator that is optimal for handling missingness in structural equation modelling (SEM),
compared to other estimation techniques such as listwise deletion and multiple imputation
(Allison, 2003; Myung, 2003). Also, the factorial validity of all latent constructs was
supported by a confirmatory factor analysis. Further, the direct and mediated relationships
among variables were tested using SEM, a statistical technique believed to outperform some
traditional techniques like regression (MacCallum & Austin, 2000). SEM allowed multiple
relationships to be computed simultaneously (Hoyle, 1995; Quinn & Wagner, 2018), which
was advantageous especially for the current study, as a combination of latent and observed
variables were included, and multiple mediated relationships needed to be estimated.
Altogether, we believe the statistical techniques have enhanced the validity, reliability, and

representativeness of our findings.

5.5 Limitations and Suggestions for Future Research

Limitations of this study include three aspects, the questionable validity of some
variables, lack of consideration of home and school languages, and limitations of the

statistical methods.
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5.5.1 Questionable Validity of Some Variables

The validity of some variables may be challenged. First, one may question the validity
of teacher-report variables in representing children’s literacy and language skills. Although
the validity of teacher judgements has been supported by various research, which reported
significant correlations between teacher ratings and child performance (e.g., Begeny &
Buchanan, 2010; Beswick et al., 2005; Cabell et al., 2009; Meisels et al., 2001), we recognise
that these correlations cannot be tested in our study due to data unavailability. Also, at sweep
3, the teachers in Wales were not systematically trained to fill out the questionnaires
equivalent to the Foundation Stage Profile in England (Johnson, 2008), so the validity of their
answers was not guaranteed. Further, at sweep 4, teachers were asked a singular question
concerning children’s abilities in speaking/listening, reading, and writing respectively, which
may be problematic as the constructs underlying teacher ratings were not clear. Specifically,
how teachers interpreted each question was unknown. For example, reading might have been
interpreted as either decoding or comprehension, or both (Hoover & Gough, 1990), which
would have been treated as distinct constructs in cognitive assessments (e.g., Inoue et al.,
2018). This potentially limits the generalisability of our findings and the possibility of cross-
study comparisons, as teachers were not trained to answer the sweep-3 questionnaire, and the
underlying constructs of the sweep-4 measures were not clear. Thus, conclusions cannot be
drawn on the developmental relationships associated with these teacher-reported skills.
Correspondingly, future research may only claim the validity of teacher report after
examining its consistency with child performance and may design more rigorous questions to

capture teacher judgements.

Moreover, the construct of home tutoring needs further inspection. This is not to say
the validity of its indicators is questionable, instead, we argue that some other characteristics
of home tutoring may be necessary when assessing the relationships between home tutoring
and children’s literacy and language development. Indeed, most parents in our sample
engaged in the three types of home tutoring (alphabets, numbers/counting, and
songs/poems/rhymes) frequently, which did not result in better performance in every child.
Therefore, it seems reasonable to argue that simple exposure to home tutoring may be
insufficient to close the gaps derived from early disparities, and some other characteristics of
home tutoring may be crucial, such as the quality, duration, and context of teaching (Leseman
& De Jong, 1998; Sénéechal & LeFevre, 2002). This could not be explored in this study, as we
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failed to find relevant variables that tapped these characteristics of home tutoring activities in

the MCS, but future research may achieve this by collecting primary data.

5.5.2 Lack of Considerations of Home and School Languages

One may argue that knowing the language spoken at home is essential for research on
bilingual children, as the timing of acquisition of a bilingual’s two languages is associated
with the amount of home language inputs in each language (Eilers et al., 2002). Namely, even
though the Wales sample was analysed as a whole, home language may have impacted on
children’s English literacy and language development and should probably have been
included in the model as a covariate. However, due to data security reasons, access to the
exact language spoken in each household was restricted, and the only variable on home
language informed how much English was spoken at home in relation to all other languages.
This was insufficient for our research, as knowledge on the proportion of Welsh spoken at
home is also necessary for research on children in Wales (Strand & Lindorff, 2021).

Therefore, this home language variable in the MCS was decided not to be included.

Similarly, school language has been considered vital, as children’s literacy and
language development is potentially facilitated when home and school languages are the
same (Lesaux et al., 2006; Nag et al., 2019). The school language was reported by teachers at
both sweeps 3 and 4, but susceptible to high levels of missingness. Hence, neither home nor
school language was included in analysis. Nevertheless, future research may consider
comparing the effects of family background and HLE on the literacy and language
development between Wales children whose home and school languages are consistent and
whose two languages are inconsistent. This may help reveal the effects of home and school
languages on the relationships between distal family background, proximal HLE, and literacy
and language development, among children living in this stable English-Welsh bilingual

community.

5.5.3 Limitations of Statistical Methods

A major limitation of the analysis concerns the direction and nature of the relations
between constructs and their indicators. Specifically, maternal skills, and the two HLE
constructs were treated as latent constructs, yet it may be more sensible to treat them as
formative constructs (e.g., Stadler et al., 2021). According to the concept of latent construct,

constructs produce behaviour that is captured by the indicators, such that changes in the latent



62

construct should result in changes in every indicator (Bollen & Lennox, 1991; McGrew,
2009). Accordingly, increases in the construct of maternal literacy/numeracy skills for
instance, should cause increases in all three types of abilities (read children’s books, fill out
forms, calculate change). However, it may be more sensible to conceptualise that increase in
each ability can cause changes in maternal skills as a construct, which confirms to the
definition of formative construct (Blalock, 1971). Indeed, we had attempted to form the three
constructs as formative. However, due to limited resources and time, it was unlikely to grasp
how to include multiple formative constructs in a complex structural equation model, as
virtually all previous examples presented only one formative construct and usually as an
independent variable (e.g., Dolean et al., 2019; Roberts & Thatcher, 2009). This difficulty
may be overcome by future research.

SEM also has limitations. For example, the evaluation of a model relies on the
goodness-of-fit indices, yet excellent model fit does not mean the model depicts the reality.
McDonald and Ho (2002) argued that other model specifications may produce equally good
model fit, and that model misspecifications can be masked by seemingly good fitting indices.
Nonetheless, by reporting the measurement model and structural model separately as
recommended by McDonald and Ho (2002), our model may be less susceptible to this
limitation of SEM. Nonetheless, if there were no time constraints, we would have compared
the current model with alternative models to verify whether the current model exhibited the
highest model fit.

5.6 Implications

The findings of this study suggest that frequent engagement in home literacy practices
is beneficial for children’s literacy and language development in a long-term. Apart from
shared reading which has been widely recognised as a strong predictor, in our study, other
activities (e.g., library visit) have added to the effects of home literacy practices. Therefore,
where possible, parents are recommended to provide a diverse range of experiences to
facilitate the growth of children’s literacy and language skills. Based on the current study,
however, specific recommendations about whether parents should attempt to teach such skills
at home would be premature. In this study, only the frequency of home tutoring was known,
but not the duration, quality, or difficulty level of teaching. As most parents reported to

conduct home tutoring frequently, differences in competencies were not detected between
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children whose parents involved in home tutoring and those whose parents did not. Hence,

suggestions about the extent and depth of home tutoring cannot be made.

Nevertheless, training programmes should be designed to offer instructions to parents,
regarding how to best support child development via HLE. Our results stress the persistent
impact of family background on children’s literacy and language development, especially the
mother-related variables (i.e., maternal education, literacy/numeracy skills). Consequently,
mothers from not so affluent backgrounds may need external assistance in providing a
resourceful HLE, to compensate for low levels of education and/or difficulties in performing
daily literacy/numeracy tasks. This may help to narrow the gaps in literacy and language
skills derived from early disparities. We believe these implications can be generalised to
other contexts outside Wales, as the effects of family background and HLE have been
reported across countries and languages.

There are some implications for future research. Specifically, we suggest that family
background should not be treated as a unitary construct, as each attribute of it tends to
perform differently in relationships with children’s literacy and language skills. Furthermore,
we suggest future research to always measure more aspects of HLE, other than activities

related to reading and writing.

5.7 Conclusion

As a secondary data analysis on the MCS, this study examined the developmental
relationships between family background around childbirth, HLE at age 3, and the English
literacy and language development between ages 5 and 7, among 612 children in Wales, after
controlling for child sex, season of birth, and household single-parent status. We replicated
and extended the theoretical model adopted from Hamilton et al.’s (2016) study. Results from
a longitudinal structural equation model indicated that the effects of family background on
later children’s literacy and language outcomes at age 7 were partially mediated by home
literacy practices (not home tutoring), and the early skills at age 5. Similarly, the effects of
home literacy practices, but not home tutoring, on later child outcomes at age 7 were fully
mediated by the precursor skills at age 5. Direct pathways were also revealed between family
income and children’s English vocabulary, between maternal education and English writing,

and between maternal skills and English reading.
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This study added to the literature about predictors of English literacy and language
development among Welsh children. We identified a stable impact of family background
around childbirth (family income, maternal education, and self-reported literacy/numeracy
skills) on children’s literacy and language skills during early primary school, emphasising the
possible genetic influences. This study also contributed to the understanding of HLE, by
suggesting that home-based activities in other domains should also be assessed to better
predict children’s literacy and language development, other than activities related to reading
and writing. Future research may thus adopt a broader scope in operationalising HLE and
treat each attribute of family background as separate variables. However, future research is
also needed to investigate how other characteristics of home tutoring (e.g., quality), and the
inconsistency in home and school languages affect children’s literacy and language
development. When teacher-report measures are used, rigorously designed questionnaire
items are crucial, and their validity should be assessed via correlations with child

performance.
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Sweep 2 Main Respondent's Sex and Relationship to Cohort Member
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Natural parent  Adoptive parent Grandparent Total

Female 604 1 1 606
Male 6 0 0 6
Total 610 1 1 612
Table A2
Sweep 2 Partner Respondent’s Sex and Relationship to Cohort Member

Natural Adoptive  Stepparent/partner of Other non-

parent parent parent relative Total
Female 497 1 14 3 515
Male 6 0 0 0 6
Total 503 1 14 3 521




Coefficients for Pearson's Correlations Among the Observed Variables

Appendix B

Observed variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Covariates

1. Sex

2. Season of birth -01

3. Single-parent status -.01 -.05

Family background

4. Maternal education .08 -.06 25%*

5. Family income .02 -.06 B53*F* 47

Maternal skills

gchflf:d children's 01 -06 06 07  -01

7. Fill out forms .03 -.08 .04 18** .07 A6**

8. Calculate change .05 -.07 -.04 .06 -.01 30**  38**

Home tutoring

9. Alphabets .00 .08 -.03 -.07 -.05 .05 .03 -.06

10. Numbers -.04 -.07 -.02 .01 -.04 .10* .06 -.06 40**

11. Songs 13%* -.07 -.02 .08 .03 .05 A1** .09* 21%*%  39%*

Home literacy

practices

12. Book reading .03 .00 .07 25** 20%* .05 15** -.02 20%* 15%* .18**

13. Library visit -.04 -.05 13** 18** 13%* .01 .09* .03 .09* A1x* 13%* 21%*

14. Watch TV -.07 16** A3*F* L 25%% L 20%* -.06 -12** -.02 .02 .03 -.03 -17*%*  -.09*

15. Paint/draw 12%* -.03 -.03 -.05 -.07 .06 .09* .02 23** 27** 27** .08* A1+ -.02
Early skills at age 5

16. BAS-NV .01 -.03 13** 21%* 23%* .04 .05 .02 .08 .05 A2%* 23%* 14%* -.05 .02



17. PA .18**
18.PC 13%*
Later skills at age 7

19. BAS-WR 15%*
20. Speaking/listening ~ .14**
21. Reading 14
22. Writing 23**

.08*

A1+

-.06
10*
.09*
10*

4%
5**

18**
18**
18**
18**

28**
28**

31
25
.28**
27%*

21%*
21%*

23%*
24%*
.26**
23**

.09*

.08

.05
.06
.07
.06

19**
4%

19**
4%
19**
A7

.08
.09*

.09*

A4%*
2%

.09*

.09*
.08

.05

1

.08*
.07

.05
.02

.05
.03
.04
.01

A2%*

.07

16**
A1**

10*
.08*

19**
20%*

J9**
20%*
19**
16**

.10*
.09*

A5%*

.10*

2%

.08*

=17+
-.08*

-.10*
-.01
-.05
-.05

.09*

.06

.09*

.04
.03
.05

A40**
A40**

.36**
A40**
.38**
.35**

18**

56**
A49**
.58**
59**

53**
AT**
54**
.56**

58**
76%*
70**

91

T
76%*

.86**

Note. TV = television; BAS-NV = BAS Naming Vocabulary; PA = phonological awareness; PC = print concept; BAS-WR = BAS Word Reading. *p <.05. **p < .01.
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Appendix C
Table C1
Number of Families with Income Above and Below 60% of the National Median at Sweep 1
Frequency Percent
Below 60% median 180 29.4
Above 60% median 432 70.6
Total 612 100

Table C2
Mother's Highest Educational Qualification at Sweep 1
Frequency Percent

Valid No qualification 91 14.9
NVQ Level 1 71 11.6
NVQ Level 2 207 33.8
NVQ Level 3 49 8.00
NVQ Level 4 165 27.0
NVQ Level 5 18 2.90
Total 601 98.2

Missing Overseas qualifications only 10 1.60
Not applicable 1 0.20

Total 612 100

Table C3

Mother's Self-reported Literacy and Numeracy Skills in Daily Activities at Sweep 1

Ability Read storybooks Fill out forms Calculate change
Frequency  Percent Frequency Percent Frequency Percent

Low 40 6.50 27 4.40 15 2.50

High 572 935 585 95.6 597 97.5

Total 612 100 612 100 612 100
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Table C4
Frequency of Home Tutoring at Sweep 2, Age 3

Alphabets Numbers/counting Songs/poems/rhymes
Rating  Frequency Percent Frequency Percent Frequency Percent
0 108 17.6 15 2.50 16 2.60
1 77 12.6 21 3.40 17 2.80
2 134 21.9 69 11.3 39 6.40
3 74 12.1 55 9.00 55 9.00
4 48 7.80 42 6.90 35 5.70
5 23 3.80 23 3.80 26 4.20
6 11 1.80 27 4.40 24 3.90
7 137 22.4 360 58.8 400 65.4
Total 612 100 612 100 612 100

Note. 0 = not at all, 1 = occasionally or less than once a week, 2 = 1-2 days per week, 3=3
times a week, 4 = 4 times a week, 5 = 5 times a week, 6 = 6 times a week, 7 =7 times a
week.

Table C5

Frequency of Reading to The Child at Home at Sweep 2, Age 3

Rating Frequency Percent
1 0 0.00
2 5 0.80
3 5 0.80
4 72 11.8
5 122 19.9
6 408 66.7
Total 612 100

Note. 1 = not at all, 2 = less often, 3 = once or twice a month, 4 = once or twice a week, 5 =
several times a week, 6 = every day.

Table C6

Frequency of Library Visit at Sweep 2, Age 3

Rating Frequency Percent
0 368 60.1
1 70 114
2 104 17.0
3 44 7.20
4 26 4.20
Total 612 100

Note. 0 = not at all, 1 = on special occasions, 2 = once a month, 3 = once a fortnight, 4 = once
a week.
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Table C7

Hours a Day Child Watches Television/videos at Sweep 2, Age 3

Rating Frequency Percent
1 10 1.60
2 120 19.6
3 348 56.9
4 134 21.9
Total 612 100

Note. 1 = not at all, 2 = up to one hour, 3 = more than 1 hour, less than 3 hours, 4 = more than
3 hours.

Table C8

Frequency of the Child Painting/drawing at Home at Sweep 2, Age 3

Rating Frequency Percent
0 5 0.80
1 22 3.60
2 58 9.50
3 67 10.9
4 58 9.50
5 44 7.20
6 31 5.10
7 327 53.4
Total 612 100

Note. 0 = not at all, 1 = occasionally or less than once a week, 2 = 1-2 days per week, 3=3
times a week, 4 = 4 times a week, 5 =5 times a week, 6 = 6 times a week, 7 = 7 times a week.

Table C9

Teacher-reported Number of Phonological Awareness Attributes Attained at Age 5
Attributes attained Frequency Percent
0 7 1.10
1 10 1.60
2 40 6.50
3 34 5.60
4 42 6.90
5 41 6.70
6 51 8.30
7 76 12.4
8 66 10.8
9 245 40.0

Total 612 100
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Table C10
Teacher-reported Number of Print Concept Attributes Attained at Age 5
Attributes attained Frequency Percent
0 1 0.20
1 5 0.80
2 7 1.10
3 14 2.30
4 48 7.80
5 58 9.50
6 96 15.7
7 109 17.8
8 107 17.5
9 167 27.3
Total 612 100
Table C11
Teacher-reported Literacy and Language Skills at Sweep 4, Age 7
Speaking/listening Reading Writing
Rating Frequency Percent Frequency Percent Frequency Percent
Valid 1 15 2.50 34 5.60 46 7.50
2 74 12.1 106 17.3 125 20.4
3 274 44.8 217 355 256 41.8
4 182 29.7 156 25.5 125 20.4
5 66 10.8 84 13.7 45 7.40
Missing 1 0.2 15 2.5 15 2.5
Total 612 100 612 100 612 100

Note. 1 = well below average, 2 = below average, 3 = average, 4 = above average, 5 = well
above average.



	Insert from: "Siyu Ma_RDM_2021_cover sheet.pdf"
	DEPOSIT AND CONSULTATION OF DISSERTATION
	Please use block capitals
	Declaration by the candidate as author of the dissertation




