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We examined the relation between socioeconomic status (SES), vocabulary, and
reading in middle childhood, during the transition from primary (elementary)
to secondary (high) school. Children (N = 279, 163 girls) completed assessments
of everyday and curriculum-related vocabulary, (non)word reading, and reading

UK comprehension at five timepoints from age 10 to 13. Piecewise linear mixed-effects
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backgrounds.

A family's economic, social, and cultural capital is
strongly associated with the academic attainments and
job prospects of the next generation (Broer et al., 2019;
Ilie et al., 2017). Unpacking the multiple and dynamic
ways in which family social position affects children's
outcomes is challenging. Nevertheless, evidence points
to a strong link between indices of socioeconomic sta-
tus (SES) and children's language abilities (von Stumm
et al., 2020). In some cases, the association between SES
and language may reflect the nature of the language spo-
ken at home: children from lower SES families tend to
be exposed to a reduced quantity and diversity of talk
(Rowe, 2012). A lower level of language exposure in turn
has consequences for learning vocabulary and read-
ing (Hoff, 2006; Lervag et al., 2019). Previous research
has focused on the early school years when growth in

models showed significant growth in everyday vocabulary and word reading
between every time point. Curriculum vocabulary and reading comprehension
showed significant growth during the school year, but not during the summer
holidays. There were significant effects of SES on all measures except word reading;
yet, SES differences did not widen over time. Our findings motivate targeted

reading and vocabulary support for secondary school students from lower SES

vocabulary and reading is rapid (e.g., Lervag et al., 2018;
Quinn et al., 2015). However, there is concern from
teachers that the “word gap” (limited vocabulary levels
that impede learning) does not improve, and if anything
widens as children progress through education (The
Oxford Language Report, 2018). A more recent report
(The Oxford Language Report, 2020) highlights that
teachers are especially concerned about low levels of
vocabulary at the transition to secondary school, which
they believe presents a barrier to learning for almost
half of pupils. Despite these concerns, we know very
little about how vocabulary and reading development
unfold in children, beyond the first few years of school.
The current study provides the first detailed longitudi-
nal evidence on the association between SES and devel-
opment of vocabulary and reading in middle childhood,

Abbreviations: EAL, English as Additional Language; FSM, free school meal; IMD, Index of Multiple Deprivation; SES, socioeconomic status.
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specifically focusing on the transition from primary to
secondary school.

Associations between SES,
vocabulary, and reading

The association between vocabulary and SES is well
established (Letourneau et al, 2013; von Stumm
et al., 2020). Children from lower SES backgrounds tend
to enter primary school knowing fewer words than their
higher SES peers, and this gap remains throughout pri-
mary education (Dupere et al., 2010; Pace et al., 2017).
However, the association between SES and vocabulary
development is complex and multifaceted. It is difficult
to disentangle genetic and environmental effects, with
both factors likely playing a role (Romeo et al., 2018).
Regardless of the underlying causes, early disadvantages
in vocabulary knowledge will have consequences for
reading development, as vocabulary supports the early
stages of reading development (Dyson et al., 2017; Taylor
et al., 2015) and is crucial for reading comprehension
(Foorman et al., 2015; Language and Reading Research
Consortium, 2015; Lervag et al., 2018). Children from
lower SES backgrounds, for example, show lower word
reading and reading-related skills in early reading devel-
opment (D'Angiulli et al., 2004; Kieffer, 2012; Neuman
& Celano, 2006) and are at greater risk of reading diffi-
culties later in primary school (Buckingham et al., 2013;
Kieffer, 2010). They often also have less access to print
materials (Burris et al., 2019; Carroll et al., 2019) than
their higher SES peers and read less fiction outside
school (McGeown et al., 2016).

Importantly, the disadvantages of low SES are not in-
evitable, and the effect of SES on children changes over
time. Despite early differences at the start of primary,
gaps in word reading often narrow or disappear by age 8§
(Aikens & Barbarin, 2008; Crowe et al., 2009; D'Angiulli
et al., 2004; Kieffer, 2012; von Hippel et al., 2018; but
see Hecht et al., 2000), most likely due to formal read-
ing instruction (e.g., D'Angiulli et al., 2004). In contrast,
when reading comprehension is measured disadvantages
are more persistent, perhaps because of the strong as-
sociation between reading comprehension and vocab-
ulary (Ricketts et al., 2020; Wagner & Meros, 2010).
Kieffer (2012) included reading comprehension in their
reading achievement composite and found that children
from lower SES backgrounds showed slower growth
from age 8 to 14 than higher SES peers. On a similar
vein, Hecht et al. (2000) reported that SES accounted for
differences in reading comprehension ability throughout
primary school (up to about 10years of age) even after
controlling for early reading and reading-related skills.
However, Little et al. (2022) found no significant effect
of SES on growth in a composite measure of reading
comprehension and writing ability between ages 10 and
14. Although these studies provide some evidence of

persistent SES disadvantages, few studies have investi-
gated how SES affects vocabulary and reading compre-
hension beyond age 10.

School transition

The aim of this study was to focus on a key period of
schooling: the transition from primary to secondary edu-
cation (i.e., elementary to middle school or high school).
In most countries, pupils move from primary to second-
ary education between the ages 11 and 12. This typically
involves moving to a larger more complex environment
(Jindal-Snape et al., 2020). Pupils are more likely to move
between classrooms and are taught by a greater number
of teachers each with different specialisms, and many
children will find that their priorities shift toward ad-
justing to the new school environment and on building
relationships. Importantly, language and literacy skills
become increasingly vital as pupils are expected to de-
velop autonomy over their learning, including increased
independent reading (Deignan & Love, 2019).

Teachers have expressed concerns that this transition
is associated with a dip in attainment and motivation
(Topping, 2011). However, there have been few studies
examining how academic-related skills, such as vocab-
ulary and reading are affected during the transition. A
few studies have examined reading comprehension de-
velopment during primary-secondary school transition
and either found a small drop (West & Schwerdt, 2012)
or a lack of growth (Hopwood et al., 2017).

Many of the concerns associated with school transi-
tion are likely to disproportionately affect students from
lower SES backgrounds. For example, lower SES chil-
dren are more likely to be susceptible to socio-emotional
difficulties or disadvantages associated with the home
or school environment (e.g., lack of resources). If school
transition exacerbates these existing disadvantages, then
students from lower SES backgrounds are more likely to
experience a difficult school transition, leading to wors-
ening of behavioral and educational outcomes and thus,
increased differences between children from lower and
higher SES backgrounds (Anderson et al., 2000; Broer
et al., 2019; McGee et al., 2003; von Stumm et al., 2020).

Nevertheless, a widening of SES-related differences
during school-transition is not inevitable. Topping
(2011) found that parental support mitigated the neg-
ative effects of SES background on school transition.
Further, West et al. (2010) found that SES predicted
school grades in secondary school, but SES was not
associated with more general difficulties with school
transition. Studies of SES effects on broad educational
attainments suggest that higher SES children have a
growing advantage, as SES predicts both initial differ-
ences as well as growth in educational attainment (von
Stumm et al., 2019), but there has not yet been a detailed
analysis of the effects of SES and school transition on
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the development of reading and vocabulary. Since lan-
guage and literacy are so fundamental to subsequent
learning, it is vital that we understand how these skills
are influenced by school transition, and whether disad-
vantages for lower SES children are exacerbated. This
will inform future work to specify which skills should
be supported, and which children are likely to be most
in need of support.

Present study

In our study, we investigate vocabulary and reading de-
velopment in children from higher and lower SES back-
grounds, drawing on longitudinal data from the UK. We
tracked vocabulary, word reading, and reading compre-
hension development in 296 children between the ages
of 10 and 13years, as pupils transferred from primary
to secondary education. Our vocabulary measures dis-
tinguished between everyday vocabulary and words
that are linked to the UK science curriculum, to be able
to distinguish between vocabulary that is typically ac-
quired in everyday life and vocabulary that is typically
learned in a school setting (see Beck & McKeown, 1985).
To examine growth in vocabulary and reading across the
primary-secondary transition, piecewise linear mixed-
effects models compared this to growth in the school
year before this transition (Phase 1), directly after the
transition (Phase 3) and a “normal” summer without
school transition (Phase 4). The following questions were
addressed:

1. Does growth in vocabulary, word reading and reading
comprehension between 10 and 13years differ for
children from higher and lower SES backgrounds?
We predicted that SES differences would be observed
for vocabulary and reading comprehension, but would
be small or non-existent for word reading for this
age group. Due to a high rank-order stability in
vocabulary and reading development in adolescence
(Ricketts et al., 2020), we also predicted that any
SES effects on vocabulary and reading would be
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stable over time, where children from higher SES
backgrounds perform better than the lower SES
group.

2. How does the primary-secondary school transition
affect growth in vocabulary and reading in children
from higher and lower SES backgrounds? We expected
that growth in our measures would be slower across
the transition period, compared to during the school
year or compared to a summer without a school tran-
sition. For reading comprehension, this hypothesis
was informed by previous empirical work (Hopwood
et al., 2017; West & Schwerdt, 2012). For vocabulary
and word reading, this hypothesis was more tentative
as we have found no detailed analysis of the develop-
ment of these skills during or directly after the school
transition. Finally, although this hypothesis was also
more tentative, we anticipated that any slowing of
growth during school transition might be more pro-
nounced for children from lower SES backgrounds. A
potentially more negative experience of school transi-
tion (e.g., West et al., 2010) or fewer resources for lower
SES children (Broer et al., 2019) might be reflected in
slower growth in academic-related skills. Also, given
the increasing importance of independent reading and
language and literacy demands, any differences be-
tween lower and higher SES children might become
more prominent at the start of secondary school.

METHOD
Participants

Participants were 296 children (58% girls), who were part
of a larger ongoing longitudinal study examining read-
ing development from school entry (e.g., Cunningham
et al., 2020; Van der Kleij et al., 2022). The present study
examines measures that were introduced from age 10
(Figure 1, Time 1). We report data at age 10, 1 year later
at age 11, 5 months later (shortly after the school tran-
sition), 7 months later (end of the first year of second-
ary), and 6 months later (shortly after moving to the next

Phase 1 Phase 2 Phase 3 Phase 4
Time 1 Time 2 Time 3 Time 4 Time 5
age ‘ 10.29(.29) 11.27(.29) 11.71(.29) 12.31(.27) 12.74(.28)
School Year 5 Year 6 Year 7 Year 7 Year 8

year | (Jun17)

Transition to
secondary

FIGURE 1 Timeline longitudinal study.

(Jun 18) u (Oct 18)

(Jun 19) ﬂ, (Oct 19)

Summer holiday
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school year). At the first two time points, pupils were at-
tending 16 different primary schools in suburban areas
of Birmingham, UK. School-level data showed a range
of SES backgrounds: Index of Multiple Deprivation
(IMD) deciles ranged from 1 to 10 (Noble et al., 2019), eli-
gibility for free school meals (FSMs) ranged from 1% to
48% (mean 18%). Participants with English as Additional
Language (EAL) made up 10%. For the remaining time
points they were attending 53 secondary schools (IMD
decile range 1-10; 16% FSM; 9% EAL). The study was
approved by Aston University's Ethics Committee. At
each testing point, we worked with all participants from
the ongoing study for whom we had parental consent and
child assent.

Measures

We collected two measures of SES: FSM and parental
educational background. Children were classified as
lower SES if they had ever been eligible for FSM and/
or their mothers' highest qualification was A-level or
lower (equivalent to a high school degree; our inclusive
classification of lower SES is preferable to FSM sta-
tus alone which is known to miss many children from
low-income families who are at risk of low attainment;
Hobbs & Vignoles, 2010). This combined FSM and
parent education measure was used for our analyses.
Everyday vocabulary knowledge was measured using
The British Picture Vocabulary Scale (BPVS-3; Dunn
et al., 2009), for which participants were verbally pre-
sented with a word and asked to indicate which of four
pictures represented its meaning. The test consists of
14 sets of 12 items increasing in difficulty and is dis-
continued after eight incorrect responses within a set.
Curriculum vocabulary knowledge was assessed using a
bespoke measure comprising 17 items from the physics
curriculum, and 16 from the biology curriculum (see
https://osf.io/c3vmg for the list of items). Participants
were asked to indicate which of four pictures corre-
sponded to the target word. A UK platform for teach-
ing resources (https:/www.stem.org.uk/) was used to
select words from the Key Stage 2 and 3 (ages 9-14)
curriculum; these words were then reviewed by several
school teachers. Each set was discontinued if a child
scored less than 40% correct. The total items correct
on both sets were used for analysis. Word and nonword
reading were assessed with the Test of Word Reading
Efficiency (TOWRE-2; Wagner et al., 2011), for which
children read as many words (Sight Word Efficiency
subtest) or nonwords (Phonemic Decoding Efficiency
subtest) as possible within 45 s. To measure reading
comprehension, participants read one age-appropriate
fiction passage from the York Assessment of Reading
for Comprehension (secondary edition; Stothard
et al., 2010) and answered 13 open-ended literal and in-
ferential questions about the passage.

Procedure

Socioeconomic status indices were obtained throughout
primary school. The remaining measures were admin-
istered at all time points, with the exception of reading
comprehension, which was not included at the first time
point. Tasks were administered by trained research as-
sistants in a fixed order, in one 45-min session.

Analyses

The analyses were performed on data for all children with
SES measures (n = 279). Piecewise linear mixed-effects
models were fitted using the Ilme4 (Bates et al., 2015)
and ImerTest package (Kuznetsova et al., 2017) in R (R
Core Team, 2013) with everyday vocabulary, curriculum
vocabulary, word reading, nonword reading, and read-
ing comprehension as outcome measures and Time and
SES (lower, higher) as predictors. For all variables, raw
scores were used for analyses. Participant and School
were added as random factors. Time was coded as four
phases (see Figure 1): Phase 1 (school year, final year
primary), Phase 2 (summer holiday, primary-secondary
transition), Phase 3 (school year, first year in secondary
school), and Phase 4 (summer holiday, within secondary
year group transition). Final models were determined
through a process of model comparison (using j° tests;
Baayen et al., 2008) where variables were only included
in the final model if they lead to a significantly better fit
(to fit the most parsimonious model). First, fixed effects
of Phases 1, 2, 3, 4 and SES were added in that order,
followed by the interactions between SES and each
phase. We tested for each phase whether the inclusion
of a participant and school-level random slope improved
the model fit. If adding a random slope led to estimation
problems, correlations between the random slopes were
removed. If this still resulted in non-convergence, the
random effect structure was simplified by leaving out the
random slope. All analyses were confirmatory. Analysis
scripts and detailed model summaries for the final mod-
els are available here: https://osf.io/c3vmg.

RESULTS

The development of everyday vocabulary, curriculum
vocabulary, sight word reading, phonemic decoding,
and reading comprehension is shown in Figure 2a—e.
Additional descriptive statistics, including reliability
estimates and missing data for each measure at each
wave, and correlations between measures are available
in Supporting Information (Tables S1 and S2). Our cri-
teria for classifying children into higher and lower SES
(see above) resulted in a relatively even split: Higher SES
group n = 107, 54 girls; Lower SES group n = 172, 109
girls.
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FIGURE 2 Development of children from lower (solid line) and higher (dashed line) SES backgrounds in everyday vocabulary (a),
curriculum vocabulary (b), sight word reading (c), nonword reading (d), and reading comprehension (e).

Vocabulary models

The final model for Everyday Vocabulary (see
Table 1; Figure 2a) included a fixed effect for each

phase, demonstrating significant growth in between
each time point. The final model for Curriculum
Vocabulary (Figure 2b) only included significant
fixed effects for Phases 1 and 3, but not for Phases
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2 and 4. Thus, there was significant growth during
the school year, but not over the summer holidays.
Both models included a fixed effect for SES, indicat-
ing that children from higher SES backgrounds over-
all showed higher vocabulary scores than the lower
SES group. In both models, phase x SES interactions
did not significantly increase the model fit. Thus, the
initial gap between higher and lower SES groups was
consistent over time.

Reading models

The final models for word reading (see Table 2; Figure 2c)
and nonword reading (Figure 2d) included fixed effects
for all phases, indicating significant growth in word-
level reading between each time point. Only the model
for nonword reading included a fixed effect for SES,
indicating that children from higher SES backgrounds
overall showed higher nonword reading scores than the
lower SES group, but no significant interaction. Notably,
only for this model, the random effect for School did

TABLE 1 Summary of piecewise linear mixed-effects model for
the vocabulary measures

Everyday vocabulary Curriculum vocabulary

Predictor fixed

effects Estimate 95% CI Estimate 95% CI
Intercept 12380 120.99, 12.68" 11.78, 13.58
126.60
Phase 1 7.08" 6.11,8.05 256" 1.98,3.13
Phase 2 293" 2.02,3.83 047 -0.001, 0.94
Phase 3 271" 1.85,3.57 1797 1.31,2.26
Phase 4 245" 143,348  0.44 -0.04, 0.93
SESlower versus ~ 5.57" 216,897 1.69" 0.65,2.73
higher

Note: See https://osf.io/c3vmg for more detailed model summaries including
model comparisons and random effects.

*p<.01; **p<.001.

not reach significance and was not included in the final
model.

The results for Reading Comprehension (Figure 2e)
were more in line with the curriculum vocabulary model.
The final model included a significant fixed effect for
Phase 3, but not for Phase 2 and 4 (Phase 1 was not
modeled). Thus, there was significant growth during the
first year of secondary school, but not during the sum-
mer holidays. It also included a significant main effect
of SES, but no interactions between SES and the four
phases. Children from higher SES backgrounds overall
showed higher reading comprehension scores than the
lower SES group, and this did not change over time.

DISCUSSION

We tracked the development of vocabulary and reading
in 279 children from higher and lower SES backgrounds.
We report progress over five time points between ages
10 and 13years to capture progress before, during, and
after transition from primary to secondary education.
Everyday vocabulary, word reading, and nonword read-
ing showed significant growth at every phase, whereas
curriculum vocabulary and reading comprehension
showed significant growth during the school years, but
not across the summer holidays. We found the effects of
SES on all measures, except for word reading, and the
disadvantage for the lower SES group was consistent
over time. In what follows, we discuss how these find-
ings challenge expectations that SES differences increase
over time, and that vocabulary and reading comprehen-
sion growth declines during school transition.

The disadvantage of having a lower SES back-
ground was most pronounced for vocabulary and
reading comprehension measures, compared to word
reading measures, reflecting the strong association be-
tween SES and language development. Nevertheless, it
is important to note the substantial overlap between
groups, highlighting that low vocabulary and poor
reading are not inevitable consequences of a lower

TABLE 2 Summary of piecewise linear mixed-effects model for the reading measures

Word reading Nonword reading Reading comprehension
Predictor fixed effects Estimate 95% CI Estimate 95% CI Estimate 95% CI
Intercept 70.23" 68.24,72.23 41317 3978, 42.83 730" 6.83,7.77
Phase 1 3.29" 2.19,4.39 425" 3.33,5.17 — —
Phase 2 536" 4.33,6.39 1.89" 1.09, 2.70 0.23 -0.12,
0.57
Phase 3 241" 1.57,3.26 140" 0.68,2.13 0.52 0.16, 0.87
Phase 4 1.88" 1.01,2.75 1.70™ 0.96, 2.44 0.27 -0.09,
0.63
SES lower vesus higher — — 298" 0.71,5.24 0.94" 0.35,1.53

*p<.01; *¥p<.001.
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SES background. Further, these SES effects were
consistent over time, indicating a persistent, but not
widening disadvantage that was not exacerbated by
secondary school transition. These findings contrast
with expectations of a widening gap for lower SES
children (e.g., The Oxford Language Report, 2020).
However, previous empirical evidence for early differ-
ences to be compounded over time (“Matthew effects”)
is inconclusive (as discussed in Ricketts et al., 2020).
Findings of both widening and narrowing of spread
have been reported, depending on the measure used.
Reports of widening gaps tend to have used measures
closest to typical school tests, whereas reports of sta-
ble or narrowing gaps tend to have focused on specific
skills that can be assessed precisely (see Kieffer, 2012;
Ricketts et al., 2020). In our study, we have broken
down our constructs into relatively narrow measures
of word reading, reading comprehension, and two sep-
arable types of vocabulary. It is possible that a dif-
ferent pattern would be observed for academic tests
that tap into a wider range of skills (e.g., interpret-
ing the test instructions, understanding the teacher's
expectations).

Overall, growth in reading and vocabulary was small
but still significant, resonating with previous research
(Parrila et al., 2005; Ricketts et al., 2020). Our findings
build on these studies by demonstrating different pat-
terns of growth across measures. Everyday vocabulary
and word and nonword reading showed significant
growth at all phases, indicating continued development.
In contrast, curriculum vocabulary and reading com-
prehension showed slower growth during the summer
holidays than during the school year. School-based ac-
tivities provide extra opportunities for the development
of curriculum vocabulary and reading comprehension,
and this may outweigh the opportunities provided by ev-
eryday activities and at home. Most children read less
during the summer holidays, and certainly they will gain
less practice on responding to targeted comprehension
questions. A stagnation in these areas could therefore be
due to unrehearsed learning (see Reed et al., 2021).

Nevertheless, for all these measures, growth across
the school transition showed the same pattern as that
over a normal summer holiday: there was no evidence of
a transition-related stagnation. This is surprising given
teachers' concerns that there is a mismatch between vo-
cabulary at the end of primary and beginning of second-
ary school (The Oxford Language Report, 2018, 2020).
One possible interpretation that reconciles teachers' ob-
servations with our findings is that the secondary school
context is very different from primary, with a greater
reliance on independent learning and lessons taught by
multiple subject-specialist teachers. Plausibly, children's
existing everyday vocabulary is no longer sufficient in
this context and therefore does not match teacher's ex-
pectations. Instead, the challenge for early secondary
school students is to rapidly adapt to this new context,
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and build new “curriculum-relevant” vocabulary (see
Deignan & Love, 2019).

Our two measures of vocabulary, capturing general
word knowledge (everyday vocabulary) and knowledge
of words that are specific to the school curriculum
(curriculum-relevant vocabulary) enabled us to identify
subtle differences in the growth pattern for these different
types of vocabulary. The everyday vocabulary measure
mostly captured vocabulary that children are exposed
to during a typical day at home and school, without ex-
plicit instruction (e.g. “fictional,” also referred to as Tier
1 vocabulary, Beck & McKeown, 1985; McKeown, 2019).
The curriculum-related measure was designed to cap-
ture vocabulary which children are typically exposed to
through direct teaching or through reading of curricu-
lum materials (e.g., “refraction,” also referred to as Tier
3 vocabulary, Beck & McKeown, 1985). Thus, words
that are encountered in everyday life (in conversations,
reading and other media) are acquired consistently over
the year, whereas academic vocabulary knowledge grows
more as children are attending school. While this finding
may seem expected, this is an ecologically valid demon-
stration of the power of teaching on word knowledge: the
teachers of our participants were not told to teach par-
ticular words (nor were participants instructed to learn
them). Instead, these words were selected from shared
STEM resources, aiming to overlap with the curriculum.
It is therefore striking that their learning of this vocab-
ulary coincided so neatly with the school year. This is a
particularly novel finding since research does not usually
distinguish between these types of vocabulary knowl-
edge. Indeed, our results emphasize the importance of
monitoring both types of vocabulary separately, as they
follow distinct developmental pathways.

Limitations and future directions

A more precise vocabulary measure would include a
vocabulary subtest capturing Tier 2, or “academic vo-
cabulary.” This vocabulary is acquired at a later age
and occurs more commonly in written text rather than
conversational speech (e.g., “increase,” Beck et al., 2002)
and is particularly important for accessing secondary
learning materials (Deignan & Love, 2019; Snow, 2010).
Although the everyday vocabulary test did include some
of this vocabulary, we were not able to track this sepa-
rately. The curriculum vocabulary measure also only
contained a limited number of items (33 vs. 168 for the
general vocabulary measure), and only covered vocabu-
lary related to the science curriculum. Future research
could include a larger set of items containing words from
other aspects of the school curriculum, better capturing
the variance and range in this type of vocabulary.

Our second limitation relates to SES. Our comparison
of only two levels, higher and lower SES groups, only pro-
vides a very approximate indication of children's home
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backgrounds, and a continuous measure might have been
more sensitive to subtle differences between individuals.
Moreover, although the measures we used (parental ed-
ucation and FSM) are likely to correlate strongly with
academic outcomes, our analysis does not do justice to
the complex causal relationships between parental input
and academic attainments (e.g., parental involvement in
a child's education is known to be beneficial, over and
above SES; Pinquart & Ebeling, 2019). Nevertheless, our
finding of a persistent SES-related disadvantage in skills
that crucially underpin subsequent learning is striking
and highlights the need for us to continue to support
basic skills beyond primary school. Finally, although we
focused on participant-level differences in SES on read-
ing and vocabulary development, the school environment
is also very likely an important factor in how children ex-
perience the school transition and how it may affect their
learning (von Stumm et al., 2019; West et al., 2010). Future
research is needed to gain more insight in the role of the
school context (e.g., availability of support and resources)
during the school transition.

CONCLUSION

To our knowledge, this is the first study to track vo-
cabulary and reading development during the transition
from primary to secondary school in children from dif-
ferent SES backgrounds. Our findings underpin three
key conclusions. First, we observed significant growth
between 10 and 13years of age in all measures, includ-
ing word reading. Second, the distinct trajectories for
different types of vocabulary we observed add weight
to arguments that vocabulary knowledge is not a uni-
tary construct (Beck et al., 2002; McKeown, 2019) and
reinforce the importance of using multiple measures to
capture vocabulary development. Third, SES-related
differences in vocabulary and reading are maintained
over the course of primary and early secondary educa-
tion, with the exception of word reading. Importantly,
however, there was substantial overlap between groups
and gaps between children from lower and higher SES
backgrounds did not widen, and were not exacerbated by
the school transition.

ACKNOWLEDGMENTS

This study is supported by The Nuffield Foundation
(EDO/43287); investigators Shapiro (PI), Ricketts, and
Burgess. The data necessary to reproduce the analy-
ses are available on the UK data archive: https://resha
re.ukdataservice.ac.uk/855946/. Analysis scripts and de-
tailed model summaries for the final models are avail-
able here: https://osf.io/c3vmg. The analyses presented
here are not preregistered. The materials necessary to
attempt to replicate the findings presented here are cop-
yrighted standardized assessments and are not publicly
accessible.

CONFLICT OF INTEREST
The authors have no conflicts of interest.

ORCID

Sanne W. van der Kleij
org/0000-0002-2749-3015
Adrian P. Burgess ‘© http://orcid.
org/0000-0002-0977-8105

Jessie Ricketts @ https://orcid.org/0000-0002-2760-3990
Laura R. Shapiro @ http://orcid.
org/0000-0002-3276-457X

https://orcid.

REFERENCES

Aikens, N. L., & Barbarin, O. (2008). Socioeconomic differences in
reading trajectories: The contribution of family, neighborhood,
and school contexts. Journal of Educational Psychology, 100,
235-251. https://doi.org/10.1037/0022-0663.100.2.235

Anderson, L. W., Jacobs, J., Schramm, S., & Splittgerber, F. (2000).
School transitions: Beginning of the end or a new beginning?
International Journal of Educational Research, 33, 325-339.
https://doi.org/10.1016/S0883-0355(00)00020-3

Baayen, R. H., Davidson, D. J., & Bates, D. M. (2008). Mixed-effects
modeling with crossed random effects for subjects and items.
Journal of Memory and Language, 59, 390-412. https://doi.
org/10.1016/j.jm1.2007.12.005

Bates, D., Kliegl, R., Vasishth, S., & Baayen, H. (2015). Parsimonious
mixed models. arXiv preprint arXiv:1506.04967.

Beck, 1., McKeown, M., & Kucan, L. (2002). Bringing words to life:
Robust vocabulary instruction. Guilford.

Beck, I. L., & McKeown, M. G. (1985). Teaching vocabulary: Making
the instruction fit the goal. Educational Perspectives, 23, 11-15.

Broer, M., Bai, Y., & Fonseca, F. (2019). Socioeconomic inequality
and educational outcomes: An introduction. In Socioeconomic
inequality and educational outcomes. IEA research for education
(a series of In-depth analyses based on data of the International
Association for the Evaluation of educational achievement
(IEA)) (Vol. 5, pp. 1-6). Springer. https://doi.org/10.1007/978-3-
030-11991-1_1

Buckingham, J., Wheldall, K., & Beaman-Wheldall, R. (2013). Why
poor children are more likely to become poor readers: The school
years. Australian Journal of Education, 57, 190-213. https://doi.
org/10.1177/0004944113495500

Burris, P. W., Phillips, B. M., & Lonigan, C. J. (2019). Examining the
relations of the home literacy environments of families of low
SES with children's early literacy skills. Journal of Education for
Students Placed at Risk, 24, 154—173. https://doi.org/10.1080/10824
669.2019.1602473

Carroll, J. M., Holliman, A. J., Weir, F., & Baroody, A. E. (2019).
Literacy interest, home literacy environment and emergent lit-
eracy skills in preschoolers. Journal of Research in Reading, 42,
150-161. https://doi.org/10.1111/1467-9817.12255

Crowe, E. C., Connor, C. M., & Petscher, Y. (2009). Examining the
core: Relations among reading curricula, poverty, and first
through third grade reading achievement. Journal of School
Psychology, 47, 187-214. https://doi.org/10.1016/j.jsp.2009.02.002

Cunningham, A. J., Burgess, A. P, Witton, C., Talcott, J. B., &
Shapiro, L. R. (2020). Dynamic relationships between pho-
nological memory and reading: A five year longitudinal study
from age 4 to 9. Developmental Science, 24, €12986. https://doi.
org/10.1111/desc.12986

D'Angiulli, A., Siegel, L. S., & Maggi, S. (2004). Literacy instruction,
SES, and word-reading achievement in English-language learn-
ers and children with English as a first language: A longitudinal
study. Learning Disabilities Research & Practice, 19, 202-213.
https://doi.org/10.1111/j.1540-5826.2004.00106.x


https://reshare.ukdataservice.ac.uk/855946/
https://reshare.ukdataservice.ac.uk/855946/
https://osf.io/c3vmg
https://orcid.org/0000-0002-2749-3015
https://orcid.org/0000-0002-2749-3015
https://orcid.org/0000-0002-2749-3015
http://orcid.org/0000-0002-0977-8105
http://orcid.org/0000-0002-0977-8105
http://orcid.org/0000-0002-0977-8105
https://orcid.org/0000-0002-2760-3990
https://orcid.org/0000-0002-2760-3990
http://orcid.org/0000-0002-3276-457X
http://orcid.org/0000-0002-3276-457X
http://orcid.org/0000-0002-3276-457X
https://doi.org/10.1037/0022-0663.100.2.235
https://doi.org/10.1016/S0883-0355(00)00020-3
https://doi.org/10.1016/j.jml.2007.12.005
https://doi.org/10.1016/j.jml.2007.12.005
https://doi.org/10.1007/978-3-030-11991-1_1
https://doi.org/10.1007/978-3-030-11991-1_1
https://doi.org/10.1177/0004944113495500
https://doi.org/10.1177/0004944113495500
https://doi.org/10.1080/10824669.2019.1602473
https://doi.org/10.1080/10824669.2019.1602473
https://doi.org/10.1111/1467-9817.12255
https://doi.org/10.1016/j.jsp.2009.02.002
https://doi.org/10.1111/desc.12986
https://doi.org/10.1111/desc.12986
https://doi.org/10.1111/j.1540-5826.2004.00106.x

SES SCHOOL TRANSITION

Deignan, A., & Love, R. (2019). Using corpus methods to identify
subject specific uses of polysemous words in English second-
ary school science materials. Corpora, 16, 165-189. http://eprin
ts.whiterose.ac.uk/154115/

Dunn, L. M., Dunn, D. M.; NFER. (2009). British Picture Vocabulary
Scale (3rd ed.). GL Assessment Ltd.

Dupere, V., Leventhal, T., Crosnoe, R., & Dion, E. (2010).
Understanding the positive role of neighborhood socioeconomic
advantage in achievement: The contribution of the home, child
care, and school environments. Developmental Psychology, 46,
1227-1244. https://doi.org/10.1037/a0020211

Dyson, H., Best, W., Solity, J., & Hulme, C. (2017). Training mispro-
nunciation correction and word meanings improves children's
ability to learn to read words. Scientific Studies of Reading, 21,
392-407. https://doi.org/10.1080/10888438.2017.1315424

Foorman, B. R., Herrera, S., Petscher, Y., Mitchell, A., &
Truckenmiller, A. (2015). The structure of oral language and
reading and their relation to comprehension in kindergarten
through grade 2. Reading and Writing, 28, 655-681. https://doi.
org/10.1007/s11145-015-9544-5

Hecht, S. A., Burgess, S. R., Torgesen, J. K., Wagner, R. K., &
Rashotte, C. A. (2000). Explaining social class differences in
growth of reading skills from beginning kindergarten through
fourth-grade: The role of phonological awareness, rate of access,
and print knowledge. Reading and Writing, 12, 99-128. https:/
doi.org/10.1023/A:1008033824385

Hobbs, G., & Vignoles, A. (2010). Is children's free school meal ‘el-
igibility'a good proxy for family income? British Educational
Research Journal, 36, 673-690. https://doi.org/10.1080/01411
920903083111

Hoff, E. (2006). How social contexts support and shape language
development. Developmental Review, 26, 55-88. https://doi.
org/10.1016/j.dr.2005.11.002

Hopwood, B., Hay, 1., & Dyment, J. (2017). Students' reading
achievement during the transition from primary to secondary
school. The Australian Journal of Language and Literacy, 40,
46-58.

Ilie, S., Sutherland, A., & Vignoles, A. (2017). Revisiting free school
meal eligibility as a proxy for pupil socio-economic deprivation.
British Educational Research Journal, 43, 253-274. https://doi.
org/10.1002/berj.3260

Jindal-Snape, D., Hannah, E. F., Cantali, D., Barlow, W., &
MacGillivray, S. (2020). Systematic literature review of
primary—secondary transitions: International research. Review
of Education, 8, 526-566. https://doi.org/10.1002/rev3.3197

Kieffer, M. J. (2010). Socioeconomic status, English proficiency, and
late-emerging reading difficulties. Educational Researcher, 39,
484-486. https://doi.org/10.3102/0013189X 10378400

Kieffer, M. J. (2012). Before and after third grade: Longitudinal
evidence for the shifting role of socioeconomic status in read-
ing growth. Reading and Writing, 25, 1725-1746. https://doi.
org/10.1007/s11145-011-9339-2

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2017).
ImerTest package: Tests in linear mixed effects models. Journal
of Statistical Software, 82, 1-26. https://doi.org/10.18637/jss.
v082.i13

Language and Reading Research Consortium. (2015). Learning to
read: Should we keep things simple? Reading Research Quarterly,
50, 151-169. https://doi.org/10.1002/rrq.99

Lervag, A., Dolean, D., Tincas, 1., & Melby-Lervag, M. (2019).
Socioeconomic background, nonverbal IQ and school absence
affects the development of vocabulary and reading comprehen-
sion in children living in severe poverty. Developmental Science,
22, e12858. https://doi.org/10.1111/desc.12858

Lervag, A., Hulme, C., & Melby-Lervag, M. (2018). Unpicking the de-
velopmental relationship between oral language skills and read-
ing comprehension: It's simple, but complex. Child Development,
89, 1821-1838. https://doi.org/10.1111/cdev.12861

CHILD DEVELOPMENT

Letourneau, N. L., Duffett-Leger, L., Levac, L., Watson, B., & Young-
Morris, C. (2013). Socioeconomic status and child development:
A meta-analysis. Journal of Emotional and Behavioral Disorders,
21, 211-224. https://doi.org/10.1177/1063426611421007

Little, C. W., Erbeli, F., Francis, D. J., & Tynan, J. (2022).
Developmental trajectories for literacy and math skills from pri-
mary to secondary school. Journal of Research in Reading, 45,
65-82. https://doi.org/10.1111/1467-9817.12382

McGee, C., Ward, R., Gibbons, J., & Harlow, A. (2003). Transition to
secondary school: A literature review. A report to the Ministry of
Education. University of Waikato.

McGeown, S. P., Osborne, C., Warhurst, A., Norgate, R., & Duncan,
L. G. (2016). Understanding children's Reading activities:
Reading motivation, skill and child characteristics as predic-
tors. Journal of Research in Reading, 39, 109-125. https://doi.
org/10.1111/1467-9817.12060

McKeown, M. G. (2019). Effective vocabulary instruction fosters
knowing words, using words, and understanding how words
work. Language, Speech, and Hearing Services in Schools, 50,
466—476. https://doi.org/10.1044/2019_LSHSS-VOIA-18-0126

Neuman, S. B., & Celano, D. (2006). The knowledge gap: Implications
of leveling the playing field for low-income and middle-income
children. Reading Research Quarterly, 41, 176-201. https://doi.
org/10.1598/RRQ.41.2.2

Noble, S., McLennan, D., Noble, M., Plunkett, E., Gutacker, N., Silk,
M., & Wright, G. (2019). The English indices of deprivation 2019.
Ministry of Housing, Communities and Local Government.
https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/833947/10D2019_Resea
rch_Report.pdf

Pace, A., Luo, R., Hirsh-Pasek, K., & Golinkoff, R. M. (2017).
Identifying pathways between socioeconomic status and lan-
guage development. Annual Review of Linguistics, 3, 285-308.
https://doi.org/10.1146/annurev-linguistics-011516-034226

Parrila, R., Aunola, K., Leskinen, E., Nurmi, J. E., & Kirby, J. R.
(2005). Development of individual differences in reading: Results
from longitudinal studies in English and Finnish. Journal of
Educational Psychology, 97, 299-319. https://doi.org/10.1037/002
2-0663.97.3.299

Pinquart, M., & Ebeling, M. (2019). Parental educational expecta-
tions and academic achievement in children and adolescents—A
meta-analysis. Educational Psychology Review, 32, 463-480.
https://doi.org/10.1007/s10648-019-09506-z

Quinn, J. M., Wagner, R. K., Petscher, Y., & Lopez, D. (2015).
Developmental relations between vocabulary knowledge
and reading comprehension: A latent change score modeling
study. Child Development, 86, 159-175. https://doi.org/10.1111/
cdev.12292

R Core Team. (2013). R: a language and environment for statistical
computing. R Foundation for Statistical Computing. https:/
www.r-project.org/

Reed, D. K., Aloe, A. M., Park, S., & Reeger, A. J. (2021). Exploring
the summer reading effect through visual analysis of multiple
datasets. Journal of Research in Reading, 44, 597-616. https://doi.
org/10.1111/1467-9817.12357

Ricketts, J., Lervdag, A., Dawson, N., Taylor, L. A., & Hulme, C.
(2020). Reading and oral vocabulary development in early ad-
olescence. Scientific Studies of Reading, 24, 380-396. https://doi.
org/10.1080/10888438.2019.1689244

Romeo, R. R., Leonard, J. A., Robinson, S. T., West, M. R,
Mackey, A. P., Rowe, M. L., & Gabrieli, J. D. (2018). Beyond
the 30-million-word gap: Children's conversational exposure is
associated with language-related brain function. Psychological
Science, 29, 700-710. https://doi.org/10.1177/0956797617742725

Rowe, M. L. (2012). A longitudinal investigation of the role of
quantity and quality of child-directed speech in vocabulary
development. Child Development, 83, 1762-1774. https://doi.
org/10.1111/1.1467-8624.2012.01805.x


http://eprints.whiterose.ac.uk/154115/
http://eprints.whiterose.ac.uk/154115/
https://doi.org/10.1037/a0020211
https://doi.org/10.1080/10888438.2017.1315424
https://doi.org/10.1007/s11145-015-9544-5
https://doi.org/10.1007/s11145-015-9544-5
https://doi.org/10.1023/A:1008033824385
https://doi.org/10.1023/A:1008033824385
https://doi.org/10.1080/01411920903083111
https://doi.org/10.1080/01411920903083111
https://doi.org/10.1016/j.dr.2005.11.002
https://doi.org/10.1016/j.dr.2005.11.002
https://doi.org/10.1002/berj.3260
https://doi.org/10.1002/berj.3260
https://doi.org/10.1002/rev3.3197
https://doi.org/10.3102/0013189X10378400
https://doi.org/10.1007/s11145-011-9339-2
https://doi.org/10.1007/s11145-011-9339-2
https://doi.org/10.18637/jss.v082.i13
https://doi.org/10.18637/jss.v082.i13
https://doi.org/10.1002/rrq.99
https://doi.org/10.1111/desc.12858
https://doi.org/10.1111/cdev.12861
https://doi.org/10.1177/1063426611421007
https://doi.org/10.1111/1467-9817.12382
https://doi.org/10.1111/1467-9817.12060
https://doi.org/10.1111/1467-9817.12060
https://doi.org/10.1044/2019_LSHSS-VOIA-18-0126
https://doi.org/10.1598/RRQ.41.2.2
https://doi.org/10.1598/RRQ.41.2.2
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833947/IoD2019_Research_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833947/IoD2019_Research_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833947/IoD2019_Research_Report.pdf
https://doi.org/10.1146/annurev-linguistics-011516-034226
https://doi.org/10.1037/0022-0663.97.3.299
https://doi.org/10.1037/0022-0663.97.3.299
https://doi.org/10.1007/s10648-019-09506-z
https://doi.org/10.1111/cdev.12292
https://doi.org/10.1111/cdev.12292
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1111/1467-9817.12357
https://doi.org/10.1111/1467-9817.12357
https://doi.org/10.1080/10888438.2019.1689244
https://doi.org/10.1080/10888438.2019.1689244
https://doi.org/10.1177/0956797617742725
https://doi.org/10.1111/j.1467-8624.2012.01805.x
https://doi.org/10.1111/j.1467-8624.2012.01805.x

10

vAN DER KLEIJ ET AL.

CHILD DEVELOPMENT | [

Snow, C. E. (2010). Academic language and the challenge of reading
for learning about science. Science, 328, 450-452. https://doi.
org/10.1126/science.118259

Stothard, S., Hulme, C., Clarke, P. J., Barnby, P., & Snowling, M.
(2010). The York Assessment of Reading for Comprehension
(YARC): Passage reading secondary. GL Assessment.

Taylor, J. S. H., Duff, F. J., Woollams, A. M., Monaghan, P, &
Ricketts, J. (2015). How word meaning influences word reading.
Current Directions in Psychological Science, 24, 322-328. https://
doi.org/10.1177/0963721415574980

The Oxford Language Report. (2018). Why closing the word gap mat-
ters. http://fdslive.oup.com/www.oup.com/oxed/Oxford-Langu
age-Report.PDF?region=uk

The Oxford Language Report. (2020). Bridging the word gap at transi-
tion. https://fdslive.oup.com/www.oup.com/oxed/wordgap/Bridg
ing_the_Word_Gap_at_Transition_2020.pdf?region=uk

Topping, K. (2011). Primary—secondary transition: Differences be-
tween teachers' and children's perceptions. Improving Schools,
14, 268-285. https://doi.org/10.1177/1365480211419587

Van der Kleij, S. W., Burgess, A. P., Ricketts, J., & Shapiro, L. R.
(2022). From bibliophile to sesquipedalian: Modelling the role of
reading experience in vocabulary and reading comprehension.
Scientific Studies of Reading, 1-13. https://doi.org/10.1080/10888
438.2022.2068418

von Hippel, P. T., Workman, J., & Downey, D. B. (2018). Inequality
in reading and math skills forms mainly before kindergarten:
A replication, and partial correction, of “are schools the great
equalizer?”. Sociology of Education, 91, 323-357.

von Stumm, S., Rimfeld, K., Dale, P. S., & Plomin, R. (2020). Preschool
verbal and nonverbal ability mediate the association between so-
cioeconomic status and school performance. Child Development,
91, 705-714. https://doi.org/10.1111/cdev.13364

von Stumm, S., Smith-Woolley, E., Ayorech, Z., McMillan, A.,
Rimfeld, K., Dale, P. S., & Plomin, R. (2019). Predicting educa-
tional achievement from genomic measures and socioeconomic
status. Developmental Science, 23, ¢12925.

Wagner, R. K., & Meros, D. (2010). Vocabulary and reading compre-
hension: Direct, indirect, and reciprocal influences. Focus on
Exceptional Children, 2010, 1-10.

Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (2011). Test of Word
Reading Efficiency—Second edition (TOWRE-2). Pro-Ed.

West, M., & Schwerdt, G. (2012). The middle school plunge:
Achievement tumbles when young students change schools.
Education Next, 12, 62—68.

West, P., Sweeting, H., & Young, R. (2010). Transition matters: pu-
pils' experiences of the primary-secondary school transition in
the West of Scotland and consequences for well-being and at-
tainment. Research Papers in Education, 25, 21-50. https://doi.
org/10.1080/02671520802308677

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: van der Kleij, S. W.,
Burgess, A. P, Ricketts, J., & Shapiro, L. R.
(2022). Tracking vocabulary and reading growth
in children from lower and higher socioeconomic
backgrounds during the transition from primary
to secondary education. Child Development, 00,

1-10. https://doi.org/10.1111/cdev.13862



https://doi.org/10.1126/science.118259
https://doi.org/10.1126/science.118259
https://doi.org/10.1177/0963721415574980
https://doi.org/10.1177/0963721415574980
http://fdslive.oup.com/www.oup.com/oxed/Oxford-Language-Report.PDF?region=uk
http://fdslive.oup.com/www.oup.com/oxed/Oxford-Language-Report.PDF?region=uk
https://fdslive.oup.com/www.oup.com/oxed/wordgap/Bridging_the_Word_Gap_at_Transition_2020.pdf?region=uk
https://fdslive.oup.com/www.oup.com/oxed/wordgap/Bridging_the_Word_Gap_at_Transition_2020.pdf?region=uk
https://doi.org/10.1177/1365480211419587
https://doi.org/10.1080/10888438.2022.2068418
https://doi.org/10.1080/10888438.2022.2068418
https://doi.org/10.1111/cdev.13364
https://doi.org/10.1080/02671520802308677
https://doi.org/10.1080/02671520802308677
https://doi.org/10.1111/cdev.13862

	Tracking vocabulary and reading growth in children from lower and higher socioeconomic backgrounds during the transition from primary to secondary education
	Abstract
	Associations between SES, vocabulary, and reading
	School transition
	Present study

	METHOD
	Participants
	Measures
	Procedure
	Analyses

	RESULTS
	Vocabulary models
	Reading models

	DISCUSSION
	Limitations and future directions

	CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	REFERENCES


