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ABSTRACT

Purpose: We investigated the roles of leisure reading and word reading
ability in vocabulary and reading comprehension development in 598 ado-
lescents at ages 10, 11, and 12 (285 girls, 313 boys).

Method: Structural equation modeling was used to test whether word read-
ing was associated with vocabulary and reading comprehension: a) directly;
b) indirectly via leisure reading; or c) both.

Results: We found both direct and indirect effects of word reading on
vocabulary: word reading ability directly predicted outcomes, and also pre-
dicted the amount of leisure reading, which in turn predicted vocabulary. For
reading comprehension we observed direct but not indirect effects of word
reading. As expected, vocabulary and reading comprehension outcomes
were strongly correlated.

Conclusion: Our findings demonstrate the direct effect of word reading
ability in predicting vocabulary and reading comprehension, and reveal
a crucial mediating role of leisure reading in the development of vocabulary.

“A mind needs books like a sword needs a whetstone, if it is to keep its edge. That is why I read so
much.” (Tyrion Lannister from Game of Thrones). Our intellectual heroes are often depicted as
bibliophiles and sesquipedalian (avid readers who use unusual words), underlining how fundamental
reading is to modern society and inextricably linked to education and learning. After a few years of
formal reading instruction, children are expected to be able to learn independently from reading, and
from this point onwards, reading becomes a key mechanism for learning new words (Nagy et al.,
1985). Fiction book reading is thought to play a particularly important role in vocabulary growth
(Pfost et al., 2013). Compared to spoken language, fiction texts typically contain a greater number of
word types, which appear in more diverse, meaningful contexts (Castles et al., 2018). In order to
benefit from these kinds of texts, children must have sufficient word reading levels. Indeed, children
with better word reading ability tend to have greater vocabulary knowledge than children with poorer
word reading skills (Mol & Bus, 2011). However, it is not currently clear what drives this association.
One possibility is that word reading ability directly predicts the extent to which children can learn
from reading: once word reading is sufficiently fluent, it enables them to refine existing knowledge and
can free up cognitive resources to comprehend and learn from the text. Alternatively, the relation
between word reading ability and learning may be mediated by children’s reading experience, such
that more able readers read more and therefore encounter more novel words, and in more diverse
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contexts (Nation, 2017). This study tests models that distinguish between the following hypotheses: a)
word reading ability directly predicts vocabulary and reading comprehension, b) this relation is
mediated by children’s leisure reading, or c) both.

The process of learning new words from written text involves storing information about pronun-
ciation (phonology), meaning (semantics) and spelling (orthography). This information is progres-
sively refined to increase the depth of word knowledge, within a network of multiple high-quality
lexical representations. A word with a high-quality lexical representation is one that can be recognized
accurately and efficiently from orthography (during reading), or phonology (during listening; Perfetti
& Hart, 2002), providing access to rich word knowledge. Once children have sufficient reading skills to
acquire new word meanings from text, it is estimated that they learn about a third of their new
vocabulary through independent reading (agy et al., 1987; Nagy et al., 1985). Experimental studies
demonstrate that children are able to infer word meanings from reading and that this process is more
effective for children with better reading accuracy and efficiency, greater word knowledge and more
reading experience (Cain et al., 2004; Joseph & Nation, 2019; Nagy & Anderson, 1984; Ricketts et al.,
2011).

Knowing many words that can be read efficiently, and with meaning, facilitates integration across
a text so that a mental model can be built to support comprehension (Perfetti & Stafura, 2014). Better
accuracy and comprehension whilst reading a text will in turn help the reader to infer the meaning of
any unfamiliar words that are encountered, thus supporting vocabulary growth (Cain et al., 2004;
Ricketts et al., 2011). Existing evidence supports this interplay between word knowledge, vocabulary
and reading comprehension. Better word reading accuracy and efficiency and vocabulary knowledge
are associated with faster growth in subsequent reading comprehension (Duff et al., 2015; Quinn et al.,
2015; Verhoeven et al., 2011), although the importance of word reading ability for reading compre-
hension is argued to decrease over reading development (Foorman et al., 2015; Language and Reading
Research Consortium, 2015; Lervég et al., 2018). Reading comprehension also supports vocabulary
development (Verhoeven et al., 2011; Wagner & Meros, 2010). It follows that children with poor
reading ability face barriers to word learning and comprehension. These difficulties are likely to be
compounded by a reluctance to read: poor readers are typically less motivated to read for pleasure,
reducing their reading activity and therefore their experience with text (McGeown et al., 2012; Van
Bergen et al., 2019). Therefore, a child’s reading ability may not only influence the quality of the input
(and therefore the ability to learn from text), but also the quantity of input (Cain & Oakhill, 2011).

Amount of reading experience is widely viewed as important for the continuing development of
language and literacy skills (Cunningham & Stanovich, 1998), but its role has not been clearly defined
within influential theories aimed at understanding reading processes, such as the Simple View of
Reading (Gough & Tunmer, 1986) or the Reading Systems Framework (Perfetti & Stafura, 2014).
There are a number of ways in which reading experience could exert an influence on word reading and
comprehension processes. Nation (2017) has emphasized the importance of encountering words
across diverse, meaningful written contexts. Children who regularly read for pleasure will encounter
more novel words than children who seldom read for pleasure. This will enable them to learn new
orthographic forms that can be stored for later reading. In addition, their reading experience provides
practice in reading familiar words, improving word reading ability (Nation, 2017; Share, 1995).
Reading experience also exposes the reader to different types of texts and provides opportunities to
improve reading strategies. Overall, increasing word reading ability, and fostering exposure to
orthography, text conventions and reading strategies, will all come together to support reading
comprehension (Perfetti & Stafura, 2014).

Above, we argued that reading ability may influence the amount that children read, and vice
versa. Previous correlational studies have found a stronger relation from reading ability to children’s
reading amount, than from reading amount to reading ability (Harlaar et al., 2011; Leppénen et al,,
2005). However, these studies did not separate word reading ability and reading comprehension.
More recent studies that have modeled word reading and reading comprehension separately found
different relations for each aspect of reading. Word reading efficiency predicts the amount of
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reading for pleasure but not vice versa (Torppa et al., 2020; Van Bergen et al., 2019). This means that
word reading difficulties could act as a constraint on the amount of leisure reading, with children
with poorer word reading ability choosing to read less in their own time than better readers. In
terms of the relationship with reading comprehension, there is some evidence that reading com-
prehension ability predicts reading amount (e.g., Erbeli et al., 2019). However, there is a stronger
theoretical case for a reciprocal relationship, in which reading experience is crucial for building
reading comprehension skills, and having better reading comprehension skills predicts more time
spent reading (Locher & Pfost, 2020; Pfost et al., 2013; Torppa et al., 2020). Importantly, even after
controlling for early word reading accuracy, reading amount still predicts reading comprehension
(Sénéchal, 2006). According to Torppa et al. (2020), this could possibly be explained by the fact that
reading experience enhances background knowledge and language skills (e.g., vocabulary, syntax)
which are needed for effortless reading comprehension. In Torppa et al.’s study, reading compre-
hension also predicted children’s leisure reading, but the effect was less strong and mainly found in
earlier stages of reading development. In sum, for word reading efficiency, the relation between
reading ability and experience appears to be unidirectional, with word reading efficiency predicting
reading amount. In contrast, for reading comprehension, a reciprocal relationship is likely, although
the evidence points most strongly toward the importance of reading experience for building reading
comprehension skills.

With respect to lexical learning, encountering words across diverse contexts is thought to be
important for the quality of lexical representations in (at least) three ways. As described above,
reading widely will allow children to encounter words that they might not encounter in everyday
language contexts. This will allow them to learn new orthographic forms, but also link these forms
to meaning. In addition, repeated encounters with words across diverse contexts promotes co-
activation of phonological, orthographic and semantic information, tightening existing links
between these aspects of word knowledge (Nation, 2017; Perfetti & Hart, 2002). Finally, experien-
cing words in different contexts may introduce the reader to new meanings of known words,
allowing them to increase the depth of their understanding of these words. For example, they
might know that “pride” is something that they can feel and then learn that it has multiple meanings
and can also be “a group of lions.” Indeed, there is extensive correlational evidence that children
who read more in their own time know more about orthography and word meanings than those
who read less (Cain & Oakhill, 2011; Mol & Bus, 2011; Schiefele et al., 2012; Spear-Swerling et al.,
2010; Van Bergen et al., 2019).

Several studies have demonstrated that reading amount predicts subsequent vocabulary knowledge
(Cain & Oakhill, 2011; Echols et al., 1996; Pfost et al., 2013; Sullivan & Brown, 2015), with more leisure
reading being associated with greater vocabulary knowledge. This is consistent with theoretical
approaches that propose that children who read more, encounter a greater number of novel words
and can acquire higher quality lexical representations (Nation, 2017).

Less clear is how the influence of reading experience changes during development. Previous studies
have shown that individual differences in word reading, vocabulary knowledge and reading compre-
hension are highly stable over development (Bornstein et al., 2014; Lander] & Wimmer, 2008; Ricketts
et al., 2020; Verhoeven et al., 2011). However, we don’t know whether the influence of reading
experience on these skills is consistent over time. It is possible that the importance of reading
experience for reading comprehension and vocabulary knowledge increases in secondary school,
when children are increasingly expected to read on their own in order to learn. Indeed, in a meta-
analysis, Mol and Bus (2011) showed that print exposure predicted oral language skills, and the
magnitude of this effect increased with age. The influence of print exposure on reading comprehension
was smaller, not quite reaching significance. In a recent study, Locher and Pfost (2020) found
a significant association between leisure reading and reading comprehension, which was consistent
between ages 10 and 14 years.
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Present study

As outlined above, previous research indicates that reading experience plays an important role in the
acquisition of high-quality lexical knowledge, and the development of good reading comprehension
skills that allow children to learn new word meanings from text. However, previous studies have not
modeled these skills together and the theory that reading experience is a key mediating factor between
basic reading skills, vocabulary and reading comprehension has not yet been tested. We collected data
on word reading efficiency, leisure reading, vocabulary knowledge and reading comprehension in
children at ages 10, 11, and 12. We tested whether word reading ability would be associated with
vocabulary and reading comprehension: a) directly, b) indirectly via leisure reading (full mediation),
or ¢) both directly and indirectly via leisure reading (partial mediation).

As for the direct effect from word reading to vocabulary and reading comprehension, we expected
that poorer word reading efficiency might act as a constraint on vocabulary and reading comprehen-
sion development. With poor readers struggling more with refining existing meaning representations,
comprehension of texts and struggling with inferring new word meanings from the text. Better
readers, who read more accurately and efficiently, are expected to be able to free up cognitive resources
for comprehension, which can facilitate learning (Perfetti et al., 2005). However, since previous studies
find that the influence of word reading on reading comprehension decreases over reading develop-
ment (Foorman et al,, 2015; (Language and Reading Research Consortium, 2015; Lervag et al., 2018),
we expect the direct impact of word reading on reading comprehension to be small at this age. We
expected that vocabulary knowledge and reading comprehension ability would be highly correlated.
As discussed earlier, knowing more words can aid comprehension of a text, and better comprehension
can aid vocabulary learning from texts. Finally, regarding the role of reading experience, we expected
that children with better word reading ability would read more, and that more leisure reading would
be associated with greater vocabulary knowledge and better reading comprehension skills. More
reading exposes children to a greater number of novel words in varied contexts, which enables them
to expand and strengthen their lexical representations and support their reading comprehension sKkills.
Our research questions and data collection procedure were pre-registered on the Open Science
Framework (https://osf.io/h8ybz/). Note that our analysis approach deviated somewhat from our pre-
registration because changes were made to our models during the review process. Most notably, we
used data at age 12 for the outcome measure, in addition to the age 10 data for the predictor and age 11
data for the mediator variables.

Method
Participants

Participants were part of an on-going longitudinal study examining reading development from school
entry at age 4 (Mg = 4.64, SD = .30 years; n = 788; 375 girls; see, Cunningham et al. (2020) for
longitudinal analyses from age 4 to 9). From age 10 (M, = 10.29, SD = .29 years; n = 598; 285 girls),
the focus of the project changed to both reading and vocabulary development, and this is the first
report of the findings from age 10 onwards (Figure 1). The students were tested again one year later at
age 11 (Myge = 11.27, SD = .29 years; n = 299; 169 girls), and six months later when they started
secondary school (i.e. high school) at age 12 (M. = 11.71, SD = .29 years; n = 266; 152 girls). At ages 4,
10 and 11, they attended 16 primary schools in suburban areas of Birmingham UK. School-level data
indicated a broad range of SES backgrounds: Index of Multiple Deprivation deciles ranged from 1-10
(Noble et al., 2019), and the proportion within each school who were eligible for Free School Meals
(FSM) ranged from 1% - 48% (mean 18%). English as Additional Language (EAL) children made up
10%. At age 12, participants were attending 53 secondary schools; 16% of the participants included in
our final time point were eligible for FSM and 9% had EAL. At each testing point, we worked with all
participants from the ongoing study for whom we had parental consent and pupil assent. Due to the
introduction of the EU General Data Protection Regulation (GDPR), new written consent from
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Transition to

School entry secondary school
End first year ﬂu
of school End Year 5 End Year 6 Start Year 7
(age 4) (age 10) (age 11) (age 12)
n 790 598 299 266
>
Time T1 T5 T6 T7

Figure 1. Timeline of the longitudinal study.

parents was needed at age 11, causing the large attrition between ages 10-11. However, as explained
below in more detail, the sample of children who were retained in the study was comparable to the
sample for which we were not able to gain new written consent. The study received a favorable opinion
by Aston University’s Ethics Committee.

Measures

School-entry measures (age 4). Before the onset of reading instruction, letter knowledge was
assessed with the Letter-Sound Test (LeST; Larsen et al.,, 2011) in which children were asked to
pronounce 25 letters and 26 digraphs. Alongside this, vocabulary knowledge was measured with the
British Ability Scales-2 (BAS-2; Elliot et al., 1996) for which children were asked to name pictured
objects.

Word reading efficiency (age 10). This was assessed with the Test of Word Reading Efficiency -
Second edition (TOWRE-2; Wagner et al., 2011). Children were asked to read as many words or
nonwords correctly as possible within 45 seconds in the Sight Word Efficiency SWE) and Phonemic
Decoding (PDE) subtests, respectively.

Leisure reading (age 11). A subset of the Progress in International Reading Literacy Study
(PIRLS; Martin et al., 2007) student questionnaire was used to measure children’s reading activity.
PIRLS is a well-established questionnaire that contains questions about reading motivation, the
amount of reading, and type of reading materials. Given our focus, we included only questions
about the time spent reading (novels or books) outside of school: 1) How much time do you spend
reading outside of school, 2) How often do you read for fun, 3) How often do you read stories or
novels? To check the validity of this self-report measure, we compared it to a reading diary that
was administered in a subset of the sample (n = 62). Children reported the time spent reading and
number of pages read every day for a week. This reading diary correlated well with the PIRLS
questions, r; = .60-.66.

Vocabulary knowledge (age 12). The British Picture Vocabulary Scale — Third edition (BPVS-3;
Dunn et al., 2009) was used to measure everyday vocabulary. Participants heard a word and were
asked to indicate which of four pictures represented its meaning. The test consisted of 14 sets of 12
items, increasing in difficulty. The test was discontinued after 8 or more errors within a set. In
addition, two curriculum-aligned vocabulary tasks were developed to capture academic vocabulary.
The curriculum vocabulary tasks included words from the age-appropriate science curriculum
(physics and biology) and were selected from teacher resources (https://www.stem.org.uk) and
verified and reviewed by teachers. Both the physics and biology tasks were discontinued if a child
scored below 40% correct.

Reading comprehension (age 12). Children read two passages from the York Assessment of
Reading for Comprehension secondary school edition (YARC; Stothard et al., 2010). One fiction
and one nonfiction passage were selected. To cover the range of ability, one of these was an easier
passage (a nonfiction text designed for pupils aged 8-9) and one was harder (an age-appropriate
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fiction text). The easier passage was read aloud and the harder passage was read silently. After
reading each passage, participants answered 13 open-ended questions that measured literal and
inferential comprehension.

Procedure

At age 4, letter knowledge and vocabulary were measured (for more details, see, Cunningham et al.,
2015; 2020). At three further time points (age 10, 11, 12), children’s leisure reading activity, vocabu-
lary, word and nonword reading ability were measured, and at two of these time points (ages 11 and
12), reading comprehension was measured. At each time point, tasks were administered in a fixed
order, in one 45-minute session. Reading tasks were administered individually by a trained research
assistant, remaining tasks were administered on a laptop.

Approach to analysis

Analyses were conducted using the lavaan package (Rosseel, 2012) in R (R Core Team, 2013).
First, Pearson correlations for observed variables were calculated to assess the relation between
oral vocabulary and reading comprehension. Second, a measurement model was fitted to estab-
lish the factor structure. Third, a structural model was fitted to test whether word reading ability
at age 10 predicted vocabulary and reading comprehension at age 12: both directly and indirectly
via leisure reading (partial mediation); or indirectly via leisure reading at age 11, by removing
direct links between word reading ability and the outcome measures (full mediation). Given that
we expected that early differences in oral vocabulary and reading would be persistent and highly
stable over time (Bornstein et al., 2014; Ricketts et al., 2020; Verhoeven et al., 2011), oral
vocabulary and letter knowledge at school-entry were added to the model to take individual
differences in these early reading-related skills into account.

Full information maximum likelihood (FIML) was used to handle missing data. Models
were compared using Chi-square tests. The goodness-of-fit of the models was evaluated with
the Chi-square statistic (Xz), the comparative fit index (CFI), and root mean square error of
approximation (RMSEA). The criteria for a well-fitting model were: a non-significant x> value,
CFI >.96, and the RMSEA<.06 (Hu & Bentler, 1999). For all measures, raw scores were used
for the analyses.

We also checked for any effects of attrition on our models. Since we measured vocabulary at both
age 10 and 11, we conducted multiple group models for vocabulary outcomes, comparing children
who were retained in the study at age 11 (after the large attrition) with children who were only tested at
age 10. When parameters for these two groups were constrained to be equal, it did not significantly
change the model fit, Ay*(3) = 2.403, p =.49, providing reassurance that our final accepted model
adequately reflected the full sample.

Results

Table 1 displays the means and standard deviations, the extent of missing data and reliability estimates
for the observed variables. Pearson correlations between observed variables are displayed in Table 2.
As expected, all reading and vocabulary measures were correlated. Notably, only the “how often do
you read for fun/do you read stories or novels” questions correlated with all reading and vocabulary
measures. The “time spent reading outside of school” question only correlated with word reading
ability.
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Table 1. Means and standard deviations for the observed variables.

Age Sample Sample Task  Cronbach’s
Task (years) n M SD min max max a
School entry Letter knowledge 4 788 12.82 9.09 0 42 51 74
variables
Naming Vocabulary 4 782 2297 3.5 5 33 36 74
Word reading Phonemic decoding 10 597 40.40 10.98 7 64 66 .96
efficiency
Sight word reading 10 598 68.63 10.97 21 95 108 .94
Leisure reading Time spent reading 1" 298 218 097 1 4 4
Read for fun " 298 289 1.07 1 4 4
Read stories or novels 1 298 296 1.00 1 4 4
Vocabulary BPVS everyday 12 261 135.05 14.18 83 162 168 .95
vocabulary
Physics vocabulary set 12 259 625 293 0 13 17 63
1
Physics vocabulary set 12 246 892 3.02 1 16 16 .68
2
Biology vocabulary set 12 259 956 3.04 1 16 16 71
1
Biology vocabulary set 12 246 881 275 0 15 15 .70
2
Reading Easier passage 12 242 858 236 1 13 13 .66
comprehension
Harder passage 12 232 781 264 0 13 13 72

Table 2. Pearson correlations between observed variables. *p<.05;**p<.01
1 2 3 4 5 6 7 8 9 10 11

1.Letter Knowledge age 4 -
2.Vocabulary age 4 A46%*

3. Sight Words age 10 26%%  15%*

4. Phon Decoding age 10 9% 4% 72%% .

5. Time spent reading age 11 06 .07 5% 9% -

6. Read for fun age 11 23%%16%  22%% 30%* S51%* -
7. Read novels age 11 21%% 16%  20%* 22%%  35%*  54*¥

8. Reading comprehension easier passage age 12 .44** 34** 32¥* 34%x (3  23%x 7% .
9. Reading comprehension harder passage age 12 .38¥* 31** 28** 33** (2  31*¥* 34%¢ g2** -
10. BPVS Vocabulary age 12 AS¥¥ S5¥X 3k 33¥x 02 26%* 28%*  57** 56%* -

11. Physics vocabulary age 12 38%F 41** 21** 15% 06  .18%* .13 32** 30** 61** -
12. Biology vocabulary age 12 AQ¥* 42%% Q0X* 28%% 09 27%*  32%%  A44**  47** JO**  54%%

Modeling the association between word reading ability, leisure reading, and vocabulary and
reading comprehension

Confirmatory factor analysis

A confirmatory factor analysis (CFA) showed that a four-factor model with separate factors for leisure
reading, word reading ability, vocabulary and reading comprehension fitted the data well, x*(48) =
71.92, p <.001, CFI = .98, RMSEA = .027, 90% CI = .013-.039.

Mediation model

A structural equation model was fitted including word reading ability at age 10, leisure reading
at age 11, and vocabulary and reading comprehension at age 12 (Figure 2). For both vocabu-
lary and reading comprehension, removing the direct link with word reading ability (full
mediation) significantly decreased the model fit, vocabulary Ax*(1) = 9.43, p = .002, reading
comprehension, Ax*(1) = 13.93, p <.001. The partial mediation model in which reading
comprehension and vocabulary were allowed to correlate fitted the data very well, x*(66) =
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/ Vocabulary
.46 |
‘¢ School entry Letter
Sounds
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Figure 2. Mediation model showing standardized coefficients for the association between word reading efficiency (age 10), leisure
reading (age 11), reading comprehension and vocabulary (age 12).

92.07, p = .02, CFI = .99, RMSEA = .021, 90% CI = .009-.031. Word reading ability predicted
both vocabulary and reading comprehension directly. Word reading ability also predicted
leisure reading, and the indirect pathway from word reading to vocabulary knowledge via
leisure reading was significant, B = .07, p = .02. This indirect pathway was not significant for
reading comprehension, f = .06, p = .09. Both school-entry vocabulary and letter knowledge
significantly predicted later reading comprehension and vocabulary, independent of the effects
of word reading and leisure reading.

Discussion

We tracked leisure reading, word reading efficiency, vocabulary and reading comprehension in
adolescents between the ages of 10 and 12 years to test whether leisure reading mediates relations
between word reading, vocabulary knowledge and reading comprehension. Our longitudinal data
provide compelling evidence that: (i) word reading ability exerts a direct effect on leisure reading,
vocabulary and reading comprehension; (ii) that leisure reading predicts vocabulary, but not reading
comprehension; and (iii) that word reading ability indirectly influences vocabulary via leisure reading.

Our results showed that children with better word reading ability read more in their own time than
their peers with lower word reading ability (consistent with Kavanagh, 2019; McGeown et al., 2016;
Mol & Bus, 2011; Torppa et al., 2020; Van Bergen et al., 2019). This also underlines how poor reading
skills could present a barrier to leisure reading. It has indeed been shown that children who struggle
with reading are less motivated to read than their more proficient-reader peers (McGeown et al., 2016;
Schiefele et al., 2012). This seems to be especially the case for fiction book reading, compared to other
types of reading materials, such as nonfiction or schoolbook reading (McGeown et al., 2016). Our
results build on this previous work by demonstrating that children’s leisure reading activity, in turn,
contributed to vocabulary knowledge, supporting the hypothesis that regular leisure reading promotes
vocabulary development. Currently, theories of reading focus on the importance of spoken language,
reading processes (e.g., word reading, inferencing whilst reading) and background knowledge (e.g.,
Ahmed et al,, 2016; Gough & Tunmer, 1986; Perfetti & Stafura, 2014). Our findings demonstrate that
theories need to take into account how reading experience interacts with knowledge and skills in the
development of reading (cf., Nation, 2017).
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Although leisure reading was significantly correlated with reading comprehension, when these
factors were modeled together with vocabulary and word reading ability, leisure reading at age 11 did
not significantly predict subsequent reading comprehension ability. This initially appears to contrast
with several longitudinal studies that have found evidence for a strong link from leisure reading to
reading comprehension (e.g., Locher & Pfost, 2020; Torppa et al., 2020). Nevertheless, previous
findings are somewhat mixed, with a weaker relationship observed in other studies (e.g., Erbeli
et al., 2020). Our study adds to this evidence base and suggests that the relationship between leisure
reading and reading comprehension ability may be partly explained by vocabulary knowledge. Given
that we observed a direct pathway from leisure reading to vocabulary, and that vocabulary is essential
for reading comprehension (e.g., Ricketts et al., 2020), previous findings could reflect a more complex
interplay between leisure reading, vocabulary knowledge and reading comprehension that could not
be observed without vocabulary measurement. For example, leisure reading may build vocabulary,
which in turn strengthens comprehension, a testable hypothesis that could be addressed in future
studies that also include subsequent measures of reading comprehension.

We also observed a direct predictive effect of word reading on vocabulary and reading comprehen-
sion outcomes, even when accounting for vocabulary and letter knowledge prior to the onset of reading
instruction. This finding highlights the importance of fast and accurate retrieval of words for facilitating
text comprehension. These findings also suggest that the quality of existing lexical representations is key
to integrating new words in the lexicon. Specifically, both word reading speed and vocabulary knowl-
edge reflect lexical integrity, where fast and efficient retrieval of word forms and meanings reflects high
quality representations (Yap et al., 2009). According to this view, a person’s accuracy and efficiency of
word reading is an indicator of their orthographic and phonological knowledge and the robustness of
the connections between these representations. The more high-quality representations someone has, the
easier it is for them to integrate novel (semantic) representations in the mental lexicon (James et al.,
2017; Mak & Twitchell, 2020). In sum, the more proficient someone is at word reading, the easier it is
for them to develop and refine their vocabulary knowledge from written text.

Before considering the theoretical and practical implications of our findings, it is worth mentioning
some potential weaknesses. We were not able to model the stability of our measures over time. For
instance, a random intercept cross lagged panel model (RI-CLPM), would have allowed us to model
autoregressive effects of all variables and to model both within and between-person change (see,
Hamaker et al., 2015; Torppa et al., 2020). However, this approach would have required reading
comprehension measures from at least three testing points. In addition, we were not able to fit this
model because our variables showed strong correlations with each other and limited growth over time
(cf., Ricketts et al., 2020). To test this model in the future, it may be necessary to measure vocabulary
and reading development over a longer timeframe, or with greater spacing between measurements.
Nevertheless, we did include early indicators of reading and vocabulary to capture autoregressor effects.
Both early letter knowledge and vocabulary at age 4 predicted reading comprehension and vocabulary at
age 12. Whilst this shows the strong stability of reading and vocabulary knowledge over time, we were
unable to include an early indicator of reading experience at age 4 (e.g., home literacy environment).

An important next step for research will be to test both the direct pathways between word reading,
reading experience, vocabulary and comprehension and the indirect mediating role of reading experi-
ence in an experimental design that is causally sensitive. For example, by intervening to increase word
reading or reading amount, and measuring impacts on leisure reading, vocabulary and reading
comprehension. Such research would also provide important practical insights about how to promote
reading and language skills. Indeed, our findings to suggest that we should continue to provide support
for word reading abilities in late childhood and early adolescence, and that doing so may promote leisure
reading, vocabulary knowledge and reading comprehension ability. There is strong evidence about how
to improve basic word reading skills (e.g., Snowling & Hulme, 2011). However, these interventions have
focused on younger children and it is important to consider carefully whether they translate to readers
aged 10 years and above (Clarke et al., 2017). Further, our findings also point to the importance to
targeting the amount of reading. Here, there is very little evidence about what will be efficacious with
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children and adolescents (see, McGeown et al., 2015). There is a clear need for research that evaluates
interventions aimed at increasing reading skill and reading amount in adolescents, if we are to further
our theoretical understanding of reading and develop practical strategies for instruction and support.

Conclusion

Our study showed that word reading ability is directly associated with both vocabulary and reading
comprehension in early adolescence. Further, the extent to which children engage in leisure reading
mediates the relation between word reading and vocabulary knowledge: better readers read more in
their spare time, with positive effects on vocabulary knowledge. Our findings are important as they
provide crucial evidence for the role of reading experience in the development of vocabulary knowl-
edge. Theoretical approaches tend to focus on language and reading skills and processes, neglecting
the importance of experience as it accumulates over development (but see, Nation, 2017). Our findings
also lead to a testable hypothesis that intervening to support word reading skills in early adolescence
should benefit vocabulary knowledge directly, and indirectly through the amount of leisure reading.
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