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Does early exposure to a visual signed language “hurt” auditory language tissue developm
ent: 

Evidence from
 fNIRS neuroim

aging of language processing in deaf individuals w
ith cochlear im

plants!
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Younger Bilinguals - Younger Monolinguals = in STG 

ABSTRACT!
C

ontroversy abounds regarding the specific im
pact of differences in language 

experience on the acquisition of spoken language in deaf individuals w
ith 

cochlear im
plants (C

I) 1,2,3,4.  N
otew

orthy are claim
s that due to neuroplasticity of 

auditory language tissue, early exposure to a signed language results in 
deviance to auditory language tissue developm

ent. W
e find that early, but not 

later, exposure to a signed language supports typical language developm
ent. 

Q
UESTIO

N
!

D
oes early exposure to a visual signed language im

pact classic left-
hem

isphere spoken language tissue developm
ent, including left 

Inferior Frontal G
yrus (LIFG

) and S
uperior Tem

poral G
yrus (S

TG
) 5,6,7, 

in a deaf individual w
ith a C

I?  
D

oes age of signed language exposure im
pact language processing 

in the deaf C
I individual? 

HYPO
THESES!

H
1  E

arly language exposure, both signed and spoken, facilitates norm
al 

 neural developm
ent for language processing 

 P1  C
I individual w

ith early, but not later, signed language exposure recruit 
 left- hem

isphere language areas 
  H

2  O
nly early spoken language exposure facilitates norm

al neural 
 developm

ent for language processing 
 E

arly signed language exposure disrupts developm
ent 

 P2
 C

I individual w
ith early and later signed language exposure do not 

 recruit left-hem
isphere language areas 

  

 
 M

ETHO
DS!

Participants 
          Task 
R

eading aloud E
nglish w

ords
 

RESULTS
 

CO
NCLUSIO

N
!

Early exposed deaf C
I individuals show

ed greater 
activation in classic left-hem

isphere language areas 
(LIFG

) 
 Late exposed deaf C

I individuals show
ed greater 

activation in the right-hem
isphere (R

IFG
), not in 

classic left hem
isphere language areas (LIFG

) 
 

Supports H
ypothesis 1 

E
arly signed language exposure facilitates norm

al 
language processing 

 
N

o evidence of a negative im
pact on language 

processing as a result of early visual signed  
language exposure 

 
Im

plications 
O

ptim
al developm

ental tim
ing of  

signed language exposure 
E

arly language exposure, be it signed or spoken, 
supports healthy, typical language developm

ent 
 

N
ew

 view
 on how

 early life language exposure, 
irrespective of m

odality (signed, spoken), can 
facilitate language processing in the deaf C

I individual 
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D
eaf A

dults w
ith cochlear im

plant 
(A

ge of Im
plant = 13 years) 

E
arly S

igned Language E
xposure 

(A
S

L before age 5 years) 
N

 = 4
 

Later S
igned Language E

xposure 
(A

S
L after age 5 years) 

N
 = 4 

W
ord R

eading
10 in E

nglish 

R
egular  
stop 

Irregular 
debt 

N
onsense 
zoop 

Early Signed Language Exposed D
eaf C

I Individuals Show
 G

reater 
N

eural A
ctivation in Left Inferior Frontal G

yrus 

Left 
R

ight 

Later Signed Language Exposed D
eaf C

I Individuals Show
 G

reater 
N

eural A
ctivation in R

ight Inferior Frontal G
yrus 

Later-exposed > E
arly-E

xposed 
Later-exposed > E

arly-E
xposed R

ight 

Left 
Left 

R
ight 

E
arly-exposed > Later-E

xposed 
E

arly-exposed > Later-E
xposed 

N
on S

ignificant 

N
on S

ignificant 

t-statistic 

p =.05 

!

t-statistic 

N
ear Infrared S

pectroscopy 
(fN

IR
S

) neuroim
aging

8,9 
 A

dvancem
ent: O

ptical im
aging 

is safe for cochlear im
plant 

users  

H
itachi E

TG
 4000 

p =.05 
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