Language Acquisition

Lecture 9
Speech Perception
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Prosody for word segmentation: trochaic bias for English
(Jusczyk, Cutler, & Redanz (1993) with 9-month olds

Metrical phonology:

trochee: ba by
strong weak

iamb: gui tar
weak strong

Turk, Jusczyk, & Gerken (1995): Infants Sy\'}f}z'g)"iel'(?‘ee noon. baste

sensitive to syllable weight when discerning Heav
stress patterns V(©) = ploty deft
Light
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Prosodic cues to word segmentation: more work with the trochaic bias
7-months: Infants can’t extract words in iambic form
11-months: infants have overcome initial strong trochaic bias
(Houston et al. 2004)

The interplay between prosodic cues and statistical cues

Johnson & Jusczyk (2001): 8-month olds prefer prosodic information
over statistical information

Mattys et al. (2001): 9-m olds use phonotactic information
Thiessen & Saffran (2003): 6-month olds prefer statistics to prosody
Johnson et al. (2003): 12-month olds are biased to segment fluent

speech based on their knowledge of what a viable auditory word form is
for the language
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Prosodic markers can help, but can’t be all there is - specific linguistic units are
difficult for young learners to locate in fluent speech
(Gerken, Jusczyk, & Mandel, 1994)

Still prosody is something noted early by children (2-6 months) and stored in
memory (Mandel et al. 1994; Mandel et al. 1996; Nazzi et al. 2000)

Newborns discriminate mother’s native language
from another language based on prosodic
information (Mehler et al., 1988; Nazzi et al. 2000)
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Statistical tracking for phonotactics at 9 months

Infants track consonant
sequences (blick vs. *bnick)

Jusczyk et al. 1993: 9-month old
American & Dutch infants

Infants sensitive to frequency of
consonant sequences = evidence of
statistical learning

Jusczyk, Luce, & Charles-Luce 1994

Support for highly specific acoustic information in memory for infants
Jusczyk & Aslin (1995) with 7.5 month olds: Infants have fine acoustic detail for
words heard in fluent speech (“dog” is not “tog”)
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Tracking non-adjacent dependencies: predecessor for
syntactic complexity

Santelman & Jusczyk 1998: 16-18 month olds can track
non-adjacent dependencies from fluent speech (is...ing in
English)




Werker (1995): Speech Perception

Learner’s job: parse continuous stream of i i
speech into sentences, clauses, words, big vs. dig
syllables, and phonemes

Phonemes are language specific - r/l is a
phonemic contrast (changes word’s Lisa = Risa for some of my
meaning) in English but not in Japanese Japanese friends

Dental T vs. retroflex t is a distinction in
Hindi, but not in English

Kids of the world require knowledge of
phonemes before they can figure out what
different words are - and when different
meanings are signaled by different words
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Perceiving VOT

‘Categorical Perception’

A Brief Foray into Phonemes &
Categorical Differences

How do the acoustic signals of phonemes vary?

How “categorical” are the sounds of a language?

English VOT production

Not uniform
(2 categories)
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Same/Different <@mmmmmm Why is this pair difficult?
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(i) Acoustically similar?
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Same/Different
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(ii) Same Category?
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Discrimination

A More Systematic Test
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Within-Category Discrimination is Hard

Cross-Language Differences

English vs.
Japanese R-L
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Cross-language Differences

Participants: Thai — native

English- second (>3 years in the US)

Imsri & Idsardi (2001)

Cross-language Differences

Cross-Language Differences

English vs. Hindi
alveolar [d]

retroflex [D]
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Voice Onset Time

1-4 month olds can distinguish ba vs. pa
P e— —— ba

Voice Onset Time

But only if it's a categorical difference pa _H+ -I— ba
(can’t distinguish within-category
differences) within category

across category
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Kids... . Comparing perceptual ability

Werker et al. 1981: English-learning 6-8 month olds compared against English &

This ability extends to phonemic contrasts Hindi adults on English & Hindi contrasts

that are non-native. (Japanese infants can
discriminate contrasts used in English but
not in Japanese.) This goes for both
vowels and consonants.

Conditioned Head Turn Procedure

A method of testing was adepted that can be implemented in very
X . ) . similar forrm with infants (3 1/2 months or older). children, and adults to
Adults can’t, especially without training - ba...ba...ba...ba... da... eruure that subjects of dierent ages aov tesbed in an equally sensitive

even if the different is quite acoustically [peoceduse. The proceduure used with infants is called the Conditioned Hesd
o the achlt procedure i a chose varisbe. Basically, this s a cabegory
salient. hange tusk in which the sibject has to morebor 8 centruous

vs. adults

So when is this ability lost?
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But when after 6-8 months is the ability to lost?

Key into “critical period” hypothesis for language (Lenneberg 1967) - when
language can be learned natively

To best for thes critical period. chikdren of 12 and 8 years eeee bestecl,
with the expectation that the S-yrar-clds but not the 12-year-olds wondd
be able ko dacriminate nonnative contrasts. English-speaking children of
both ages. however. performed ke Englsh-spesking acults and were

all on the nonnative contrasts. Importantly. their poor
nok due bo task difficulties as they periormed well on an Englh /ba/-/da
ditinction. and as 4-year-okd Hindi-speaking children performed well on
the Hindi contrasts (Werker and Tees 1983). These findings revealed that
—— [expersence must begin bo influence speech perception long beore age 4.
Progortion of wmisects seaching aerion &0 & busati of age el - certainly well before the critical period suggested by Lenneberg
Adepted b ok 2 . 981
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