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INTRODUCTION

By the time children start school, they have learned a huge amount about their native
language. This includes how words sound and what they mean, and how they combine to
represent events. The onset of literacy provides children with new opportunities. Once they
can read and write, children can create and enter other worlds, real or imagined, and written
language quickly becomes the major vehicle for knowledge acquisition, be it via formal
education or reading for pleasure. The onset of literacy also brings challenges. Most
obviously, children need to learn how to decode and identify individual words accurately and
fluently, a journey that begins with the appreciation that (in languages like English) words
contain letters, and that letters and letter patterns relate in systematic ways to how words
sound. Alongside this, they need to understand what they have read. Reading comprehension
is multifaceted and complex, drawing heavily on the knowledge and skills children have
already built through speaking, listening, and communicating from birth onwards. There is
scientific consensus that oral language provides the critical foundation for learning to read.
That written language is predicated on spoken language makes sense given our evolutionary
history — spoken language is biologically primary whereas writing systems are cultural
inventions — and our developmental history, where children have typically had considerable

experience with spoken language before they come to the task of learning to read.

From this perspective, we can consider the early stages of learning to read as one in which
children must learn how their orthographic system works so that they can identify written
words, and from this access their spoken language repertoire to construct meaning from text.
This characterisation is formalised in the Simple View framework that sees reading
comprehension as the product of word reading and listening comprehension. The simple view
has considerable empirical support: when each component is measured appropriately, they
together account for substantial variation in reading comprehension. It also features in
education policy and practice, reflecting its utility for the classroom. Despite its many
strengths, there are limitations to the simple view framework (e.g., Catts, 2018; Nation, 2019).
These do not detract from its importance or its central message, but they do serve to highlight

the complexity of reading.
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One complexity concerns the language of books itself. Text is not speech written down.
Spoken language is generally in the moment and in the context of social interaction. Text, by
contrast, is remote. Written language cannot rely on situational cues or shared context to
deliver its message. Instead, the text itself must provide sufficient specification so that the
reader can infer the meaning intended by the writer. This means that written and spoken
language differ in important ways. Numerous studies of adult language have shown core
differences in tone and formality. There are also substantial differences in linguistic
complexity: vocabulary is denser and more diverse in writing and some syntactic structures
are rare in conversations but common in writing (e.g., Biber, 1988; Roland et al., 2007). This
increased complexity allows writing to represent meaning in a way that is decontextualized
until it is re-constructed by the reader. Thus, while oral language is a necessary foundation
for learning to read, exposure to conversational language is not sufficient. Children also need

to learn ‘the language of the book’.

There is evidence that opportunities for this learning start early. For example, Montag et al.
(2015) compared the language of children’s picture books with the language experienced via
child-directed speech. Books contained more words, and a greater variety of words. This
suggests that well before children can read themselves, they can experience book language
via shared reading. This is an important finding as there are large differences in the quality
and quantity of shared book reading at school entry (e.g., Mol et al., 2008). These differences
are strongly associated with differences in the home literacy environment and social
advantage!! meaning that some children are at a serious disadvantage when it comes to
learning to read. This observation supports an intervention approach designed to increase
shared reading between caregivers and their pre-schoolers. While some positive effects have
been reported, especially in terms of increasing reading enjoyment and following intensive
intervention, transfer to improved language as assessed by standardised tests is slight in hard-
to-reach populations and in shorter-term studies (e.g., Lingwood et al., 2020; Noble et al.,

2019).

AIMS OF THIS PROJECT

Our purpose was twofold. First, we aimed to systematically define, quantify and review the

nature of children’s book language. This allowed us to identify ‘literary’ vocabulary and syntax
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— language that children are more likely to learn from books than from everyday
conversations. Second, we systematically introduced children to book language via shared
reading and monitored the impact of this through a carefully controlled experiment with 4-7
year-old children. Our intention was to discover whether structured book language
experience provides key and specific support for learning in the early years. Meeting these
two aims required two very different methodological approaches, as detailed in the next two
sections of this report. By addressing these two aims, we hoped to be well-placed to consider
the feasibility, scalability, and utility of systematic exposure to book language as an approach
to secure the foundation for learning in the curriculum, especially for those starting school

from a position of disadvantage.

PART I: UNDERSTANDING THE NATURE OF CHILDREN’S BOOK LANGUAGE

RATIONALE AND BACKGROUND

Corpus linguistics involves computer-based analyses of language use across large collections
of naturally occurring datasets (i.e., language corpora). Inspired by previous work with
relatively small corpora comprising child-directed speech and child-directed text (Montag et
al., 2015; Montag & MacDonald, 2015), we decided to undertake a series of developmental
cross-corpus analyses. This allowed us to harness the power of big data to quantify and specify
the nature and content of book language across age and to detail how it differs from spoken

language and varies by genre.

METHOD

Table 1 summarises the corpora used in our study. We extracted child-directed speech from
UK samples in the Child Language Data Exchange System (CHILDES; childes.talkbank.org). This
provided a proxy for language input via conversations children hear in the home, in the pre-
school years. The Oxford Children’s Corpus (OCC) is the largest corpus of materials written for

children in the English-speaking world. The corpus was created by and for Oxford University
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Press (an academic department of Oxford University). It is a dynamic and growing corpus, and
we were fortunate to have access and to collaborate with colleagues at OUP. It is in two main
parts — children’s books (giving a proxy for what children read) and children’s own writing,
comprising stories submitted by children from across the UK for 500 Words, an annual

children’s writing competition hosted by BBC Radio 2 in collaboration with OUP.

As we were mainly interested in language input in this project, this report focuses on
comparisons between child-directed speech and children’s books. As some of our published
papers report analyses that also add in comparisons across children’s own writing, we note

the writing corpus here, but do not discuss those findings in any detail.

We initially envisaged (in the grant proposal) using the OCC-Reading to answer our research
guestions. However, when we started the work, we realised that the corpus did not include
many books targeted at pre-schoolers. As we were interested in language input prior to
school entry, we decided to build our own corpus, the ReadOxford corpus, to provide the
resource needed. The creation of this corpus is described by Dawson et al. (2021) and our

materials have been made available to other researchers.

Analyses were conducted in R and python. As some analyses were quite complex, we refer
readers to our published papers for full details and links to analysis pipelines and scripts (and

links to project outputs are provided later in this report).

Table 1. Overview of corpora analysed in this project

10 corpora from

English-UK database

160 books, mainly

fiction

Speech Picture Books Reading Books Children’s Writing
CHILDES ReadOxford OCC (OUP) OCC (OUP)
0-6 years 0-6 years ~21,000 documents | ~ 1 million stories

Meta-data on
targeted Key Stage
1-4 and genre

from 5-13 year-olds,
BBC Radio 2 500

Words competition




Children’s Exposure to Book Language 7

~3.8 million words ~320,000 words ~47 million words ~ 1 million stories

(each of 500 words)

Caregiver-child Published picture Mainly fiction, some | Any topic, only
conversations in the | books for shared non-fiction, from constraint is length
home reading books, websites, (max 500 words)
magazines
KEY FINDINGS

We have published an accessible and open access review paper (Nation et al., 2022) that
describes some of our findings to date, and those of other researchers. The infographic in
Figure 1 summaries some of the key differences between book language and conversational
spoken language. Note, while making a distinction between book language and spoken
language, it is important to remember that factors such as formality and genre influence
patterns of language use by adults within each modality, and social media reminds us that
both written and spoken language continue to adapt and evolve. These factors are likely to
be evident in child-targeted language too, reflecting sensitivities to discourse patterns within

and across modalities rather than a clear dichotomy between speech and writing.

We expand on the infographic by considering findings across three sets of analyses focusing

on lexical, syntactic, and morphological factors.
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Figure 1. Infographic summarising key differences in the quantity and quality of language
input children experience via book language and spoken language (for data and annotated

examples, see Dawson et al., 2021; Hsiao et al., 2022)
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(1) LEXICAL RICHNESS

Dawson et al. (2021) investigated lexical richness in the ReadOxford picture book corpus in
comparison to child-directed speech. Richness was quantified in three ways, namely diversity,
density and sophistication. Lexical diversity provides an indication of vocabulary breadth and
is usually measured using type-token ratios. Token frequency refers to the total number of
words whereas type frequency counts the number of unique words. From Figure 2 we can
see that there are more types at any token sample size in children’s picture books, indicating
that they contain more diverse vocabulary than child-directed speech. Lexical density
captures the proportion of lexical items (e.g., nouns, lexical verbs, adjectives, and adverbs
derived from adjectives) in a language sample, relative to the total number of words. As
shown in Figure 3, we found that children’s books contain significantly more content words

than child-directed speech, consistent with books being more information dense.
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Figure 2. Mean number of word types at different sized samples of word tokens randomly

selected from the picture book and spoken language corpora.

3000

2000

Corpus
— Picture book
— Spoken language

Unique Word Types

1000

0 10000 20000 30000 40000 50000

Total Word Tokens

Figure 3. Percentage lexical density across picture book and spoken language corpora, plotted

by individual document (picture book corpus) and conversation (spoken language corpus)
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Like lexical density, measures of lexical sophistication shed light on the types of words
contained within a language sample, and in particular, whether those words are skewed
towards one end of the frequency distribution. Our analyses found that book language words
were rarer than conversation words, that is, they were less likely to be in the top 1000 most
common words in English. This tells us that access to picture books increases the likelihood
that children will experience rarer word types that they would not otherwise encounter
through conversation alone. We also found that book words were longer and more

morphologically complex.

Follow-up analyses used keyword analysis to identify those words that were most uniquely
representative of books and those least uniquely representative. Overall, book words were
later acquired, more abstract, and more emotionally arousing than the words more common
in child-directed speech. Table 2 provides some examples that clearly illustrate these

conclusions.

Table 2. Example words from the keyword analyses illustrating the nature of ‘book words’

Example words most representative of Example words least representative of
book language book language

Stare Deep Shriek Yeah Mmmm Oy
Voice Gasp Mutter Alright Careful Car
Begin Whisper Large Darling Shall Yesterday
Horrid Dad Cheer Pardon Poorly Naughty
Suddenly Leap Shout Okay Nursery Yum
Father Sigh Dream Whoops Yes What
Everyone Perfect Each Ok Penguin Today
Yell Enormous Towards Hmm Want We
Giant Thought Silence Wee You Doll

In summary, listening to book language provides exposure to vocabulary that is quantitatively

and qualitatively different to that experienced via day-to-day conversation. We discussed
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these findings in the broader literature in our paper. We also speculated that given words in
books are more advanced, the impact of variation in exposure to book language may relate
more closely to the skills that underpin children’s emerging literacy. The words that children
encounter in picture books are by definition more characteristic of the literary domain.
Importantly, experience is key: exposure to picture books via shared reading allows children
to start encoding the phonological forms and meanings of more advanced words across
different contexts from an early age. Over time, this experience will shape language
development and provide a strong foundation to literacy. While there are many potential
benefits of shared reading for children’s development, our findings suggest that one of the
key contributions may stem from the language of the books themselves, and specifically the
rich and diverse lexical input they offer. We begin to test this hypothesis in the research

described in Part Il of this report.

(I1) SYNTACTIC COMPLEXITY

Words are experienced in sentences and syntactic structures, and there is previous work
showing that children’s books tend to contain more complex syntactic structures than child-
directed speech. For example, Cameron-Faulkner and Noble (2013) analysed 20 picture books
written for 2-year-olds and found they contained more complex constructions than child-
directed speech. Montag and MacDonald (2015) also reported more complex syntax (e.g.,
object and subject relative clause, passive) in their analyses of 97 texts targeted at 4-16 year-
olds; there was also a positive association between amount of complex syntax in book
language and intended age. Importantly however, their corpus contained materials intended
to be read by the child, rather than read to the child. This would naturally constrain the
number and complexity of texts aimed at younger children, given constraints on decoding in
early reading development. We aimed to build from these findings on relative clauses and
investigate whether they extend to children’s picture books, using the ReadOxford corpus as
well the OCC-Reading corpus (Table 1), and comparing both with child-directed speech. Note,
relative clauses are the part of a sentence connected to its main part by a word such as that,

who, which; e.g., She loved the garden that she used to tend.

Our paper (Hsiao et al., 2022) is complex and detailed, and we refer the reader to the full text

where the methodology and findings are described in full. In brief however, we automatically
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identified and extracted relative clauses from the three corpora, and classified them into four
linguistic categories (subject, object, oblique and passive). Given there are some concerns
with automatic coding, we manually checked 1000 random exemplars drawn from each
corpus. This established that although not perfect, our automated methods were largely

accurate and valid.

As is clear from Figure 4, all types of relative clauses were less frequent in child-directed
speech thanin either sample of book language. The contrast between picture books and child-
directed speech is particularly informative as both contain language targeted primarily at pre-
schoolers. Even when the age of the child is comparable, there were more relative clauses in
book language than spoken language (12.24 vs. 3.97 relative clauses per 1000 noun phrases).
Across the two types of book language, picture books contained fewer relative clauses than
books written for children to read themselves (12.24 vs. 20.18 relative clauses per 1000 noun
phrases). The pattern of relative frequency across the four different types, however, was
similar between the two book language corpora, with subject relatives most common. In
child-directed speech, object relatives were most frequent. In all three corpora, oblique

relative clauses were the rarest among all types.

Figure 4. The frequency distribution of the four types of relative clause per 1000 noun phrases

across corpora. Raw frequency is shown as labels.
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3 286
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We also took advantage of the meta-data in the OCC-Reading corpus to take developmental
slices through the corpus by targeted age (as approximated by Key Stage) and by genre
(comparing fiction and non-fiction). We saw differences in the type and distribution of relative
clause across these corpora and sub-corpora. Object relatives were the most common type
in child-directed speech but were less common in book language, and in nonfiction in
particular. In contrast, passive relatives were rare in child-directed speech but became
gradually more common in texts for older children, and in nonfiction. Subject relative clauses
occurred more often in picture books for pre-schoolers than speech directed to children of
similar age; they were more frequent still in books for independent reading, and in nonfiction.
Although oblique relative clauses were the rarest type across all corpora, they were more
common in books than in speech, and in fiction than nonfiction. Taken together, these
frequency counts and cross-corpus comparisons show that book language provides children
with exposure to variations in complex grammar from the outset and as targeted
developmental level of text increases, so too does the amount and nature of complex

grammar.

If children experience more complex syntax as a function of their exposure to written
language, we would predict that this experience and input should be reflected in the types of
sentences that children or adults find easier or more difficult to comprehend. We were not
able to look at this directly in our own work, but in our discussion in Hsiao et al., we made
systematic connections between the lexical syntactic properties of the different sentence
types (e.g., noun animacy, verb transitivity, pronoun vs full noun status) and how readily these
are understood, according to sentence processing literature (largely from adults). We saw
synergies between the patterns we identified in input distributions (i.e., frequency in book

language) and ease of processing (as reported in the experimental literature).

Much like our work on lexical richness, this work highlights the clear need to investigate
differences between spoken and written language targeted at children. Books, even those
written for pre- schoolers to hear in the context of shared reading, contain more relative
clauses than child-directed speech. Our findings replicate and extend previous smaller scale
studies and show that as sophistication of text grows with increases in targeted age, so too
does the frequency of relative clause usage. Importantly, it is not just the number of relative

clauses that changes but also their type and distribution: both picture books and reading
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books are dominated by subject relative clauses, different from speech, and book language
contains dramatically more obliques and passives than child- directed speech. These changes
are evident even in the youngest developmental slice through the reading corpus, capturing
books written for 5-7 year-old children. There are also differences by genre with subject and

passive relative clauses being more common in nonfiction.

(111) MORPHOLOGICAL COMPLEXITY

Our work on lexical richness (Dawson et al., 2021) indicated that book words in the children’s
picture books were more likely to be morphologically complex than those more frequent in
child-directed speech. This is an interesting and potentially important finding, given
discussion and debate as to when and how children become sensitive to morphological
regularities through reading. This sensitivity might itself be a marker of the transition to more
expert reading, once the basics are in place (e.g., Rastle, 2019). To inform these discussions,
we tracked children’s experiences of written morphology by analysing the OCC-Reading
(Table 1), a large corpus of children’s reading materials spanning a target age range from 5 to
14 years. We (Dawson et al.,, 2023) examined frequency distributions of morphologically
complex words by target age and genre, as well as type and token frequencies for 80
individual derivational suffixes. We found that the proportion of morphologically complex
words —and derived words particularly —increased in line with target age, and that nonfiction
contained more complex words than fiction. Frequencies of individual suffixes also varied by
target age and genre, with Germanic forms more common in fiction and texts for younger
children, and Latinate forms more common in nonfiction and texts for older children. These
findings provide a comprehensive picture of how children’s experience with written
morphology changes over the course of reading development. As with our earlier work, these
findings also invite us to speculate on different learning opportunities provided as a function
of reading experience. Children who can read, and children who read broadly, will experience
more words and more complex words than those who read less. We proposed that this
experience will shape children’s reading system such that reading becomes more expert, as
revealed by increasing sensitivity to morphological complexity during word recognition itself
(for review, see Rastle, 2022). While this is not of central focus here, we refer interested

readers to our paper (Dawson et al., 2023) where we discuss our corpus findings in the context
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of developmental changes in morphological processing. We also reflect on the benefits and

limitations of using large-scale natural language datasets more generally.

PART II: UNDERSTANDING WHAT CHILDREN LEARN FROM BOOK LANGUAGE

EXPERIENCE

RATIONALE AND BACKGROUND

As discussed above, book language provides a very different kind of input to spoken
conversation, with more varied, sophisticated and abstract vocabulary, and rarer and more
complex sentence structures (Dawson et al., 2021; Hsiao et al., 2022; Montag et al., 2015;
Nation et al., 2022). These differences matter because children learn from the language they
hear (Aslin & Newport, 2014). Once
children can read, they can independently
access the rich and diverse language that
books offer, but until then, parents and
caregivers reading to children provides an
important pathway to this input early in

development. Yet we know that access to

shared reading activities in the early years
varies hugely from child-to-child, and this variation has been linked to language and literacy
development (Bus et al., 1995; Hamilton et al., 2016; Mol et al., 2008). This strand of the
project asked whether systematic exposure to book language directly benefits children’s
language, focusing on the diversity and sophistication of words in books that emerged as key

features in our corpus analyses.

Using keyword analysis, we identified words that were most representative of children’s
books compared to child-directed speech. ‘Book words’ included several sets of synonyms or

near-synonyms (e.g., shriek, yell and shout or whisper and mutter).
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Examples of words most representative of books

stare deep shriek
voice gasp mutter
begin whisper large
horrid dad cheer
suddenly leap shout
father sigh dream
everyone perfect each
yell enormous towards
world reply cave
giant thought silence

These sets of words represent nuanced ways of capturing the same underlying concept.
Variability in language input might support language learning and processing in both children
and adults (Cassani et al., 2018; Hadley et al., 2016, 2017; Hills et al., 2010; Hoff & Naigles,
2002; Tamminen et al., 2015) and lexical diversity specifically has been linked with rate of
vocabulary growth in children (Hsu et al., 2017; Rowe, 2012). If books provide encounters
with different words that share a core meaning (e.g., synonyms), this may support children’s
word knowledge in at least two ways: firstly, by
exposing them to a broader range of word types,
many of which occur infrequently in English, and
secondly, by facilitating associations between
related word meanings. Our aim was to

investigate this hypothesis by manipulating
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lexical richness, which we defined as both lexical diversity (the number of unique word types
in a language sample) and lexical sophistication (the proportion of rare word types in a
language sample), in stories and examining the effect on children’s word knowledge and

narrative production.

REGISTERED REPORT

The study was submitted as a registered report. This meant that the proposed rationale,
methods and analysis plan were submitted to a journal and peer reviewed prior to the start
of data collection. The benefits of this route to publication (see Figure 5) are that reviewers
provide feedback on the study design while there is scope to make changes, and acceptance
for publication is based on the quality of the proposed methods rather than the outcomes of
the study. This approach has wider advantages in reducing publication bias, where positive
results are more likely to be published than negative or inconclusive findings. In-principle
acceptance is awarded following successful review of a Stage 1 report outlining the
background literature, methods and proposed analysis plan. Full acceptance is given following
successful review of the full manuscript once the study has been run, provided authors have

followed the protocol outlined in the Stage 1 report.

Figure 5. Infographic summarising the Registered Report, re-printed from the Open Science

Framework (https://help.osf.io/article/159-submit-a-registered-report)

DEVELOP COLLECT & WRITE PUBLISH

ANALYZE

e DATA

REPORT REPORT

Stage 1
Peer Review

Stage 2
Peer Review

This study currently has in-principle acceptance as a Stage 1 registered report in Journal of
Child Language. The full Stage 1 report and associated materials (e.g., power analysis) are

available at: https://osf.io/eqdtv.
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METHOD

PARTICIPANTS AND SETTINGS

The study was conducted over multiple sessions in
mainstream school and nursery settings within the
UK. A total of 180 children participated in the
project - 153 attending Years 1, 2 or 3 in school and
a further 27 based in nurseries or early years

settings. All children were aged between 4-7 years.

Approximate locations of participating settings:

schools indicated in blue and nurseries in red

BASELINE LANGUAGE MEASURES

Children’s baseline language ability was measured using the Language Screen app, developed
and standardized as part of the Nuffield Early Language Intervention (NELI) programme (West
et al., 2021). This test assesses four core language skills: expressive vocabulary, receptive
vocabulary, sentence repetition, and listening comprehension. We also assessed baseline
narrative ability using the ‘narrative recall’ subtest of the Assessment of Comprehension and
Expression 6-11 (ACE 6-11; Adams et al., 2001) in which children listen to and retell a short

pre-recorded story with the aid of illustrations.
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'STORIES

We created eight colour-illustrated
stories designed to be read to young
children. All text was removed from the
books so that children’s reading ability did
not influence what they learned from the
stories. There were three versions of each

story. The lexically-rich version included a

set of four verb synonyms (e.g., laughed,
chuckled, giggled, guffawed) and a target set of four adjective synonyms (e.g., sad, miserable,

glum, dejected).

Each set of synonyms had a base word (laughed, sad), which was the word
acquired earliest in development and which occurred commonly in English.
The synonyms also included an advanced word (guffawed, dejected),
which was the word that was acquired latest in development and which
occurred relatively infrequently in English. The control-advanced version
of the stories were identical except that the advanced word in each set
(guffawed, dejected) was repeated four times in place of the synonyms.
The control-base version repeated the base words four times (laughed,
sad). Each child was randomly allocated to one of the three different

conditions. The table below outlines how lexical diversity and

sophistication varied across the three conditions:
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Lexical diversity AND
sophistication

|

* Target adjectives (x4) Target verbs (x4)
Lexically rich sad, miserable, glum, laughed, chuckled,

dejected giggled, guffawed
Control base sad, sad, sad, sad laughed, laughed,
laughed, laughed

Control advanced dejected, dejected, guffawed, guffawed,

f dejected, dejected guffawed, guffawed

Lexical sophistication
only

'READING SESSIONS

The eight stories were split into two sets (A and B), with four stories in each. Children were

read the first set of four stories on three separate days over the course of one week. In each

session, children heard each story read aloud, and were then immediately asked to retell that

story with the aid of the illustrations. In the first session, children also completed the

background language measures, and in the third session, they completed the post-tests. They

then repeated the process with the other set of stories.

WEEK 1

Background
language
measures

Stories 1-4
(listen & retell)

Stories 1-4
(listen & retell)

Stories 1-4 Post-tests

(listen & retell)

WEEK 2

Stories 5-8
(listen & retell)

Stories 5-8
(listen & retell)

Stories 5-8
(listen & retell)

Post-tests
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POST-TEST MEASURES

Children’s knowledge of the advanced words and semantic associations between the
synonyms was measured using two post-tests. These were administered on a tablet following

the third reading session for each set of stories.

In the tasks, children were introduced to a character called ‘Billy the Bookworm’ who enjoyed
learning new words but needed some help. In the first task, children heard the advanced word
from each synonym set (e.g., dejected, guffawed) in isolation and were asked to click on the

picture that best showed the meaning of that word.

) |
N =
i@ B4

"Click on the picture that best shows the meaning of dejected"

In the second post-test, children helped Billy the Bookworm sort pairs of words into either a
blue book (for word pairs that had the same meaning) or an orange book (for word pairs that
had different meanings). Children would hear the base verb or adjective from each set paired
with a) the associated advanced synonym, b) an associated intermediate synonym, or c) an
adjective or verb from a different set of synonyms. Children then selected the blue or orange

book depending on whether they classified the word pairs as ‘same’ or ‘different’.
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“sad-glum”

KEY FINDINGS

Do children who experience lexically richer stories produce a lexically richer output when

asked to retell those stories, and does this effect increase in line with number of exposures?

We looked at the language children used to retell the stories in each of the three sessions. In
this measure we examined lexical diversity of children’s story retellings, and whether this
differed depending on the version of the stories they heard and the number of times they had
heard them. Lexical diversity was calculated using a measure called ‘Moving Average Type-
Token Ratio (MATTR)’, which computes the number of unique words in a language sample,
taking account of the total number of words in that sample. Results below are based on a

subsample of recordings from 36 children:
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Figure 6. Mean lexical diversity in children’s story retellings by condition and session

We found that lexical diversity increased the more times children heard and retold the stories
(i.e., they used a broader range of word types in sessions 2 and 3 compared to session 1).
However, the version of the stories that children heard did not affect the range of words they
used. It is important to note that this effect may be difficult to detect with the current sample
of 36; the complete set of data will be reported in the Stage 2 Registered Report, and the

publication will be available Open Access and on our website.

Is there evidence that children better understand the meanings of more sophisticated word
types when they repeatedly encounter them in stories? Is frequency or diversity more

important?

We examined children’s understanding of the advanced word (e.g., dejected, guffawed) in
each set of synonyms based on their performance on the first post-test task. Our question
was whether it was more helpful for children to hear the advanced words in stories multiple
times (i.e. the control advanced condition), or whether it was better to hear them in
combination with more basic words sharing the same core meaning (i.e. the lexically rich

condition). This analysis was based on responses from the full sample of children (N=180).
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Figure 7. Mean accuracy on comprehension of advanced words testing the effect of

exposure

There was evidence that children benefitted from encountering the advanced words in
stories: they were more likely to choose the picture representing the appropriate meaning of
the word if they had heard the stories in the lexically rich and control advanced conditions
compared to the control base condition. A mean accuracy score of 0.25 represents chance
level because the multiple choice had four options. The plot indicates that children had some
prior knowledge of the advanced words, but performance was still improved if they

encountered them in the stories.
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Figure 8. Mean accuracy on comprehension of advanced words testing the effect of

frequency vs. diversity

Our second question was whether it mattered more to hear the advanced words multiple
times, or to hear them in combination with more basic synonyms. The plot above indicates
that children performed better on the multiple-choice post-test when they heard the

advanced words multiple times in the stories.

Are children who are exposed to multiple words with similar meanings in stories better at

recognising the semantic association between those words?

We evaluated children’s understanding of how words within the synonym sets were related
in meaning using their performance on the second post-test. In this task, children responded
to pairings of both the base word and advanced word (e.g., sad — dejected) and the base word
and one of the intermediate synonyms (e.g., sad — glum). We anticipated that children in the
lexically rich condition would perform best for base-intermediate pairings (e.g., sad — glum),
while children in the control advanced condition would perform best for base-advanced
pairings (sad — dejected). There was no difference in how well children judged the

relationships between the base word and its synonyms between children in the lexically rich
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condition and children in the other two conditions (see Figure 9). However, children in the
control advanced condition performed better overall than children in the control base
condition (see Figure 10), providing further evidence that hearing the advanced words

multiple times in stories led to better understanding of their meanings.

ns
s 10 y/ \ Synonym pair condition
'g , — ®- base-advanced
S / # base-intermediate
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Lexically rich Control advanced Control base
Condition

Figure 9. Performance on task judging semantic associations between synonyms comparing

lexically rich condition to the average performance across the control conditions
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Figure 10. Performance on task judging semantic associations between synonyms

comparing control advanced condition to control base condition

SUMMARY

This study provides evidence that children learn about language through hearing illustrated
stories read aloud. Firstly, we found a benefit to re-reading stories to children. Children use
more diverse language themselves when they retell stories that they have heard before. One
possibility is that as children become more familiar with the macrostructure of the stories (i.e.
the plot and sequencing of events), they are able to focus more on the microstructure (e.g.,
word choice), leading to a broader range of vocabulary in their retellings. While there is
currently no evidence that children used more diverse language when they heard more

diverse language in the input, this effect is likely to

be small and may emerge with a larger dataset.

Secondly, we showed that children learn something
about the meanings of sophisticated words after

hearing them in stories on three occasions, even if

they only appeared once. However, they showed
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better understanding of their meanings if they encountered them four times compared to
one. Because stories typically contain more sophisticated words than speech, reading stories

to children may provide a rich source of advanced language input for children to learn from.

Finally, when children encounter advanced words in
stories, they are able to associate them with known words
spontaneously: there does not seem to be an added
advantage to experiencing both words in the same story
context. Nevertheless, encountering a diverse range of
vocabulary through stories does introduce children to words

that they may not otherwise encounter in everyday speech.
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CONCLUSIONS

Learning to read is a key milestone in children’s development, yet the language that children
must master to become a fluent reader is starkly different to the language they hear in
everyday conversation. This project systematically identified ways in which the language of
children’s books diverges from child-directed speech, and how features of written language
pattern differently according to genre and target age. Our findings indicate that books offer
a unique contribution in relation to the range and types of words that children encounter,
and the complexity of syntactic structures. Crucially, these differences emerge in texts written
for children who cannot yet read themselves, such that shared reading offers opportunities
for very young children to learn from this input and build a foundation for later literacy. Our
experimental work shows that children respond to the language that they hear in a shared
reading context, using richer language themselves when they hear stories multiple times, and
learning about the meanings of advanced words that they would rarely encounter in
conversation. These findings build on shared reading intervention approaches, and they point
to a pivotal role for the language of the books themselves in providing key and specific support

for learning in the early years.

“The books transported her into new worlds and introduced her to
amazing people who lived exciting lives. She went to Africa with
Ernest Hemingway and to India with Rudyard Kipling. She travelled

all over the world while sitting in her little room in an English village”

- Roald Dahl, Matilda
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