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INTRODUCTION

Infants start life with a universal capacity to discriminate between linguistic-phonetic units from
any of the world’s languages (e.g., [ba]-[da], English; [ta]-[ta], Hindi). By ~10-12 months, they
narrow in on the phonetic inventory of their native language.'3' What are the neural
mechanisms underlying the transition from universal to native language phonetic discrimination?

In Monolingual infants, Superior Temporal Gyrus (STG, BA 21-22) is recruited during phonetic
processing?10.13

NEW Bilingual infants: Computationally different! Impact on neural processing?

2 HYPOTHESIZED MECHANISMS

Auditory General*51415 Infants begin life generally able to discriminate sounds in their
environment. This enables learning of native language phonetic units only after sufficient
exposure.

Prediction (1)

Monolingual and Bilingual older infants will demonstrate different STG

recruitment than younger infants

Language-dedicated’-'3 Infants begin life with brain tissue dedicated to processing specific
rhythmic temporal patterning underlying aspects of linguistic structure (phonetic, etc). Native
language phonetic discrimination is built up from this capacity.

Prediction (2)
Monolingual and Bilingual older infants will demonstrate similar STG
recruitment than younger infants

METHODS

PARTICIPANTS

LINGUISTIC MILESTONE: [ Background
Age Monolingual Bilingual 10 x 20 Coordinates?
(n=27) (n=34)
UNIVERSAL: 2 to 6 months 17 15
NATIVE: 10 to 15 months 10 19

NEUROIMAGING MEASUREMENTS

Functional Near Infrared Spectroscopy (fNIRS) optically measures the
hemodynamic response:

« Spatial resolution: 2cm

« Temporal resolution: 10 Hz

» Measures: Oxygenated & Deoxygenated hemoglobin

TASK
TWO Language Conditions

NATIVE (English) Syllables [ba] and [da]'®
NON-NATIVE (Hindi) Syllables [ta] and [ta]'®

Bilateral temporal

Phonetic Discrimination Oddball Event-Related Paradigm probe placement
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RESULTS

IS THERE A DIFFERENCE IN INFANT BRAIN RESPONSE TO “SAME” VS. “DIFFERENT”
SYLLABLES?

Delta Oxy Hemoglobin (Hb0)

Event-Related Hemodynamic Response Functions (HRF) *

— oiferent Syllable HRF
— Same Syllable HRF

Seconds

YES

Red — Blue = Increased
activation for “different”
syllables

Indicates that the infants
perceived the difference
between syllable types

DO MONOLINGUAL AND BILINGUAL INFANTS SHOW AN AGE DIFFERENCE
IN STG RECRUITMENT FOR NATIVE LANGUAGE CONTRASTS?
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DO MONOLINGUAL AND BILINGUAL INFANTS SHOW AN AGE DIFFERENCE

IN STG RECRUITMENT FOR NON-NATIVE LANGUAGE CON

TRASTS?
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The simultaneous analysis of
fNIRS and behaviour data has
allowed us a new and exciting
look into the development of
native language phonetic
perception in infancy!

CONCLUSIONS

What are the neural mechanisms underlying the transition from universal to
native language phonetic discrimination?

Monolingual and Bilingual infant groups demonstrated similar recruitment of
STG for native and non-native phonetic processing across ages

SUPPORTS THE LANGUAGE-DEDICATED HYPOTHESIS

REFERENCES

. Baker, S. A., Golinkoff, R., & Petitto, L.A. (2006). LL&D, 2(3), 147-162.
. Dubins, M., Berens, M.S., Kovelman, ., et al. (2009, March). CNS.

. Jasper, H.A. (1958). CLINPH, 10, 371-375.

. Jusczyk, P.W. (1997). The Discovery of Spoken Language.
Kuhl, P.K. et al. (2008). Phil. Trans. R. Soc. B, 363, 979-1000.
Kuhl, P.K., & Padden, D.M. (1983). JASA, 63, 1003-1010.
Marcus, G. F. et al. (1999). Science, 283, 77-80.

. Marcus, G. F. (2000). Curr Dir Psychol Sci, 9, 145-147.

. Petitto, L.A. (1997). The inh e and i of g

. Petitto, L.A. (2007). The Educated Brain, 213-232.

. Petitto, L. A. et al. (2004). Cognition, 93, 43-73.

. Petitto, L.A. & Marentette, P. (1991). Science, 251, 1483-1496.

. Petitto, L.A., Zatorre, R., Gauna, K., et al. (2000). PNAS, 97(25), 13961-13966.
. Saffran, J.R. et al. (1999). Cognition, 70(1), 27-52.

. Werker, J.F., Pons, F., Dietrich, C., et al. (2007). Cognition, 103, 147-162.

. Werker, J.F. & Tees, R.C. (1984). Infant Behav Dev, 7, 49-63.

© O NG AW WN S

s, 45-69.

A oA aaa
o g s WON 2O

*CORRESPONDING AUTHOR Professor Laura-Ann Petitto, petitto@utsc.utoronto.ca
and http://www.utsc.utoronto.ca/~petitto/ Society for Neuroscience, October 2009



