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developm

ent. W
e present evidence to confirm

 the follow
ing three hypotheses:

A
.

Listeners treat L1 and L2 sounds differently: under L2 prim
ing,

L1 vow
el classification becom

es m
ore appropriate for the second language.

B
.

S
om

e differences betw
een L1-prim

ed and L2-prim
ed vow

el classification
are due to language-specific perception rather than to high-level strategies.

C
.

W
ith experience in the second language, differences betw

een
L1 and L2 perception increase and L2 categorization im

proves.

O
ur case is the acquisition of vow

els by 
D

utch learners of S
panish.
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S

panish w
ere asked to classify the 125 tokens in three conditions.

C
ondition 1:

L1-prim
ed

C
ondition 2:

L2-prim
ed

C
ondition 3:
L2-only

T
arget stim

uli:
125 S

panish
C

V
C

125 S
panish

C
V

C
125 S

panish
C

V
C

P
rim

ed perception m
ode:

L1
L2

L2

T
he subjects w

ere told that the
stim

uli w
ere...

‘D
utch’

‘S
panish’

‘S
panish’

C
arrier phrase:

D
utch

S
panish

S
panish

F
iller stim

uli:
D

utch
S

panish
S

panish

R
equested report:

L1
L1

L2

E
xplicit task:

‘listen w
ith your...’

-
‘D

utch ears’
‘S

panish ears’

R
esponse categories:

12 D
utch

vow
els

12 D
utch

vow
els

5 S
panish

vow
els

S
ubjects:

• 38 D
utch learners of S

panish (11 beginners, 18 interm
ediate, 9 advanced)

• 11 D
utch-only listeners (not for C

ondition 3)
• 44 S

panish-only listeners (only for C
ondition 3)
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A
ll production and perception data and sim

ulation scripts are available at:
http://w

w
w

.fon.hum
.uva.nl/paul/p2b/
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T
he follow
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1.  In both conditions, the listeners avoid the D
utch long vow

els 
/e
˘, O

˘, a
˘, o

˘/.
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he follow
ing table show

s the reliable shifts:

shift
size

p (raw
 1-tailed)

explanation
ç →

 u
122–16 =

 106
<

 10 –20
(com

plicated)

I →
 i

120–27 =
 93

<
 10 –14

avoid /I/
Y

 →
 u

79–15 =
 64

<
 10 –11

avoid /Y
/

I →
 E

101–57 =
 44

<
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(not very significant because of m
ultiple tests)
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he seven starred tokens w

ere am
biguous for the S

panish.

1. O
bservation: the changes betw
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ing (the blue curve) and L2 prim
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category (and its boundaries) shifts tow
ards the S

panish 
/a/ category (the black curve).
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follow
 the explicit task of listening ‘w

ith D
utch ears’.

L1-prim
ed:

“[Q
]-like tokens belong to m

y L1 
/E/ category,

and [Å]-like tokens belong to m
y L1 

/A/ category.”

intended
T

L category
auditory

place
perceived

L1 category
reported

L1 category

ñañ

/
ε/

ñεñ

/
A/

ñA
ñ

/
ç/

ñç
ñ

L2-prim
ed:

“[Q
]-like tokens belong to m

y L2 
/a/ category,

and [Å]-like tokens belong to m
y L2 

/o/ category.”

intended
T

L category
auditory

place
perceived

L2 category
reported

L1 category

ñañ

/
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ñεñ

/
a/

ñA
ñ

/
o/

ñç
ñ
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h

e
follow

ing picture show
s the relative num

bers of responses on the front vow
els:

L1-prim
ed

L2-prim
ed

L2-only

D
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L1-prim
ed: there is little change w

ith experience level 
→

 L1 perception stays good.
L2-prim

ed: the difference betw
een the L1-prim

ed and L2-prim
ed conditions changes

w
ith experience level (boundary shift, loss of 

/I/) →
 L2 perception develops.

(learners use /I/ less under L2- than under L1-prim
ing: paired-sam

ples 
t =

 5.90; N
 =

 38; p <
 10 –6 )

(reduction in /I/ use betw
een L1- and L2-prim

ing correlates w
ith exp. level: 

τ =
 0.30; N=

49; p<
0.002)

L2-only: perform
ance on L2 classification im

proves.
(height of /i/–/e/ boundary correlates w

ith experience level: 
τ =

 0.44; N
 =

 38; p <
 0.0001)

Interpretation: effect of language-specific prim
ing predicts L2 perform

ance.
(L1-to-L2 /I/ reduction correlates w

ith height of 
/i/–/e/ boundary: τ =

 0.40; N
 =

 38; p <
 0.0003)
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Listeners listen to L1 and L2 sounds w
ith tw

o separate perception m
odes.

2.
T

he L2 perception m
ode develops w

ith experience, becom
ing m

ore appropriate for
the target language: category boundaries becom

e m
ore accurate.


