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Infant and adult brains are coupled to the dynamics of natural communication
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Neural coupling: a mechanism
for communication

Neural coupling between the brains of adult storytellers and listeners
predicts communication success in fMRI paradigms.

To begin to understand its role in early communication, we compared
the strength of coupling between 9-to-15-month-old infants and an adult
when they were interacting with each other versus with other people.

Additionally, we quantified the relationship between each person’s brain
responses and dynamic communicative cues (gaze, smiling, and prosody).
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Pre-processing and analysis

Record at ~8 Hz with Shimadzu LabNIRS (57 channels/subject)
Remove motion artifacts using MARA; LPF (0.5 Hz); HPF (0.02 Hz)
Inter-subject correlation (ISC) measure for each dyad (N = 18)

PRINCETONl
Neurosclence

Princeton BE

Baby Lab

INSTITUTE
Results
ISC (averaged across 18 dyads) The infant’s signal slightly precedes the adult’s signal in prefrontal cortex
: Apart r ISC (PFC channels only)
1K TR 0.06 - oo | | | | | | m= Together
™ 12 | Bl Together o0 = Apart
7)) 7)) 2~ 003}
FCJ 10.05 FC) ;Z 10.05 0.04 ¢ -Apart 6’ 0.02}
% % 25 CL) 0'0;' i +
R 0 - 0
G S 0.02 | |
E 0.05 § j,z 0.05 g -0:03
= = 45 G 0 t-stat (together vs. apart)
10 20 30 40 50 . . 10 20 0 40 50 _002 i Fé 2
Adult channels Adult channels s
-0.04 | E
S
3 o 7 - . E
E -0'06... 1 2 3 4 5 6 7 1 2 3 4 5 6 7
T B 15 Adult channels
= gi‘ &; -5 -3 -1 0 +1 +3 +5
N N N
= =N =T =2 < Infant leads Lag (s) Adult leads >

Relationship between neural responses in the PFC and continuous measures of social behavior

Mutual Gaze Infant Smiling Pitch Variability The brains of infants and adults are reliabl
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