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Abstract
In this chapter, we consider the role of the home literacy environment (HLE) in the development
of children at elevated risk of reading difficulties through a familial history of dyslexia.
Characterized by difficulties in word-level literacy and underpinned by differences in
phonological processing, dyslexia is both highly heritable and aetiologically complex. We first
consider patterns of gene-environment interplay in reading development within a ‘multiple
deficit’ framework. We review findings from prospective, longitudinal studies of dyslexia from
various countries in relation to the HLE, before outlining findings from two studies in detail: The
Wellcome Language and Reading Project in the UK, and the On Track study in Norway. There is
growing evidence that a rich HLE can be protective in the reading trajectories of children at
familial risk of dyslexia; and conversely, impoverished early literacy experiences combine with
other risk factors to inhibit literacy trajectories. We consider the implications of this research

base for the conceptualization of HLE and intervention design.



The nature and aetiology of reading difficulties

Reading difficulties run in families: the likelihood of a child developing dyslexia is up to
four times greater if they have a parent or a sibling with reading difficulties, than if they do not
(Snowling & Melby-Lervag, 2016). Twin studies have established that the familial nature of
dyslexia is in large part due to genetically inherited traits: individual differences in literacy skills
are strongly influenced by genetic factors, with heritability estimates of approximately 70%.
These estimates are similar across the whole range of ability, and across cultures, languages, and
education systems (Andreola et al., 2021; Olson et al., 2014). This apparently straightforward
finding opens up a set of interesting and much more nuanced questions: How are literacy skills
transmitted across generations — or put another way, what are the underlying building blocks of
literacy that are inherited? Since reading is not 100% heritable, what are the specific
environmental factors contributing to the non-genetic variance? And perhaps most importantly,
how do the genetic factors that influence reading interact with the environment of a developing

reader?

Reading is a complex skill that draws on multiple underlying cognitive processes, as well
as explicit teaching and experience. It requires the young reader to ‘crack the code’ of the visual
writing system, and map this onto existing linguistic knowledge and comprehension. The
distinction between the code-based aspects of reading and the oral language substrate has been
formalized in the Simple View of Reading framework, which attributes individual differences in
reading comprehension to variability in those two broad domains (Hoover & Gough, 1990). This
structure is also reflected in the underlying aetiology: decoding skills in particular seem to be
largely driven by inherited genetic factors, while broader oral language skills and reading

comprehension — while also heritable — appear to also be more influenced by environmental



factors (Tosto et al., 2017). This is important to bear in mind when considering how these
aspects of language and literacy skills are transmitted through the family, and how environmental

factors — such as the HLE — may interact with a child’s intrinsic strengths and weaknesses.

The hallmark of dyslexia is difficulty in word-level literacy skills, and in particular
decoding and reading fluency (Carroll et al., in press). In turn, decoding builds on core pre-
literacy skills including phonological awareness, rapid retrieval of visual-phonological mappings
(usually indexed by Rapid Automatized Naming tasks), and knowledge of letter sounds. A large
and well-established body of literature has demonstrated that these predictors of decoding are
also excellent markers of dyslexia: children with early weaknesses in these foundational skills
are highly likely to go on to meet criteria for dyslexia (Catts et al., 2001; Hulme & Snowling,
2014; Puolakanaho et al., 2007). Further, beyond confirming a reliable association, there is
strong evidence that phonological deficits are a key causal factor in reading difficulties, and that
this phonological deficit is part of what is transmitted across generations in families with
dyslexia. Not only do parents and children with dyslexia have weaker phonological skills, but so
do siblings whose reading skills fall within the normal range, and who appear to be ‘unaffected’
by dyslexia (Snowling et al., 2003). Phonological skills, like reading itself, have also been shown
to be heritable in twin studies, and the genetic influences on phonology in pre-readers continue to

be important for reading once formal instruction begins (Byrne et al., 2009).

However, phonological skills on their own cannot account for the variability seen within
dyslexia: not all children with dyslexia have a phonological deficit (Carroll et al., 2016). Nor can
they account for the frequent overlap with difficulties in other domains, such as language,
mathematics, or attention (Moll, 2022). These findings have led to the development of a

‘multiple deficit’ model, which proposes that instead of a single core cognitive deficit that can



account for a condition like dyslexia, constellations of risk and protective factors combine to
shape literacy — and related — outcomes (Catts et al., 2024; Pennington, 2006). A corollary of this
proposal is that risks may accumulate to increase the likelihood of a poor literacy outcome
(Hayiou-Thomas et al., 2017, 2020). For instance, children who enter school with weaknesses in
broad oral language skills such as vocabulary and grammar, are more likely to struggle with
reading than children with isolated phonological deficits (Bishop & Adams, 1990; Adlof &
Hogan, 2018; Peterson, Pennington, Shriberg & Boada, 2009; Hayiou-Thomas et al., 2017).
Similarly, children whose ‘pre-literacy’ skills are weak alongside weak executive function —
which serves to regulate many aspects of behaviour and cognition — are more likely to meet
criteria for dyslexia later in childhood. Conversely, children whose pre-literacy skills are just as
weak, but have strengths in executive function or oral language skills, appear to be less at risk of

severe literacy difficulties (Thompson et al., 2015).

Although much work is still needed to map out how particular combinations of risk and
protective factors might shape outcomes, the ‘multiple deficit’ framework is consistent with our
current understanding of genetic risk for neurodevelopmental conditions, and their transmission
within families. Genes do not code for reading per se, but rather for the neurocognitive ‘building
blocks’ of reading, and genetic factors for dyslexia overlap with those for ADHD (van Bergen et
al., 2023; Wilcutt et al., 2007), and mathematics and language difficulties (Hayiou-Thomas et al.,
2010; Kovas et al., 2007). Adding to the complexity of this picture is the fundamental concept of
gene-environment interplay: whatever intrinsic predispositions, strengths or weaknesses a child
brings to the task of reading, will also be influenced by the literacy — and broader — environment
the child experiences. Similarly, the environment will itself be shaped at least in part by the

(genetically influenced) interests and skills the child brings to the reading situation, a process



known as gene-environment correlation. A child born into a family with a history of dyslexia,
who finds the task of learning to read difficult, may be less likely to read spontaneously for
pleasure, thus reducing critical opportunities for practice. On the other hand, optimizing the
literacy environment — whether by providing explicit literacy intervention, or engaging in
rewarding shared storybook reading with younger children — can help to mitigate inherited

literacy weaknesses, and shape a more positive trajectory for a young reader.

Home literacy environment: Definitions and measurement

The conceptualization of the HLE has evolved over the years, moving from a primary
focus on shared book-reading to a broader understanding that encompasses a range of literacy-
related activities and attitudes within the family setting. These include both formal HLE, or
direct instruction in print-related skills, and informal HLE activities, such as shared storybook
reading, which are often characterized by their spontaneous and interactive nature (Ch X,
Sénéchal this volume). A further important distinction to consider is that between active and
passive HLE (Burgess et al., 2002): in the case of active HLE, parents directly interact with their
child in literacy-related activities, while in passive HLE, parents act as reading models (e.g., by
reading for pleasure themselves) or provide resources for children’s independent reading (e.g.,
books in the home, trips to the library). Integrating across the formal/informal and active/passive
dimensions, Esmaeeli (2023) argues for a fine-grained, multifactorial model of the informal HLE
that encompasses three distinct but interrelated factors: shared book reading (active), access to
print (passive) and parents’ reading interests and habits (passive). Beyond describing the nature
of the HLE, these models make important predictions about the impact of different aspects of
HLE on children’s literacy development: while formal HLE has been shown to be consistently

predictive of code-based skills (Justice & Ezell, 2000; Sénéchal & LeFevre, 2002), informal



HLE — with its emphasis on rich contextualized language experiences — is critical for developing
narrative understanding (Levy et al., 2006; Niklas & Schneider, 2013). Moreover, while in
general active HLE appears to be more influential than passive HLE, “access to print” is

considered to be crucial for promoting early literacy skills.

Early findings on HLE and reading difficulties

Prospective longitudinal studies allow the identification of early predictors of reading
difficulties. According to the logic of this study design, children are recruited before they start to
learn to read formally, i.e., from birth or preschool age, and those who are more likely to go on to
have reading difficulties are purposely over-represented. Given that dyslexia is highly heritable,
this typically means recruiting children with dyslexic first-degree relatives. Predictor variables
may be at the child level (e.g., early language and cognitive skills), parent level (e.g., parental
reading skills) and/or contextual level (e.g., home literacy practices, family socioeconomic
status).

The first prospective studies of dyslexia were mainly concerned with identifying child-
level cognitive predictors (e.g., Pennington & LeFly, 2001; Scarborough, 1990). However,
studies that included measures of parental reading skills, habits and/or home literacy practices
reported subtle patterns of difference between children who later went on to be identified as
dyslexic in comparison to those who did not. Scarborough et al. (1991) reported that children
who were identified as poor readers in Grade 2 had experienced less shared reading in the home
and showed less intrinsic interest in print during the preschool years than their peers with
expected level reading skills, both with and without a family history of reading difficulties. By

contrast, in a Danish sample, Elbrg et al. (1998) reported no differences in preschool experiences



of shared reading between children who went on to be identified as dyslexic compared with
those who did not. Moreover, dyslexic parents read with their children as much as non-dyslexic
parents, regardless of their child’s later reading status. There were, however, small differences in
parents’ own reading habits, such that mothers of children who went on to be identified as
dyslexic reported less work-related reading compared with those whose children were identified
as typical readers. Contrastingly, Snowling and colleagues’ first prospective study in the UK
reported no association between parental reading habits and child literacy outcomes in families
with a history of dyslexia (Snowling et al., 2007). Although literacy experiences in the early
years were not measured in this study, by 12 to 13 years, dyslexic children had less print
exposure and read for pleasure less often than their non-dyslexic peers. This pattern of findings is
consistent with the idea of active gene-environment correlation, such that children with reading
difficulties are less likely to seek out experiences with print (Harlaar et al., 2007; van Bergen et
al., 2018). Overall, the results of early prospective studies of dyslexia are suggestive of subtle
differences in home literacy experiences for dyslexic children in comparison to non-dyslexic
peers; however, small sample sizes and differences in measurement between studies limit
interpretation of these findings.

The Dutch Dyslexia Programme combined a prospective longitudinal study with genetic
analysis and intervention programmes (van der Leij et al., 2013). Single questionnaire items
tapping parent-child shared reading, library membership and the number of books in the home
(i.e., informal HLE) did not distinguish between those children with a familial history of dyslexia
who went on to develop dyslexia themselves from those whose reading skills developed typically
(van Bergen et al., 2011). In an analysis using a larger sample from the programme, HLE

measures similarly did not distinguish between reading groups, whereas parental reading skills



were related to children’s reading status at age 9 (van Bergen et al., 2014). Findings from this
study confirm that the HLE is very unlikely to have a simple causal relation with reading
difficulties, but do not allow examination of the circumstances in which home literacy
experiences may be protective in the development of children with a familial history of dyslexia.
The Jyvaskyla Longitudinal Study of Dyslexia is perhaps the longest-running prospective
study of this kind. In 1993, a birth cohort of 200 Finnish children, half with a familial history of
dyslexia, was recruited to the study. Children were followed longitudinally from birth, allowing
insight into early neurobiological, cognitive and contextual predictors of dyslexia, as well as
analysis of developmental trajectories into adulthood (Lyytinen et al., 2015). In line with the
Home Literacy Model (Sénéchal & LeFevre, 2002), parent-report measures were used to
differentiate shared reading activities and direct parental teaching of literacy skills. These
measures of ‘active’ HLE were supplemented by indices of children’s interest in reading,
parental reading habits, and availability of books in the home. In this sample, where groups were
matched for socioeconomic status, shared reading activity and children’s interest in books did
not differ according to family history of dyslexia (Torppa, Poikkeus et al., 2007). However,
children identified as poor readers by age 7 had experienced less shared reading before school
age than good readers (Torppa, Tolvanen et al., 2007). In a longitudinal analysis from 2 to 15
years, shared reading predicted children’s vocabulary and reading motivation, while direct
parental teaching predicted emergent literacy skills. Both pathways contributed to reading
comprehension at age 15, in line with the predictions of the Home Literacy Model (Torppa et al.,
2022). Importantly, family history of dyslexia was a significant moderator of several pathways
within the model: shared reading in childhood, vocabulary and reading fluency were stronger

predictors of adolescent reading comprehension in the familial risk group, while motivation was



a more important predictor for adolescents without familial risk. These long-term effects of HLE
point to a protective role of early shared reading with children with a familial history of dyslexia,
via positive impact on the oral language foundations of reading comprehension.

The Wellcome Language and Reading Project

The Wellcome Language and Reading Project (WLRP) is a longitudinal study of language and
literacy development based in York, UK, which followed children at family risk of dyslexia and
children with preschool language difficulties including developmental language disorder (DLD),
as well as a group of low-risk controls, from the ages of 3% to 9 years (Snowling et al., 2015;
2019). All children were assessed annually on an extensive battery of language and literacy
skills, as well as on measures of broader cognition, attention and motor skills. The overall aims
of the study were to characterize the developmental trajectories of children at high risk of
dyslexia, to identify early precursors, and to examine the relationship between difficulties in

literacy vs. broader oral language.

In line with other family risk samples, we found that young children with a dyslexic
parent or sibling were themselves more likely to meet criteria for dyslexia than the control group.
The likelihood of dyslexia increased further if children were identified as having early language
impairment, and particularly if those language difficulties persisted to the age of school entry.
The core pre-literacy foundations of reading — phonological awareness, Rapid Automatized
Naming, and letter sound knowledge — were strong early predictors of literacy outcomes and
differentiated the dyslexic and developmental language disorder groups in the school years. Over
and above these core predictors, weak executive function added to the risk, while strong
executive function appeared to be protective, particularly at the age of school-entry (Snowling et

al., 2019; Thompson et al., 2015). Taken together, these findings cohere with the existing



literature in showing that the family risk of dyslexia is transmitted in large part through the
building blocks of word-level literacy skills, and that its effects are modulated by the broader
language and executive function skills that a child brings to the task of learning to read when

they begin school.

Preschool HLE was measured at the second data collection point of the WLRP, when
children were 4 years old. A structured family interview was conducted in person with each
child’s primary caregiver, which included questions relating to home literacy practices, parental
attitudes to reading, children’s interest in books, and socio-demographic correlates such as
parental education level and occupational status (Hamilton, 2013). The HLE questions focused
primarily on parent-child interactions (i.e., an ‘active’ conceptualization) and were designed to
align with Sénéchal and LeFevre’s (2002) Home Literacy Model. Questions tapping the
‘informal” HLE related to the frequency of shared storybook reading in the home, the age of
onset of shared reading and the frequency of library visits. The number of books in the home was
included as an indirect indicator of storybook exposure in this study, rather than as a separate
construct relating to resources in the home. Questions relating to the ‘formal” HLE asked parents
to estimate how often they helped their child to identify letters, to read words, and to write letters
and words. Other items asked about children’s interest in reading, parents’ enjoyment of reading
and parents’ views about the importance of reading with their preschool children.

In addition to the interview, parents completed three checklist measures, in which they
indicated which titles and authors of children’s books, and authors of adult fiction, they
recognized from lists made up of target items and foils. The logic of title/author checklists is that
parents who engage in more reading with their children are likely to be more familiar with the

titles and authors of popular children’s books; likewise, parents who read for pleasure themselves
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are likely to recognize more authors of adult fiction (Stanovich & West, 1989). Checklist
measures thus serve as a proxy for reading behaviours, and unlike parent-report questions are not
subject to social desirability bias. A limitation is that they rely on verbal memory, which may
unduly penalize dyslexic respondents. Nonetheless, the checklist measures were found to have
good reliability and validity in the WLRP sample (Hamilton, 2014).

The HLE variables measured when children were 4 years were considered as predictors
of foundational literacy skills one year later, and reading outcomes at age 6, in a longitudinal
path model (Hamilton et al., 2016). In this analysis, the checklist measures alone were used as
indicators of children’s exposure to storybooks, due to weak factor loadings of the parent-report
questions. Results broadly supported the Home Literacy Model, since storybook exposure
predicted children’s oral language skills at age 5, which in turn predicted reading comprehension
a year later. Conversely, parents’ direct teaching of literacy skills predicted emergent literacy
skills at age 5, which in turn predicted word-level literacy at age 6. The effect of family
socioeconomic status on reading outcomes was partially mediated by the HLE. An unexpected
finding was that storybook exposure also directly predicted emergent decoding (letter knowledge
and early word reading) in both groups, and phonological awareness only for children with a
familial history of dyslexia. It is possible, then, that storybook reading with young children with
a familial history of dyslexia supports emergent literacy skills. An alternative explanation,
however, is that the checklist measures used in this study are more influenced by parental
literacy-related skills than self-report measures of shared storybook reading, which may act as a
confound.

The impact of a wider range of contextual variables on children’s development in the

WLRP was considered by Dilnot et al. (2017). In this study, a ‘cumulative risk index” was
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calculated for each child, i.e., variables measuring HLE, socioeconomic status, family stresses
and child health were dichotomized (risk/no risk) and summed to indicate the extent of children’s
contextual and health vulnerabilities. Children with a familial history of dyslexia experienced
more of these risks in the early years than their peers. Indices of HLE and child health predicted
children’s foundational literacy skills, while HLE and family stresses predicted attention and
behaviour at school entry. Importantly, familial risk of dyslexia was no longer a significant
predictor of these school readiness skills when the environmental and health risks were
controlled. These findings underscore the likelihood that one of the strongest unique indicators of
whether a child will be identified with developmental dyslexia — i.e., their familial history of
dyslexia — represents patterns of gene-environment interplay.

Research relating early HLE to children’s later literacy skills has been critiqued for
failing to control for parental skills, which raises the likelihood of false inferences about the
causal role of environmental factors in children’s development (Hart et al., 2021). Information on
parents’ language and literacy skills was gathered at the start of the WLRP. Thus, Puglisi et al.
(2017) examined the predictive value of HLE on children’s foundational skills for reading, when
controlling for mothers’ literacy-related skills. Note that paternal genetic confounds could not be
controlled in this study, since data were only available for a small subset of fathers.
Unsurprisingly, maternal oral language and phonological skills directly predicted their 5-year-old
children’s oral language and emergent literacy skills, respectively. Latent variables representing
informal and formal preschool HLE activities also predicted children’s skills; however, when
maternal language was added to the model, informal HLE (here encompassing both active and
passive components) no longer explained unique variance in children’s oral language skills a

year later. On the other hand, formal HLE (direct instruction) continued to predict a small
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amount of variance in children’s emergent literacy. Relatedly, in a small subsample from the
WLRP, the linguistic and affective quality of shared storybook interactions between mothers and
their four-year-old children was positively related to objectively measured maternal oral
language skills (Hamilton et al., 2022). Taken together, these studies signal the importance of
parental language skills in shaping the HLE, reinforcing the idea that HLE variables are best
conceptualized as reflecting gene-environment correlations.

In summary, the WRLP has contributed a number of insights into the role of the HLE in
the development of children at elevated risk of reading difficulties through a familial history of
dyslexia. However, several unanswered questions remain. First, predictive relations between
preschool HLE and children’s developing language and literacy skills appear to operate in a
similar way for children with and without a familial history of dyslexia, such that informal HLE
interactions support oral language while formal HLE at preschool age predicts emergent literacy
skills at school entry. Both pathways explain individual differences in children’s later reading
comprehension. The possibility that shared storybook reading plays an additional role in
supporting phonological skills in children at familial risk is raised by the findings of Hamilton et
al. (2016) as well as other studies of HLE in at-risk samples (Torppa, Poikkeus et al., 2007).
However, shared storybook reading is interactionally complex, and these study designs cannot
isolate the mechanisms through which phonological awareness may be boosted in this context. In
order to demonstrate a causal role of shared storybook reading in the phonological development
of at-risk children, tightly controlled intervention studies are needed. Second, children with a
familial history of dyslexia experience more contextual and health vulnerabilities that are likely
to impact academic progress. Dyslexia is aetiologically complex and very commonly co-occurs

with other neurodevelopmental and health conditions (Moll, 2022). Further, parents’ reading
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difficulties may impact family socioeconomic status by constraining educational and
employment outcomes, and thus earning potential. Group-level differences in HLE between
children with and without a familial history of dyslexia have not been consistently demonstrated.
However, taking an individual risk approach, Dilnot et al. (2017) showed that differences in HLE
may be one among a constellation of contextual factors that contribute to the development of
children at elevated risk of reading difficulties, through gene-environment interplay. Finally,
HLE is closely related to parental skills; in particular, the importance of maternal oral language
is highlighted in the WLRP. Indirect measures of storybook exposure commonly used in HLE
research, including title/author checklists, may rely disproportionately on respondents’ verbal
abilities, limiting their validity as a pure measure of ‘environment’. One plausible mechanism by
which parental language skills operate on children’s developing literacy is the quality of verbal
interactions in the home during the preschool years. Shared storybook reading provides a
particularly rich context for language learning, and extra-textual talk during early shared reading
interactions has been shown to uniquely predict children’s later literacy-related skills (Demir-
Lira et al., 2019). However, larger-scale studies examining the quality of HLE interactions and
objectively measured language and literacy skills of both mothers and fathers of children at
elevated risk of reading difficulties would be needed to understand the interplay of genetic and
environmental influences more fully.

The On Track Study

The On Track study is a randomized controlled trial aimed at reducing reading difficulties
among Norwegian students. The trial involves 1200 Norwegian 6-year-olds, focusing on the
lowest-achieving 20% identified through early screening processes at the start of Grade 1

(Lundetrz et al., 2017). In addition to identifying reading difficulties, detailed parental
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questionnaires covering demographics, HLE, and family history of reading difficulties were also
collected during this phase. Children were individually tested on a range of skills including
short-term memory, Rapid Automatized Naming, letter knowledge, phonemic awareness, word

reading, spelling, and vocabulary.

A series of studies using data from On Track has extended the multiple deficit model
(Pennington, 2006) by incorporating a multifactorial model of the HLE (Esmaeeli, 2023;
Esmaeeli et al., 2018, 2019). These studies focus on the interplay between family risk of reading
difficulties, HLE and children’s emergent literacy, language, and later literacy skills. An initial
study (Esmaeeli et al., 2018) established a foundational framework by examining the predictive
power of parents' self-reported reading difficulties on their children's emergent literacy skills in a
large sample, in line with previous research (see Snowling & Melby-Lervag, 2016). The findings
highlighted how parents’ own literacy challenges, and their attitudes towards prints and literacy
practices, may be reflected in their children’s language and literacy outcomes. Specifically, if
parents have experienced reading difficulties themselves, their children are more likely to
encounter challenges in developing emergent literacy skills. Moreover, the risk of reading
difficulties in children increases significantly if both parents have experienced reading

difficulties, in line with a cumulative risk model.

Building on these findings, a second study examined the longitudinal impact of HLE
factors and family risk of reading difficulties on children’s emergent literacy skills and their
literacy outcomes two years later (Esmaeeli et al., 2019). In line with other research (e.g., Dilnot
et al., 2017; Hamilton et al., 2016), indices of family socioeconomic status (here parental
education level) were lower in children at family risk of reading difficulties than their peers with

no familial risk, and family socioeconomic status was predictive of HLE. Longitudinal findings
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indicated that preschool emergent literacy skills, fostered within a rich HLE, play a mediating
role in reducing the likelihood of reading difficulties by Grade 2. The HLE may therefore act as a
protective factor in the literacy development of children at familial risk of dyslexia, via its impact

on foundational skills before children start to learn to read formally at school.

Finally, Esmaeeli (2023) tested a multifactorial model of HLE in an extended multiple
deficit model of reading difficulties. In a sample of 794 children from the On Track study, three
components of informal HLE (reading-related activities; access to print; parents’ reading
interests and habits) independently predicted variance in children’s emergent literacy skills.
Importantly, this association between HLE and emergent literacy persisted after controlling
parents’ self-reported reading difficulties, again indicating a protective function for HLE. This
nuanced perspective recognizes that HLE components are not uniform: rather, they interact with
each other and moderate the likelihood of family-risk factors impacting children’s emergent

literacy.

These studies have advanced the conceptualization of the HLE, within a multifactorial
framework. First, parents’ own reading habits and attitudes play a crucial role: the frequency and
diversity of parents’ reading activities for their own enjoyment influence their children’s interest
and attitudes towards reading. This passive aspect of the HLE sets a foundational template for
literacy within the family. Second, literacy-related activities between parents and children, such
as shared book reading, storytelling, and content-based discussions, directly contribute to
children’s language and reading comprehension development. Finally, the accessibility of print
materials in the home, including books, magazines, newspapers and digital resources, creates a
literacy-rich environment that nurtures a child’s reading interest and facilitates independent

engagement with print. The way these materials are organized and displayed at home also plays a
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role in enhancing engagement, with a diverse and age-appropriate selection helping to shape the
frequency of reading and the development of reading preferences. Collectively, these
components of the informal HLE are instrumental in fostering a supportive and enriching literacy

environment for children.

In summary, findings from the On Track study converge with other prospective
longitudinal studies of dyslexia to suggest that the HLE predicts foundational literacy skills and
later literacy outcomes in a similar manner for children with a familial risk of dyslexia as for
their peers with no family risk. This has been demonstrated in a larger sample of children than in
previous studies. A key contribution of this work is the multi-factorial conceptualization of HLE
within a ‘multiple deficit’ framework of dyslexia, in which parental reading difficulties interact
with the home environments that they provide for their children to shape the trajectory of literacy

development.

Summary and Conclusions

Several longitudinal studies, including the WLRP and On Track, have advanced our
understanding of the role of HLE in the literacy development of children with family risk of
dyslexia over recent years. Some convergent findings are summarized here, with consideration of
implications for intervention.

There is no evidence that the HLE plays a simple causal role in developmental dyslexia.
Like many neurodevelopmental conditions, dyslexia is aetiologically complex, and is best
conceptualized within a ‘multiple deficit’ framework, in which many risk and protective factors
interact to shape children’s literacy outcomes. There is little evidence for systematic differences
in HLE between families with and without a familial history of dyslexia. Where differences have

been reported at the group level, they tend to (a) relate to parental reading habits (passive HLE)
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and/or (b) be explained by socioeconomic differences between the groups. There is, instead,
substantial within-group variation in home literacy practices.

Several studies have now confirmed the predictions of Sénéchal and LeFevre’s (2002)
Home Literacy Model regarding distinct pathways from informal and formal HLE practices to
later reading skills in samples of children with a family history of dyslexia (see also Chapters X,
X, in this book). This suggests that direct literacy instruction in the home can positively impact
preliteracy skills at school entry for these children, as for children with no known risk of reading
difficulties (e.g., Puglisi et al., 2017). Further, enriching ‘informal’ activities such as shared
storybook reading can boost the broader oral language skills that support later reading
comprehension, which may help to compensate weaker phonological skills. In combination,
these findings indicate that a rich home literacy environment promotes the literacy development
of all children.

Moreover, there is some evidence that the informal HLE may sometimes have a wider-
ranging effect in supporting foundational skills for literacy, including phonological awareness
and emergent decoding, in children with a familial history of dyslexia than in their peers (e.g.,
Esmaeeli, 2023; Hamilton et al., 2016; Torppa, Poikkeus et al., 2007). Further, in an extended
longitudinal analysis, Torppa et al. (2022) showed that continued shared reading in the home
beyond the early years supported reading comprehension into adolescence for children with a
familial history of dyslexia only, which suggests that informal HLE can be protective in the
literacy development of these children. Conversely, taking an individual ‘cumulative risk’
approach, Dilnot et al. (2017) showed that an impoverished HLE may interact with other
contextual and child-level risks to inhibit foundational skills for literacy. Since children who go

on to be identified as dyslexic typically show weak emergent literacy skills at school entry,
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promoting home literacy activities that can support emergent literacy is a potential target for
intervention where children are known to have a familial history of dyslexia. Such activities
cannot prevent a child from being dyslexic, but they may be protective in boosting oral language,
phonological and emergent decoding skills in readiness for learning to read at school.

A multifactorial model of HLE emphasizes the necessity of a broad yet targeted approach
when designing home-based interventions aimed at enhancing children’s language and literacy
development (Esmaeeli, 2023). Parental reading habits, literacy-related activities between
parents and children, and the accessibility of print materials in the home not only have
independent effects on children’s emergent literacy, but also interact with each other, enhancing
their collective impact. Further research is needed in order to develop comprehensive, culturally
aware home literacy interventions, and to evaluate their efficacy in promoting equitable literacy
outcomes across different societal contexts.

Finally, it is clear that the HLE is shaped by parents’ own genetically influenced
language and literacy skills and so should not be conceptualized as a purely ‘environmental’
construct. For example, findings from the WLRP have emphasized the role of maternal language
skills in shaping literacy-related interactions in the home (see also Zhang et al., 2023, for
comparable findings in a Chinese sample). Dyslexic parents may be particularly motivated to
support their children’s early literacy development, but unsure how best to do this (Wilmot et al.,
2022). The development of resources that support dyslexic adults to facilitate mutually
rewarding interactions with their children around books in the home, drawing on individual

interests and strengths, is a potentially important focus for early intervention.



19

References

Adlof, S. M., & Hogan, T. P. (2018). Understanding Dyslexia in the Context of Developmental
Language Disorders. Language, Speech, and Hearing Services in Schools, 49(4), 762—
773. https://doi.org/10.1044/2018 LSHSS-DYSLC-18-0049

Andreola, C., Mascheretti, S., Belotti, R., Ogliari, A., Marino, C., Battaglia, M., & Scaini, S.
(2021). The heritability of reading and reading-related neurocognitive components: A
multi-level meta-analysis. Neuroscience and Biobehavioral Reviews, 121, 175-200.

https://doi.org/10.1016/j.neubiorev.2020.11.016

Bishop, D. V., & Adams, C. (1990). A prospective study of the relationship between specific
language impairment, phonological disorders and reading retardation. Journal of Child
Psychology and Psychiatry, and Allied Disciplines, 31(7), 1027-1050.
https://doi.org/10.1111/j.1469-7610.1990.tb00844.x

Burgess, S. R., Hecht, S. A., & Lonigan, C. J. (2002). Relations of the home literacy
environment (HLE) to the development of reading-related abilities: A one-year
longitudinal study. Reading Research Quarterly, 37(4), 408-426.
https://doi.org/10.1598/RRQ.37.4.4

Bus, A. G., van lJzendoorn, M. H., & Pellegrini, A. D. (1995). Joint book reading makes for
success in learning to read: A meta-analysis on intergenerational transmission of literacy.
Review of Educational Research, 65(1), 1-21.
https://doi.org/10.3102/00346543065001001

Byrne, B., Coventry, W. L., Olson, R. K., Samuelsson, S., Corley, R., Willcutt, E. G.,
Wadsworth, S., & Defries, J. C. (2009). Genetic and environmental influences on aspects

of literacy and language in early childhood: Continuity and change from preschool to


https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0049
https://doi.org/10.1016/j.neubiorev.2020.11.016

20

Grade 2. Journal of Neurolinguistics, 22(3), 219-236.
https://doi.org/10.1016/j.jneuroling.2008.09.003

Carroll, J. M., Solity, J., & Shapiro, L. R. (2016). Predicting dyslexia using prereading skills: the
role of sensorimotor and cognitive abilities. Journal of Child Psychology and Psychiatry,
and Allied Disciplines, 57(6), 750-758. https://doi.org/10.1111/jcpp.12488

Carroll, J.M., Holden, C., Kirby, P., Thompson, P. Snowling, M.J. & the Dyslexia Delphi Panel
(2024). Towards a consensus on dyslexia: Findings from a Delphi study.
https://osf.io/preprints/osf/tb8mp

Catts, H. W., Fey, M. E., Zhang, X., & Bruce Tomblin, J. (2001). Estimating the risk of future
reading difficulties in Kindergarten children. Language, Speech & Hearing Services in
Schools, 32, 38-50. https://doi.org/10.1044/0161-1461(2001/004)

Catts, H. W., Terry, N. P., Lonigan, C. J., Compton, D. L., Wagner, R. K., Steacy, L. M.,
Farguharson, K., & Petscher, Y. (2024). Revisiting the definition of dyslexia. Annals of
Dyslexia. https://doi.org/10.1007/s11881-023-00295-3

Demir-Lira, O.E., Applebaum, L.R., Goldin-Meadow, S., & Levine, S.C. (2019). Parents’ early
book reading to children: Relation to children’s later language and literacy outcomes
controlling for other parent language input. Developmental Science, 22(3), e12764.
https://doi.org/10.1111/desc.12764

Dilnot, J. Hamilton, L.G., Maughan, B., & Snowling, M.J. (2017). Child and environmental risk
factors predicting readiness for learning in children at high risk of dyslexia. Development

& Psychopathology, 29(1), 235-244. https://doi.org/10.1017/S0954579416000134



21

Elbrg, C., Borstram, I., & Petersen, D.K. (1998). Predicting dyslexia from kindergarten: The
importance of distinctness of phonological representations of lexical items. Reading
Research Quarterly, 33(1), 36-60. https://doi.org/10.1598/RRQ.33.1.3

Esmaeeli, S. (2023). A model of the Home Literacy Environment and family risk of reading
difficulty in relation to children’s preschool emergent literacy. Journal of Learning
Disabilities, 57(3), 181-196. https://doi.org/10.1177/00222194231195623

Esmaeeli, Z., Kyle, F. E., & Lundetre, K. (2019). Contribution of family risk, emergent literacy
and environmental protective factors in children’s reading difficulties at the end of
second-grade. Reading and Writing, 32(9), 2375-2399. https://doi.org/10.1007/s11145-
019-09948-5

Esmaeeli, Z., Lundetree, K., & Kyle, F. E. (2018). What can parents’ Self-report of reading
difficulties tell us about their children’s emergent literacy at school entry? Dyslexia,
24(1), 84-105. https://doi.org/10.1002/dys.1571

Hamilton, L.G. (2013). The role of the home literacy environment in the early literacy
development of children at family risk of dyslexia. PhD thesis, University of York.
https://etheses.whiterose.ac.uk/4823/1/Lorna%20Hamilton%20PhD%20T hesis.pdf

Hamilton, L.G. (2014). Early exposure to storybooks in the home Validation of title/author
checklist measures in a sample of children at elevated risk of reading difficulty.
Assessment & Development Matters, 6(1), 31-34.

Hamilton, L.G., Hayiou-Thomas, M.E., Hulme, C., & Snowling, M.J. (2016). The home literacy
environment as a predictor of the early literacy development of children at family risk of
dyslexia. Scientific Studies of Reading, 20(5), 401-419.

https://doi.org/10.1080/10888438.2016.1213266



22

Hamilton, L.G., Hayiou-Thomas, M.E., & Snowling, M.J. (2022). Shared storybook reading with
children at family risk of dyslexia. Journal of Research in Reading, 44(4), 859-881.

https://doi.org/10.1111/1467-9817.12375

Harlaar, N., Dale, P. S., & Plomin, R. (2007). Reading exposure: a (largely) environmental risk
factor with environmentally-mediated effects on reading performance in the primary
school years. Journal of Child Psychology and Psychiatry, and Allied Disciplines,
48(12), 1192-1199. https://doi.org/10.1111/j.1469-7610.2007.01798.x

Hart, S.A., Little, C., & van Bergen, E. (2019). Nurture might be nature: Cautionary tales and
proposed solutions. NPJ Science of Learning, 6(1), 2. https://doi.org/10.1038/s41539-

020-00079-z

Hayiou-Thomas, M. E., Harlaar, N., Dale, P. S., & Plomin, R. (2010). Preschool speech,
language skills, and reading at 7, 9, and 10 years: etiology of the relationship. Journal of
Speech, Language, and Hearing Research: JSLHR, 53(2), 311-332.
https://doi.org/10.1044/1092-4388(2009/07-0145)

Hayiou-Thomas, M. E., Carroll, J. M., Leavett, R., Hulme, C., & Snowling, M. J. (2017). When
does speech sound disorder matter for literacy? The role of disordered speech errors, co-
occurring language impairment and family risk of dyslexia. Journal of Child Psychology
and Psychiatry, and Allied Disciplines, 58(2), 197-205.
https://doi.org/10.1111/jcpp.12648

Hayiou-Thomas, M. E., Smith-Woolley, E., & Dale, P. S. (2020). Breadth versus depth:
Cumulative risk model and continuous measure prediction of poor language and reading

outcomes at 12. Developmental Science, €12998. https://doi.org/10.1111/desc.12998



23

Hoover, W. A., & Gough, P. B. (1990). The simple view of reading. Reading and Writing, 2(2),
127-160. https://doi.org/ 10.1007/bf00401799

Hulme, C., & Snowling, M. J. (2014). The interface between spoken and written language:
developmental disorders. Philosophical Transactions of the Royal Society B: Biological
Sciences, 369(1634), 20120395. https://doi.org/10.1098/rsth.2012.0395

Justice, L. M., & Ezell, H. K. (2000). Enhancing children’s print and word awareness through
home-based parent intervention. American Journal of Speech-Language Pathology, 9(3),
257-269. https://doi.org/10.1044/1058-0360.0903.257

Kovas, Y., Haworth, C. M. A., Harlaar, N., Petrill, S. A., Dale, P. S., & Plomin, R. (2007).
Overlap and specificity of genetic and environmental influences on mathematics and
reading disability in 10-year-old twins. Journal of Child Psychology and Psychiatry, and
Allied Disciplines, 48(9), 914-922. https://doi.org/10.1111/j.1469-7610.2007.01748..x

Levy, B. A., Gong, Z., Hessels, S., Evans, M. A., & Jared, D. (2006). Understanding print: Early
reading development and the contributions of home literacy experiences. Journal of
Experimental Child Psychology, 93(1), 63-93. https://doi.org/10.1016/j.jecp.2005.07.003

Lundetrz, K., Solheim, O. J., Schwippert, K., & Uppstad, P. H. (2017). Protocol: ‘On Track’, a
group-randomized controlled trial of an early reading intervention. International Journal
of Educational Research, 86, 87-95. https://doi.org/10.1016/j.ijer.2017.08.011

Lyytinen, H., Erskine, J., Hamaldinen, J., Torppa, M., & Ronimus, M. (2015). Dyslexia - early
identification and prevention: Highlights from the Jyvaskyla Longitudinal Study of
Dyslexia. Current Developmental Disorders Reports, 2, 330-338.

https://doi.org/10.1007/s40474-015-0067-1



24

Manolitsis, G., Georgiou, G. K., & Parrila, R. (2011). Revisiting the home literacy model of
reading development in an orthographically consistent language. Learning and
Instruction, 21(4), 496-505. https://doi.org/10.1016/j.learninstruc.2010.06.005

Moll, K. (2022). Comorbidity of reading disorders. In M.J. Snowling, C. Hulme, & K. Nation
(Eds.) The Science of Reading (pp. 439-459). Wiley.
https://doi.org/10.1002/9781119705116.ch20

Niklas, F., & Schneider, W. (2013). Home Literacy Environment and the beginning of reading
and spelling. Contemporary Educational Psychology, 38(1), 40-50.
https://doi.org/10.1016/j.cedpsych.2012.10.001

Olson, R. K., Keenan, J. M., Byrne, B., & Samuelsson, S. (2014). Why do children differ in their
development of reading and related skills? Scientific Studies of Reading: The Official
Journal of the Society for the Scientific Study of Reading, 18(1), 38-54. https://doi.org/
10.1080/10888438.2013.800521

Paris, D., & Alim, H. S. (2014). What are we seeking to sustain through culturally sustaining
pedagogy? A loving critique forward. Harvard Educational Review, 84(1), 85-100.
https://doi.org/10.17763/haer.84.1.9821873k2ht16m77

Pennington, B. F., & Lefly, D. L. (2001). Early reading development in children at family risk
for dyslexia. Child Development, 72(3), 816-833. https://doi.org/10.1111/1467-

8624.00317

Pennington, B. F. (2006). From single to multiple deficit models of developmental disorders.
Cognition, 101(2), 385-413. https://doi.org/ 10.1016/j.cognition.2006.04.008.
Peterson, R. L., Pennington, B. F., Shriberg, L. D., & Boada, R. (2009). What influences literacy

outcome in children with speech sound disorder? Journal of Speech, Language, and



25

Hearing Research: JSLHR, 52(5), 1175-1188. https://doi.org/10.1044/1092-

4388(2009/08-0024.

Puglisi, M., Hulme, C., Hamilton, L. G., & Snowling, M. J. (2017). The home literacy
environment in a correlate, but perhaps not a cause, of variations in children’s language
and literacy development. Scientific Studies of Reading, 21(6), 498-514.
https://doi.org/10.1080/10888438.2017.1346660

Puolakanaho, A., Ahonen, T., Aro, M., Eklund, K., Leppanen, P. H. T., Poikkeus, A.-M.,
Tolvanen, A., Torppa, M., & Lyytinen, H. (2007). Very early phonological and language
skills: estimating individual risk of reading disability. Journal of Child Psychology and
Psychiatry, and Allied Disciplines, 48(9), 923-931. https://doi.org/10.1111/].1469-
7610.2007.01763.x

Scarborough, H. S. (1990). Very early language deficits in dyslexic children. Child Development,
61(6), 1728-1743. https://doi.org/10.1111/j.1467-8624.1990.tb03562.x

Scarborough, H. S., Dobrich, W., & Hager, M. (1991). Preschool literacy experience and later
reading achievement. Journal of Learning Disabilities, 24(8), 508-511.
https://doi.org/10.1177/002221949102400811

Sénéchal, M. (2006). Testing the Home Literacy Model: Parent involvement in kindergarten is
differentially related to Grade 4 reading comprehension, fluency, spelling, and reading
for pleasure. Scientific Studies of Reading, 10(1), 59-87.

https://doi.org/10.1207/s1532799xssr1001_4



26

Sénéchal, M., & LeFevre, J. A (2002). Parental involvement in the development of children’s
reading skill: A five-year longitudinal study. Child Development, 73(2), 445-460.
https://doi.org/10.1111/1467-8624.00417

Sénéchal, M., LeFevre, J. A., Thomas, E. M., & Daley, K. E. (1998). Differential effects of home
literacy experiences on the development of oral and written language. Reading Research
Quarterly, 33(1), 96-116. https://doi.org/10.1598/RRQ.33.1.5

Snowling, M. J., Gallagher, A., & Frith, U. (2003). Family risk of dyslexia is continuous:
individual differences in the precursors of reading skill. Child Development, 74(2), 358—
373. https://doi.org/ 10.1111/1467-8624.7402003

Snowling, M. J., & Melby-Lervag, M. (2016). Oral language deficits in familial dyslexia: A
meta-analysis and review. Psychological Bulletin, 142(5), 498-545. https://doi.org/
10.1037/bul0000037

Snowling, M. J., Muter, V., & Carroll, J. (2007). Children at family risk of dyslexia: A follow up
in early adolescence. Journal of Child Psychology and Psychiatry, 48(6), 609-618.
https://doi.org/10.1111/j.1469-7610.2006.01725.x

Snowling, M., Hulme, C., Nash, H. M., Gooch, D. G., & Lervag, A. (2015). The foundations of
literacy development in children at familial risk of dyslexia. Psychological Science,
26(12), 1877-1886. https://doi.org/10.1177/095679761560

Snowling, M. J., Nash, H. M., Gooch, D. C., Hayiou-Thomas, M. E., Hulme, C., & Wellcome
Language and Reading Project Team. (2019). Developmental outcomes for children at
high risk of dyslexia and children with Developmental Language Disorder. Child

Development, 90(5), e548-e564. https://doi.org/ 10.1111/cdev.13216



27

Stanovich, K. E., & West, R. F. (1989). Exposure to print and orthographic processing. Reading
Research Quarterly, 24(4), 402-433. https://doi.org/10.2307/747605

Thompson, P. A., Hulme, C., Nash, H. M., Gooch, D., Hayiou-Thomas, E., & Snowling, M. J.
(2015). Developmental dyslexia: predicting individual risk. Journal of Child Psychology
and Psychiatry, and Allied Disciplines, 56(9), 976-987. https://doi.org/
10.1111/jcpp.12412

Torppa, M., Poikkeus, A.-M., Laakso, M.L., Tolvanen, A., Leskinen, E., Leppanen, P.H.T.,
Puolakanaho, A., & Lyytinen, H. (2007). Modelling the early paths of phonological
awareness and factors supporting its development in children with and without familial
risk of dyslexia. Scientific Studies of Reading, 11(2), 73-103.
https://doi.org/10.1080/10888430709336554

Torppa, M., Tolvanen, A., Poikkeus, A.-M., Eklund, K., Lerkkanen, M.-K., Leskinen, E., &
Lyytinen, H. (2007). Reading development subtypes and their early characteristics.
Annals of Dyslexia, 57, 3-32. https://doi.org/10.1007/s11881-007-0003-0

Torppa, M., Vasalampi, K., Eklund, K., & Niemi, P. (2022). Long-term effects of the home
literacy environment on reading development: Familial risk for dyslexia as a moderator.
Journal of Experimental Child Psychology, 215, 105314.
https://doi.org/10.1016/j.jecp.2021.105314

Tosto, M. G., Hayiou-Thomas, M. E., Harlaar, N., Prom-Wormley, E., Dale, P. S., & Plomin, R.
(2017). The genetic architecture of oral language, reading fluency, and reading
comprehension: A twin study from 7 to 16 years. Developmental Psychology, 53(6),

1115-1129. https://doi.org/10.1037/dev0000297


https://doi.org/10.1007/s11881-007-0003-0
https://doi.org/10.1016/j.jecp.2021.105314

28

van Bergen, E., de Jong, P. F., Maassen, B., & van der Leij, A. (2014). The effects of parents’
literacy skills and children’s preliteracy skills on the risk of dyslexia. Journal of
Abnormal Child Psychology, 42, 1187-1200. https://doi.org/10.1007/s10802-014-9858-9

van Bergen, E., de Jong, P. F., Regtvoort, A., Oort, F., van Otterloo, S., & van der Liej, A.
(2011). Dutch children at family risk of dyslexia: Precursors, reading development and
parental effects. Dyslexia, 17(1), 2-18. https://doi.org/10.1002/dys.423

van Bergen, E., Snowling, M. J., de Zeeuw, E. L., van Beijsterveldt, C. E., Dolan, C. V., &
Boomsma, D. I. (2018). Why do children read more? The influence of reading ability on
voluntary reading practices. Journal of Child Psychology and Psychiatry, 59(11), 1205-
1214, https://doi.org/10.1111/jcpp.12910

van Bergen, E., de Zeeuw, E., Hart, S. A., Boomsma, D., de Geus, E., & Kan, K. J. (2023).
Comorbidity and causality among ADHD, dyslexia, and dyscalculia.
https://doi.org/10.31234/osf.io/epzgy

van der Leij, A., van Bergen, E., van Zuijen, T., de Jong, P. F., Maurits, N., & Maassen, B.
(2015). Precursors of developmental dyslexia: An overview of the longitudinal Dutch

Dyslexia Programme Study. Dyslexia, 19(4), 191-213. https://doi.org/10.1002/dys.1463

Willcutt, E. G., Pennington, B. F., Olson, R. K., & DeFries, J. C. (2007). Understanding
comorbidity: a twin study of reading disability and attention-deficit/hyperactivity
disorder. American Journal of Medical Genetics. Part B, Neuropsychiatric Genetics: The
Official Publication of the International Society of Psychiatric Genetics, 144B(6), 709—
714. https://doi.org/ 10.1002/ajmg.b.30310

Wilmot, A., Pizzey, H., Leitao, S., Hasking, P., & Boyes, M. (2023). “I struggle at times to see

her struggle”: Mothers' perspectives on dyslexia-related school struggles and the inter-


https://doi.org/10.1111/jcpp.12910
https://doi.org/10.1002/dys.1463

29

connected nature of mother and child well-being. Dyslexia, 29(2), 136-150.
https://doi.org/10.1002/dys.1733

Zhang, S. Z., Inoue, T., & Georgiou, G. K. (2023). Examining the relations between mothers’
reading skills, home literacy environment, and Chinese children’s word reading across

contexts. Reading and Writing. https://doi.org/10.1007/s11145-023-10475-7


https://doi.org/10.1002/dys.1733

