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INTRODUCTION

Speech perception can be improved
substantially with practice (perceptual learning)
(Samuel & Kraljic, 2009).

Several approaches exist for skill acquisition
including:

+ Constant vs. variable training

» Errorless (Karni & Sagi, 1991) vs. desired level
of difficulties (Bjork & Bjork, 2011).

It is still not clear which fraining yields the most
perceptual learning of fime-compressed
speech.

GOAL
Determining which protocols’ features are
important for the perceptuadl learning of time-
compressed speech and its generalization

METHODS

Participants. 65 native Hebrew speakers.

Stimuli. 120 simple active sentences in Hebrew
(Prior & Bentin, 2006).

Time-Compression. using a WSOLA algorithm
(Verhelst & Roelands, 1993).

General Procedure

Pretest Training Posttest
20 trials B1 B2 B3 B4 B5 20 frials of trained tokens
W%level of || Compressonlevelis | ZYERTEN PA:
compression || changed accordingto | 30% level of compression
High
Constant <
Low
Staircase
Adapﬂve<
Incremental
1 Time-
compression

during training

Level of Time-Compression
coB8888838388

1 2 3 4 5
tal ~ — Constant- low ——Constant-high — Staircase

References

. Bjork, E. L., & Bjork, R. A. (2011). Making things hard on yourself, but in a good way: Creating desirable difficulties to
enhance leaming. Psychology and the real world: Essays illusirating fundamental contributions to society, 56-64.

. Prior, A., & Bentin, S. (2006). Differenfial infegrafion efforts of mandatory and optional senfence
constituents. Psychophysiology, 43(5), 440-449.

. Kami, A., & Sagi, D. (1991). Where practice makes perfect in fexture discrimination: evidence for primary visual cortex
plasticity. Proceedings of the National Academy of Sciences, 88(11), 4966-4970.

N

. Verhelst, W., & Roelands, M. (1993). An overiap-add technique based on waveform similarity (WSOLA) for high quality
fime-scale modification of speech. Paper presented af the Acousfics, Speech, and Signal Processing, 1993. ICASSP-93.,
1993 IEEE Infernational Conference on (Vol. 2, pp. 554-557). IEEE.

This research was supported by a grant from the i

Institute of Psy in Israel to KB.

. Samuel, A. G., & Krdljic, T. (2009). Perceptual leaming for speech. Atfention, Perception, & Psychophysics, 71(6), 1207-1218.

Performance gains

e
o =

Accuracy
o @l Qr @
w o ~ ©

2
'S

ol
w

= Constant-Low ®Incremental = Staircase

Posttest

® Confrol = Constant-high
Pretest

-

For trained iokens,\

lowest performance
on the constant-high
protocol, 1(24) =-
5.38, p <.0l.

/

Generalization

1

For new tokens — \
adaptive protocols

are better than

0.3 constant, F (1, 60) =
0.8 5.83, p=.01.
Y
S 07
0 5 For untrained talker,
< a trend toward
0:8 significance, F(1,
0.4 48)=3.57, p=.06,
0.3 implies the lowest
m Control m Constant-high = Constant-low uIncremental m Staircase performonce |n fhe
k New Tokens New Talker constant hlgh
protocol.
Training
performance \
1 Performance
- dccuracy at the
4t block is the
g 0.8 lowest in the
§ - constant-high
<™ protocol, F(1, 24) =
0.6 17.32, p =.00.
05
1 2 3 4 5

\ ——Incremental - - Constant- low ——Constant-high

J

Initial training on “easy items” (errorless learning Jcan facilitate the
perceptual learning of speech - lowest performance when initial trials
are difficult.

» Speech-rate variability can support generalization - better
performance in adaptive compared with constant protocols.

The differences between acoustic input and lexical representations are
smaller in adaptive compared to constant protocols, thus enabling a

more gradual adaptation.
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