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Language discrimination

% Infants must make sense of acoustic input
% Knowledge acquired about language as early as at birth
% Acoustic information they are sensitive to

% Changes over time
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Language discrimination

Mehler et al. (1988).

4-day-old
French

French/ YES
Russian
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Language discrimination

Mehler et al. (1988).

4-day-old
French

French/ YES
Russian

English/ N[@)
ltalian
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Language discrimination

Mehler et al. (1988).

4-day-old 2-month-old
French American

French/ YES N@)
Russian

English/ N[@)
ltalian
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Language discrimination

Mehler et al. (1988). - Discrimination

4-day-old 2-month-old
French American

French/ YES N@)
Russian

English/ N[@)
ltalian
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Moon et al. (1993). - Preference

Spanish/
English

2-day-old
Spanish

Prefer
Spanish

2-day-old
American

Prefer
English
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Language discrimination

Nazzi et al. (1998). - Discrimination

2-day-old French

English/Japanese | YES

English/Dutch N[@)

Rhythm-class hypothesis
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Rhythm classes

Abercrombie (1967);
Ramus et al. (1999); Grabe & Low (2002)
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English
German
Dutch

ltalian
French

Spanish Japanese

Mandarin

Cantonese
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Rhythm and language discrimination

X/

% Successful discrimination of languages in different rhythm classes

X/

% Unsuccessful discrimination of languages in same rhythm class
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Rhythm and language discrimination

% Successful discrimination of languages in different rhythm classes
% Unsuccessful discrimination of languages in same rhythm class

s Successful discrimination of languages with segmental cues obscured,
prosodic cues retained
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Rhythm and language discrimination

% Successful discrimination of languages in different rhythm classes
% Unsuccessful discrimination of languages in same rhythm class

s Successful discrimination of languages with segmental cues obscured,
prosodic cues retained

% Contrasting results
% Consider: strength of evidence and methodological differences

11
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The current meta-analysis

X/

% Systematic literature search

7/

% Quantitative synthesis

12
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The current meta-analysis

Research HEEVEE typically-developing babies' language and accent
Question discrimination skills change from birth up to 12 months of age?

13
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The current meta-analysis

Research HEEVEE typically-developing babies' language and accent
Question discrimination skills change from birth up to 12 months of age?

.. Effect sizes will be larger in younger babies if languages belonged to
Pred |Ct|0n different rhythm classes, compared to the same rhythm class

14
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Methods: Eligibility criteria

Discrimination or
preference

Distinct languages, or
accents/dialects

15
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Methods: Eligibility criteria

Discrimination or Birth to 12 months
preference

Healthy

Distinct languages, or

accents/dialects Monolingual or
multilingual
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Methods: Eligibility criteria

Discrimination or Birth to 12 months
preference

Healthy

Distinct languages, or

accents/dialects Monolingual or
multilingual
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Natural continuous
speech

Auditory or audiovisual
Manipulations allowed
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Methods: Search protocol

Known studies

Two Google Scholar searches

37
eligible studies
194

effect sizes
from

1630 unique titles

Mailing lists

Reference lists

Author recommendations
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Methods: Data extraction and analysis

= Hedges g effect size

‘ Sample size

Means and SDs

F-values

' t-values
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Methods: Data extraction and analysis

= Hedges g effect size

Effect size Effect size
Sample size

Means and SDs o

Familiarity preference Novelty preference

“Preference” “Discrimination”

F-values

' t-values
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Methods: Data extraction and analysis

‘ Pa radigm Discrimination, Preference

Rhythm class

Speech
manipulation

Method

‘ Mean age
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Methods: Data extraction and analysis

‘ Pa radigm Discrimination, Preference

Rhythm class Same, Different

Speech
manipulation

Method

‘ Mean age
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Methods: Data extraction and analysis

‘ Pa radigm Discrimination, Preference

Rhythm class Same, Different

Speech
manipulation

Method

‘ Mean age 0 to 366 days
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Methods: Data extraction and analysis

paradigm Discrimination, Preference

Rhythm class Same, Different

Mean age 0 to 366 days

None, Segmental, Intonation, Segmental and intonation

manipulation

Method

‘ Speech
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Methods: Data extraction and analysis

paradigm Discrimination, Preference

Rhythm class Same, Different

Mean age 0 to 366 days

Speech
manipulation

None, Segmental, Intonation, Segmental and intonation

Central fixation (CF), Head-turn Preference Procedure (HPP),
Method High-Amplitude Sucking (HAS), Forced Choice (FC), EEG/NIRS
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Methods: Data extraction and analysis
Model in RStudio:1

Paradigm /
Rhythm class * Mean age * Speech manipulation

+ Method

Random = Study / Infant / Experiment

1. metafor package in RStudio (R Core Team, 2020; RStudio Team, 2020; Viechtbauer, 2010)
loretta.gasparini@uni-potsdam.de; https://osf.io/396yb/

Erasmus .~
Mundus -z

* d‘dam
.
.

ISy 5

26


mailto:loretta.gasparini@uni-potsdam.de
https://osf.io/396yb/

AVEers;yx..
N L

Erasmus .
Mundus * ?{P 1!-

Results o

Discrimination

Hedge’s g = 0.272

95% CI [0.152 0.392]

z=4.454, p<0.0001
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Results

Discrimination Preference

Hedge’s g = 0.272 Hedge’s g =-0.333

95% CI [0.152 0.392] 95% Cl [-0.549, -0.117]

z=4.454, p<0.0001 z=-3.021, p=0.003

28
loretta.gasparini@uni-potsdam.de; https://osf.io/396yb/; All reproducible code available here


mailto:loretta.gasparini@uni-potsdam.de
https://osf.io/396yb/
https://drive.google.com/drive/folders/1Sk1zExpMeszLFTR-bzI45JzZWwUqawz0?usp=sharing

AVErSss..
N2

Erasmus .~ .
Mundus -z Bt

.%m

Results

Paradigm/Method only significant predictors in pre-registered analysis
Discrimination Preference

CF > HAS = HPP > EEG/NIRS CF > HAS = HPP = EEG/NIRS
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Results a
Paradigm/Method only significant predictors in pre-registered analysis
Discrimination Preference CF 1
~ HPP
CE > HAS - HPP > EEGINIRS CF > HAS = HPP = EEG/NIRS EEG/NIRS
- - HAS
6 6
4 4
o2 D2
g g
3 3 i
TO o - L —%
1. ggplot2 2 e |
package in
RStudio " "
(Wickham, 0 100 200 300 0 100 200 300 30

2016) Mean age in days Mean age in days
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Discrimination effect sizes
61 by language or accent studies
4
_g 21 Iaacncgent
)
8 ® 0.2
I 0O ® 04
® 06
21
-4
0 100 200 300

Mean age in days
31


mailto:loretta.gasparini@uni-potsdam.de
https://osf.io/396yb/
https://drive.google.com/drive/folders/1Sk1zExpMeszLFTR-bzI45JzZWwUqawz0?usp=sharing

R
N

Erasmus .
Mundus -z @ﬁ@

Exploratory analysis b

' Same Accent, Language
language

‘ Native Yes/Yes, Yes/No, No/No
language
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Exploratory analysis

Model in RStudio: =+ No significant effect of same language

Paradigm /
Same language /

Rhythm class * Mean age * Native language

Random = Study / Infant / Experiment

+ Method

loretta.gasparini@uni-potsdam.de; https://osf.io/396yb/; All reproducible code available here
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Results F,

Preference effect sizes by rhythm class
(excluding accent studies)

- Preference paradigms

6
same - Different languages tested
4 diff
- Age * Rhythm class

_m 2
g) - LRT =6.802, p=0.033
[}
o

2

-4

0 100 200 300

Mean age in days
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Results

Preference effect sizes by rhythm class
(excluding accent studies)

same
4 diff

0 100 200 300
Mean age in days
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Discrimination effect sizes by rhythm class
(excluding accent studies)

0 100 200 300
Mean age in days
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same
‘ ¢ diff

Results 5, 0

0 100 200 300 0 100 200 300
Mean age in days Mean age in days

Research NEEOEL typically-developing babies' language and accent
@II=XSile]aM discrimination skills change from birth up to 12 months of age?

Interaction of age and rhythm class in preference paradigms

Findi testing two distinct languages
indain g Different rhythm classes: > familiarity preference, > age
Same rhythm classes: > novelty preference, > age
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Results

same
‘ ¢ diff

0 100 200 300 0 100 200 300
Mean age in days Mean age in days

Research NEEOEL typically-developing babies' language and accent

@II=XSile]aM discrimination skills change from birth up to 12 months of age?

Finding

Discussion

Interaction of age and rhythm class in preference paradigms
testing two distinct languages

Different rhythm classes: > familiarity preference, > age
Same rhythm classes: > novelty preference, > age

Babies can discriminate regardless of rhythm class
Contradicts rhythm-class hypothesis
But, prefer native rhythm?

7/ K/ K/
L SR X IR X 4
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Next steps

Research IR nIe Tear cue(s) best predict babies' language and accent
@II=XSile)aWPA discrimination skills from newborns up to 12 months of age?

Replace factor “rhythm class” with durational metrics:
Approach Proportion and variability of consonant and vowel interval;
word-final lengthening, speech rate

1. Grabe & Low (2002); 2. Ramus et al. (1999); 3. White et al. (2014), 4. White et al. (2012) 38
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Future research

Age * Rhythm

Preference
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Future research -
Age * Rhythm Method
Preference Central fixation
EEG/NIRS
40
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Limitations

Limitations

Large amount of

unexplained variance

Broad eligibility criteria -
heterogeneous sample
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Limitations and strengths

m

Large amount of All available evidence

unexplained variance collated and quantified

Broad eligibility criteria - Database updatable
heterogeneous sample
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Conclusions

Discrimination = non-rhythmic cues

Preference = familiar language rhythms (?)
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Conclusions

Discrimination = non-rhythmic cues
Preference = familiar language rhythms (?)

Next steps: Durational cues
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Questions?

Summer Neurolinguistics School 2020
Center for Language and Brain National Research University Higher School of Economics (HSE) Moscow
23rd June 2020
Slides available from loretta.gasparini@uni-potsdam.de or at https://osf.io/396yb/
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Rhythm and language discrimination
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Rhythm and language discrimination

Successful discrimination
with segmental cues
obscured

Age
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The current meta-analysis

Research NEEOEL typically-developing babies' language and accent
@II=XSile]aM discrimination skills change from birth up to 12 months of age?

Effect sizes will be larger in young babies for any between-rhythm-class
contrasts compared to within-rhythm-class contrasts

Predictions

As age increases, effect sizes should be larger for studies where
the native language was tested
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Methods: Search protocol

Known studies Known to authors
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Google Scholar Search 1 discrimination" OR "dialect discrimination" OR "accent
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Discussion
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No clear effect of language nativeness

Trend in opposite direction to predictions:
Nativeness has more of an effect in younger ages

At later ages both familiarity and novelty preferences in discrimination paradigms when native
language is one of the tested languages (yesno), which brings overall effect size closerto O
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Future research

Rhythmically distinct 5 months +

Distinct languages 5 months +
EEG/NIRS Central fixation
Durational metrics Non-durational cues
)

1. e.g. Vicenik & Sundara (2013

Rhythmically similar 0 to 3 months
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