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Understanding Language Learning in the Autistic 
Brain
by Kate Forster

Autism spectrum disorder (ASD) is a developmental disorder 
for which there exists no standard medical test, such as a blood 
test, to confirm a diagnosis. However, the criteria practitioners 
commonly use to diagnose ASD include impaired social 
communication skills as well as a pattern of restricted, repetitive 
behaviors. Language impairments occur regularly as well. While 
these behavioral impairments vary in their severity, they can 
make life for those with the disorder as well as for their families 
quite challenging. Patricia Kuhl, Ph.D., professor of speech 
and hearing sciences and CHDD research affiliate, wants to 
uncover the brain mechanisms involved in young children with 
ASD, especially as it relates to language learning. By studying 
the activity in the brain of young children both with ASD and 
those who are typically developing, Kuhl hopes to characterize 
the underlying mechanisms in language learning and develop a 
deeper understanding of how the brain works in young children 
with ASD. “Understanding these mechanisms can allow us to 
predict how a child’s language will develop,” she said, “and it can serve as a basis for effective early 
intervention, which makes a very big difference in the language development of children with ASD.” 
Kuhl is also collaborating with CHDD research affiliates Annette Estes, Ph.D., and Steve Dager, M.D., to 
determine whether the results from tests she is conducting with research scientist Kambiz Tavabi, Ph.D., on 
typically developing 12–14 month-olds can be used to predict a diagnosis of ASD in younger siblings of 
children with autism at two points in time, first at 12 months and then again at 24 months. ASD is typically 
not diagnosed before 18 months, and younger siblings of children with ASD have a higher likelihood of 
developing the disorder.

MEG imaging tool 
To record brain activity, Kuhl and Tavabi are using magnetoencephalography (MEG), an imaging tool 

that can be used with babies to locate the source of neural activities in the brain as infants are engaged 
in a task, like listening to words. Unlike an MRI, the MEG is quiet, and it does not require absolute 
stillness—a necessity when working with children this young. The MEG machine looks like a large hair 
dryer, and Kuhl’s team has developed software that tracks the infants’ head movements while they sit in 
it. Parents fill out a questionnaire identifying single-syllable words that their children are familiar with. As 
each child sits in the MEG, members of Kuhl’s team present the child with a customized set of single-
syllable words, some of which they are familiar with and some of which they are not. At the same time, 
the MEG records the responses in their brain. Kuhl, Estes, and Dager are using the CHDD Behavioral 
Evaluation Center and the CHDD Brain Imaging Core for this study.
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Pat Kuhl is working to uncover the brain 
mechanisms involved in language learning 
in young children with ASD.
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discovered that the social brain plays an essential role in this learning process. A social partner provides 
both motivation and information for the infant. Both of these mechanisms—the computational component 
and the social component—are wedded in the brain, and both, we found in these very young children, 
are necessary for language learning.” That is to say, it takes the presence of another human being for 
babies to take their statistics. At the same time, this social component—which is necessary for typically 
developing children to learn language—may be the very thing that is hindering the ability of children with 
ASD to learn language. Young children with ASD have difficulties with social interaction. In fact, they often 
cover their eyes or avert their gaze when they are addressed directly.

These results suggest that many of the language problems in children with ASD may be the result 
of their social deficits. “Social interaction is a kind of ‘gate’ for language learning in typically developing 
children,” said Kuhl, “so children with ASD will have a very difficult time acquiring language if language 
requires the social gate to be open.”

Implications for effective language learning interventions
Kuhl believes that a possible intervention for children with ASD could be one that de-emotionalizes the 

input so that it is easier for them to handle, for example, from a screen or a face that is more neutral. “This 
is worth testing.” she said. “If we understood mechanistically how children with ASD are functioning and 
could identify the core reason why language often doesn’t develop, we could manipulate the environment 
to address that piece and potentially solve the problem of language. Specifically for children with ASD, 
if you reduced the social component and enhanced the computational component, you might be able 
to make the language-learning environment more palatable and help them learn language at the critical 
time. So it feels really fundamental to go at the scientific problem in this way. In addition, if we had data 
early in development that predicted whether a child will develop ASD, we could implement effective 
intervention that much earlier.”

The MEG tracks neural activities in the brain while allowing 
for easy movement.

Two language learning mechanisms
Kuhl has found that studying the way 

typically developing children learn language 
is helpful in determining the language 
learning mechanisms of children with ASD 
as well as what may impede their language 
learning. In a previous study that involved 
typically developing children at around nine 
months, Kuhl discovered that there are two 
mechanisms at play when very young children 
learn language. “There is a computational 
process occurring in the brain in which babies 
are taking statistics on the language they 
hear,” she said. “But more importantly, we’ve 


