ADVANCES

Language
on the Mind

Grammar affects how
your brain thinks

UNDERSTANDING A SIMPLE-LOOKING
sentence such as “I read this article yester-
day” actually requires some sophisticated
conceptual computation: a subject (“I”)
performed an action (“read”) on an object
(“article”) ataspecifictime (“yesterday”).
But the human brain routinely does this
work nearly instantaneously based on the
language’s grammatical rules, sayslinguist
AndreaE. Martin of the Max Planck Insti-
tute for Psycholinguistics in the Nether-
lands. And Martin’s team has now found
that the human brain accommodates fun-
damental grammatical differences across
languages by adjusting how it processes
each sentence.

For a recent study in PLOS Biology,
the researchers observed variations in
Dutch-speaking participants’ brain waves
while they listened toa Dutch-language au-
diobook. To visualize these changes,
the scientists used a metric quantifying
how many new “predictions” the brain
makes of words that could come next in a
sentence. This framework was then tested
against three different parsing strategies,
or linguistic models that illustrate how the
brain builds information over time.

Previous English-based studies with a
similar setup concluded in favor of amodel
where listeners “wait and see” how each
phrase in a sentence will end before inter-
preting it. But the Dutch speakers in
Martin’s study leaned strongly toward a
highly predictive model; participants
tended to preemptively finish each phrase
in their head before it was complete. (A
third model, in which listeners wait to hear
all the phrases in a sentence before inter-
preting any part of it, is seldom used in ei-
ther language.)

In Dutch language structure, verbs
sometimes come near the end of a sentence
rather than immediately after the subject
like they do in English, explains study lead
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author Cas W. Coopmans, a postdoctoral
researcher in New York University’s de-
partment of psychology. For instance,
“‘because I ate a cookie with chocolate’ in
Dutch would be ‘because I a cookie with
chocolate ate.” You would have to wait very
long for the verb to come,” Coopmans says.
“And that’s probably unrealistically late;
you’re probably much more predictive in
processing” the sentence.

Neither parsing strategy is necessarily
“better or worse” than the other, Coop-
mans adds. “It just happens to be suited to
the language [people] are processing. So
we seem to be quite flexible in that you
might process one language differently
from another simply because they have dif-
ferent properties.”

The findings support the need for scien-
tists to incorporate more diversity when
crafting linguistic models, says Jixing Li,

a linguist at City University Hong Kong,
who was not involved in the new study. Her
own work has illustrated how different
brain regionsactivate when processing En-
glish or Chinese sentences because of their
differing linguistic properties. If these
studies are done only in neurotypical
English-speaking adults, she says, crucial
differencesin processing will be missed. Li
contends that this limitation defeats the
purpose of the models, which are meant to
provide a realistic picture of human lan-
guage-based thinking.

Diversifying subjects in studies of
how the brain processes language “is going
to help us capture how the brain is
[understanding] the structured meaning
of language, and the social utility of lan-
guage, in many different ways,” Martin
says. “There’s so much yet to be under-
stood in the brain.” —Gayoung Lee

Linguistic Differences in Grammatical Structures

In psycholinguistics, scientists have developed various models to describe how the brain builds up information
over time as it listens to a sentence. Some, including Cas W. Coopmans and Jixing Li, theorize that speakers of
different languages take different approaches to processing a sentence because of how the languages’

grammatical rules dictate word order.

ENGLISH

| have seen a documentary about the universe

In English the verb comes early in the sentence, allowing
listeners to wait and see what comes next

DUTCH

Ik heb een documentaire over het heelal gezien

| have a documentary about the universe watched

In Dutch the verb comes at the end of the sentence, so /

listeners tend to predict it is coming before they hear it

cuinese. FET—ERXRTFHIICTEAR

| saw one about universe documentary

KOREAN

S30i| chigt CRHIE 2| S 2ACE

Universe the about documentary saw

In Korean the subject is usually omitted
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