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Motivation

Speaking fluently requires coordinating
the brain areas that allow us to produce
movements and perceive speech sounds
Coordination between these brain areas
may be atypical in communication
disorders such as persistent stuttering
Here we will establish the ability to non-
invasively manipulate these brain
systems while people speak

Project Description

We will use transcranial alternating
current stimulation (tACS)' to alter brain
activity during speech

Participants will perform two tasks:

» Producing syllables with a specific rhythm
* Producing speech under delayed auditory

feedback (DAF)
We will measure how tACS changes the
N100, a brain response to the sound
inputs produced while speaking
We will measure how tACS changes
speech production under DAF

Context

tACS uses weak electrical currents to
non-invasively modulate brain activity
tACS has become a powerful tool in
neuroscience but has not had impact
in speech production research

Our lab has studied the effects of
delayed auditory feedback on speech
using a rhythmic speaking task?,
which will be used with tACS to
establish the behavioral effects of
stimulation
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Project Deliverables

«  We will develop and publish a
protocol for using tACS in speech
production experiments

«  We will first demonstrate the ability to
change the neural response to
rhythmically produced syllables

«  We will then demonstrate the ability
to modify speech output under DAF

« Successful completion of this work wiill
provide critical feasibility data
necessary for obtaining external
funding to use tACS in basic and
clinical research

Potential Impact

« The work here will establish, for the
first time, the ability to non-invasively
modify rhythmic brain activity and
speech output during speaking tasks

« Results will help inform computational
models of speech production3

« This will set the stage for using tACS
as a tool for basic research in speech
neuroscience

* This work may lead to new treatment
approaches for communication
disorders such as stuttering
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