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The early language environment provides
children with an understanding of many
important aspects of language, such as
grammar, vocabulary, and print concepts
(Scarborough, 2001). Knowledge of these
language components provides a foun-
dation for nearly all forms of later com-
munication and is especially critical for
the acquisition of later academic skills
such as literacy (Scarborough, 1990).
However, the effects of oral language
experience are difficult to disentangle
from those of socioeconomic status
(SES), as SES is related to the quantity
and quality of child–parent verbal inter-
actions (Hoff et al., 2002; Rowe et al.,
2005; Huttenlocher et al., 2007). As a
result, it is critical to take SES into ac-
count when examining the role of early
language experience on the developing
brain. Yet, previous research has rarely
considered these factors together, and
the precise role of the early language en-
vironment and SES on the neuroanat-
omical structures supporting language
has remained unclear.

A recent study by Romeo et al. (2018)
explored the relationships among early
language experience, SES, and brain sys-
tems important for both oral and written
language. The authors used diffusion ten-
sor imaging to examine how individual
differences in children’s oral language ex-
perience related to fractional anisotropy
(FA), a metric of white matter coherence,
in the arcuate (AF) and superior longitu-
dinal fasciculi (SLF). These white matter
tracts connect left inferior frontal and
superior temporal cortices, which are
critical for language production and re-
ception, respectively Romeo et al. (2018).
Oral language experience was measured
by studying home audio recordings of
parent– child interactions that captured
salient aspects of the language environ-
ment of prekindergarten and kindergar-
ten children from a broad SES range.
Specifically, Romeo et al. (2018) counted
the number of words spoken, the number
of child utterances, and the number of
conversational turns between the parent
and child. Critically, conversational turns
reflect contiguous linguistic interactions
between an adult and child, which can be
thought of as a measure of the quality,
rather than the quantity, of oral language
experience.

Of the oral language environment
measures assessed by Romeo et al. (2018),
only the number of adult– child conversa-
tional turns was related to FA in the left AF

and SLF. Importantly, this effect was sig-
nificant after controlling for SES, suggest-
ing that the relationship was not due to
the effect of SES alone. An analysis exam-
ining nodes along the AF and SLF subse-
quently revealed that the correlation
between conversational turns and FA was
driven by white matter near the termina-
tion of the AF and SLF in the left inferior
frontal lobe, which has frequently been
found to be involved in both language
comprehension and articulation (Fried-
erici, 2012). Romeo et al. (2018) did not
observe any other associations between
white matter and adult– child conversa-
tional turns, suggesting that the relation-
ship was specific to the left AF and SLF.
Although SES did not account for the re-
lationship between oral language experi-
ence and brain structure, Romeo et al.
(2018) found that SES played a role in
children’s language skills through its ef-
fect on adult– child conversational turns
and white matter in the AF and SLF. To-
gether, the results of the study by Romeo
et al. (2018) suggest that language quality
rather than quantity is critical for the
development of the left AF and SLF, in-
dependent of SES. Yet, SES may still
contribute to language development
through its effect on the early oral lan-
guage environment.

Although Romeo et al. (2018) did not
investigate reading skills in their sample of
children (who were likely preliterate and
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early readers), the findings have several
implications for the development of read-
ing skills, particularly how the early oral
language environment may contribute
to the neuroanatomical foundations of
reading. Skilled reading relies on the flu-
ent integration of word recognition and
comprehension; therefore, reading re-
quires effectively co-opting language
skills that exist before the acquisition of
literacy (Dehaene et al., 2010). One of the
strongest predictors of reading ability is
phonological awareness, which is an un-
derstanding of the sound structures in
one’s language and the ability to manipu-
late these sound structures (Wagner et al.,
1987; Torgesen et al., 1997). Oral language
skills, such as speech sound accuracy and
vocabulary, contribute to phonological
awareness in children (McDowell et al.,
2007), suggesting that oral language is
closely related to reading acquisition
through its role in the development of
phonological awareness. Neuroimaging
research has also supported the notion
that oral language, phonological aware-
ness, and reading likely rely on some over-
lapping brain systems. Much like the
relationships between the home language
environment and white matter micro-
structures reported by Romeo et al.
(2018), FA in the left AF and SLF has been
associated with individual differences in
phonological awareness (Yeatman et al.,
2011; Vandermosten et al., 2012) and
reading ability (Ben-Shachar et al., 2007;
Thiebaut de Schotten et al., 2014; Vander-
mosten et al., 2015). These findings sup-
port the notion that oral language and
reading abilities are strongly interrelated.
Early language experience may, therefore,
have direct effects on white matter micro-
structure in the AF and SLF, which could
provide a neuroanatomical scaffold for
later reading acquisition.

The role of the AF and SLF in reading
has also been demonstrated in research
examining populations who have a spe-
cific disability in learning to read. Devel-
opmental dyslexia is characterized by
difficulties with accurate and/or fluent
word reading along with poor spelling and
decoding abilities (Lyon et al., 2003). Even
though dyslexia is defined as a reading dis-
ability, children with dyslexia have been
shown to exhibit oral language deficits as
early as 2.5 years, and some researchers
have speculated that these early language
deficits may alter a child’s ability to engage
with conversational partners (Scarbor-
ough, 1990). Structural differences have
been observed in white matter tracts sup-
porting reading and language skills in

studies of dyslexia. Specifically, children
with dyslexia tend to have lower FA in the
left AF (Vandermosten et al., 2012, 2015)
and left anterior SLF (Rimrodt et al.,
2010) compared with typically developing
children. Furthermore, several studies
have demonstrated structural differences
in the AF in preliterate children with a
family history of dyslexia (Vandermosten
et al., 2015, 2016; Wang et al., 2017). Even
though dyslexia has a strong genetic com-
ponent and is often familial (Harlaar et al.,
2005), it has been speculated that environ-
mental factors, including how much chil-
dren engage with books and how much
parents read themselves, could also affect
language and reading skills (Snowling and
Melby-Lervåg, 2016). In addition, oral
language skills have been shown to be a
protective factor in the development of dys-
lexia (Snowling, 2001). Thus, the findings of
Romeo et al. (2018) indicate that atypical
brain connectivity in prereaders with a fam-
ily history of dyslexia may result not only
from the genetic aspects of dyslexia, but also
from differences in oral language skills
(Vandermosten et al., 2016). Future re-
search should examine how adult–child
conversation serves as a protective buffer for
reading development and white matter mi-
crostructure in dyslexia.

The findings by Romeo et al. (2018)
underscore the importance of under-
standing the role of early oral language ex-
periences in the anatomical connections
of the brain. Their results show that even
before the onset of learning to read, factors
in a child’s early language environment
(namely parent–child conversational turns)
shape the white matter tracts that are ulti-
mately used for reading and whose integrity
is correlated with reading proficiency. Addi-
tionally, their research lends insight into
how SES may have indirect effects on the
neuroanatomy of language and reading
through its influence on the early childhood
environment. Individual differences in the
white matter pathways underlying oral lan-
guage and reading are likely influenced by a
combination of both genetic factors, such as
a family history of language or reading im-
pairments, and environmental factors, such
as SES and the quality of the early language
and literacy environment. Understanding
the precise role of early language environ-
ment on brain systems important for read-
ing may ultimately help to explain why
children follow different developmental tra-
jectories in reading and could provide neu-
robiological evidence in favor of specific
early interventions.
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