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Mastering syntactic rules, which determine
how words are combined into phrases, is
crucial for understanding language. There
is a longstanding debate in the literature
concerning the formation of such rules.
Some authors have argued that in adults
the cognitive implementation of syntax
is based on the implicit learning of ab-
stract rules (Opitz and Friederici, 2004),
whereas others have claimed that it de-
pends instead on the explicit learning of
associations between distinct lexical items
that share certain phonological features
(Thierry and Wu, 2007). Less is known,
however, about how children acquire a
first- and second-language syntax (Kuhl,
2010). It is not clear what the develop-
mental constraints of acquiring a full-
fledged syntax are, nor to what extent
these constraints are determined by the
maturation of the brain (Clahsen and
Felser, 2006).

In a recent article in The Journal of Neu-
roscience, Vaughan-Evans et al. (2014) pro-
vide evidence based on event-related
potentials (ERPs) that a syntactic rule ex-
isting in only one of two languages co-
vertly carries over from that language to

the other. The authors resolve a conceptu-
ally important issue by suggesting that the
cognitive implementation of syntax is not
governed by lexical–phonological associa-
tive learning but rather by abstract rule
learning.

The Welsh–English bilingual partici-
pants of the study read English sentences
ending in an artificial non-word created
by substituting the initial consonant of a
real English word with another conso-
nant, as sometimes happens in Welsh. In
particular, the Welsh soft mutation rule
determines whether and how the initial
consonant of a noun changes as a function
of certain phrase contexts (e.g., “cath,”
i.e., “cat,” mutates into “gath” in the
phrase “y gath,” i.e., “the cat”). A context
in which the mutation would occur in
Welsh was present in one half of the Eng-
lish sentences. Additionally, half of the
sentences contained forms that were in
accordance with the soft mutation rule
(e.g., in the sentence “Each book starts
with a page listing its gontents,” “con-
tents” correctly mutates into “gontents,”
as would occur in Welsh), whereas the
other half contained aberrant forms (e.g.,
in the sentence “Each book starts with a
page listing its dontents,” “contents”
wrongly mutates into “dontents”).

The authors used the phonological
mismatch negativity (PMN), an ERP
component modulated by phonological
predictions about the initial letter of an
upcoming word, to determine whether

the Welsh soft mutation rule influenced
perception of English sentences. They
found that the PMN amplitude was signif-
icantly lower for words mutated in com-
pliance with the Welsh rule than for
aberrant forms. This amplitude reduction
occurred only when the word appeared
in a context that required a mutation in
Welsh, as reflected in a significant muta-
tion context � word form interaction.
This result suggests that it was substan-
tially less demanding for the participants
to integrate a non-word into a sentence
context in one language when the non-
word was formed in compliance with a
syntactic rule of the other language than
when the non-word violated the rule.
Crucially, this transfer effect occurred re-
gardless of whether there was phoneme
overlap between the original English noun
and the corresponding Welsh noun (e.g.,
“Each book starts with a page listing its
gontents,” where “gynnwys” is the Welsh
counterpart, elicited transfer effects simi-
lar to “As a doctor she saw a lot of pa-
tients,” where “gleifion” is the Welsh
counterpart). Therefore, the effect could
not be explained by lexical–phonological
associations.

It is important to note that the impli-
cations of the findings reported by
Vaughan-Evans et al. (2014) for our un-
derstanding of the neurodevelopmental
constraints of syntax acquisition are
limited. This seems to be clear to the
authors as well, as they explicitly state
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that follow-up studies are necessary to
shed more light on the developmental dy-
namics of syntactic transfer. The limita-
tion of the experiment is that the
paradigm used by the authors only al-
lowed them to test for a syntax transfer
effect from the first language (Welsh),
learned from birth on, to the second lan-
guage (English), learned at a mean age of
4.9 years, but not vice versa. From a devel-
opmental perspective, however, the ques-
tion that arises is: What is the crucial age at
which second language syntax can trans-
fer to the syntax of the first language? This
is of particular conceptual significance
since the transferability of syntactic rules
learned later in life could be a good indi-
cator of whether this syntax is fully estab-
lished in a second language or not.

Converging evidence ranging from the
pioneering studies of second language
learning (Johnson and Newport, 1989) to
more recent attempts to explore the mile-
stones of language development (Sakai,
2005) suggests that children do not ac-
quire syntactic rules with full accuracy if
they start learning a second language
after 7 years of age, when their syntactic
learning capacities start to decline.
These results are interesting because this
beginning decline of syntactic learning ca-
pacities coincides with the age where the
early left anterior negativity, an ERP com-
ponent reflecting syntactic categorization
processes, starts to take on an adult-like
appearance in monolingual children
(Hahne et al., 2004). Thus, beyond 7 years
of age, when a core set of rules is already
established in the syntax processing sys-
tem, it might lose the flexibility to fully
implement a new syntax. Nevertheless,
controversies remain regarding the criti-
cal age up to which a second language syn-
tax can be fully acquired. Some studies
indicate that significant deficits in syntax
processing are present only if the second
language is learned at 8 –10 years of age
(Johnson and Newport, 1989), whereas
others report similar deficits are already
present at 4 – 6 years of age (Weber-Fox
and Neville, 1996). The success of future
studies addressing the developmental dy-
namics of syntax implementation by test-

ing syntactic rule transferability crucially
depends on the ability to gather multiple
samples of adult bilinguals that are tightly
matched for their age of onset of second
language acquisition. As a start, it would
be tempting to compare bilinguals that
started to learn their second language ei-
ther from 4 or 7 years of age with bilin-
guals that started to learn their second
language from 12 years of age, the age cur-
rently assumed to mark the end of the
sensitive period of language acquisition
(Sakai, 2005).

Vaughan-Evans et al. (2014) rightly
emphasize that ERPs are a powerful tech-
nique to detect covert transfer of syntax
rules between languages. However, al-
though ERPs clearly overcome the limita-
tions of previous behavioral work, they
provide little information about the func-
tional neural implementation of syntactic
transfer. To further elucidate the develop-
mental dynamics of this effect, the use of
fMRI would be advantageous. It is known
from previous work that simultaneous bi-
linguals, i.e., individuals that learn two
languages from birth on, have similar rep-
resentations of syntactic information
from both languages, whereas sequential
bilinguals with a mean age of second lan-
guage acquisition onset of 18.9 years re-
cruit not only the left inferior frontal
cortex but also left subcortical structures,
i.e., the basal ganglia and the thalamus,
more strongly for the second than for the
first language when processing syntactic
features (Wartenburger et al., 2003).
There is evidence that the additional re-
cruitment of subcortical structures in late
second language learners indicates in-
creased processing demands for these
people than for simultaneous bilinguals,
because late second language learners can
no longer rely solely on automatic pro-
cesses (Friederici, 2006). Crucially, the
emergence of subcortical activity during a
syntax transfer task could mark the trajec-
tory from a learning phase where syntax
transfer can take place to a phase where
such transfer is no longer possible.

In summary, the work of Vaughan-
Evans et al. (2014) raises the question,
from which age of onset of second lan-

guage acquisition can syntax transfer
from the second to the first language. It
also raises the tightly related question of
whether the emergence of subcortical ac-
tivity during syntax transfer might serve as
a dissociative functional marker of trans-
fer and nontransfer periods. These ques-
tions address not only the temporal
developmental constraints for the full ac-
quisition of syntactic rules, thereby lead-
ing to the core of language learning, but
also the opening and closing of sensitive
periods in language acquisition, thereby
leading to the core of neuroplasticity.
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