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Introduction

The present study

• Little is known about the developmental course of infants’ perception of linguistic intonation, as previous studies on
pitch contrasts have focused on the acquisition of lexical pitch (lexical pitch accent, as in Japanese, or lexical tone, as
in Mandarin). Japanese-learning infants are able to discriminate the native pitch accent contrast from as early as 4
months, and their discrimination abilities are maintained during the first year of life (Sato et al., 2009). Similarly,
learners of tone languages show stable discrimination of lexical tone in the first year of life, from as early as 4 months
(Mattock & Burnham, 2006; Mattock et al., 2008; Yeung et al., 2013).
• Infants at 7 months have been shown to prefer pairs of syllables with variable pitch when high pitch is in the first
syllable, but no preference when duration differed between syllables (Bion et al., 2011). In fact, it has been shown that
human infants and nonhumans group sound sequences into trochaic patterns based on pitch, but do not utilize
duration as a cue to group sequences into iambic structures (de la Mora et al., 2012). These findings suggest that
pitch and duration differences are processed differently, pitch discrimination depending on perceptual abilities, while
duration is dependant on language experience.
• Intonation languages (e.g., English, Portuguese) use pitch height, pitch direction and pitch timing (which integrates
pitch and duration) to convey phrasal meanings, like sentence type and pragmatic distinctions (Ladd, 2008; Frota, in
press).

We investigated European Portuguese-learning infants‘ perception
of two native pitch contrasts:
-The statement/yes-no question distinction, marked by a pitch
direction contrast (rising/falling) (Experiment 1)
-The broad/narrow focus distinction, signalled by a pitch timing
contrast (early/late fall within the syllable) (Experiment 2)

Experiment 1

Methodology
Participants

Procedure

Experiment 2
-

Participants

40 infants;
20 younger (8 female, M = 5 months 29 days,

28 infants;
12 younger (6 female, M = 6 months 30 days,

range 5 months 3 days-6 months 23 days)
20 older (10 females, M = 8 months 12 days,
range 7 months 11 days-9 months 29 days)

-

range 5 months 30 days-8 months 3 days)

16 older (8 females, M = 12 months 8 days,

-

range 10 months 16 days-14 months 6 days)

Stimuli

Stimuli

Segmentally varied bisyllabic one-pseudoword utterances
produced by a female native speaker in infant-directed
speech. Word stress realized on the penultimate syllable.
Habituation trials stimuli:
malo. lemo. loma. mela. rono. rano. nurra. nirra.
malo? lemo? loma? mela? rono? rano? nurra? nirra?
Test trials stimuli:
lamo. milo. mola. luma. norro. reno. nerra. rina.
lamo? milo? mola? luma? norro? reno? nerra? Rina?

Declarative intonation test stimuli

Research Question
Is the developmental perceptual trajectory of the these two
contrast types (statement/yes-no question and
broad/narrow focus) similar?
How does this relate to previous reports on pitch perception
by infants learning lexical pitch systems?

Segmentally varied trisyllabic one-pseudoword utterances
produced by a female native speaker in infant-directed speech.
Word stress realized on the penultimate syllable.
Habituation trials stimuli:
pamalo. dalemo. b iloma. tumela. darono. turano. sinurra. lunirra.

-

Test trials stimuli:
silamo. rumilo. quimola. faluma. pinorro. marreno. cunerra. furina.

Question intonation test stimuli

Fi gure 4: Exa mple participant,
ha bituation phase

Broad/narrow focus test stimuli

Fi gure 2: Experiment 2 test stimuli examples

Fi gure 1: Experiment 1 test stimuli examples

Results
Exp 1: Statement/Yes-no question distinction

*

-

Infants tested using the visual fixation paradigm (Stager
& Werker, 1997)
Habituated with lists of utterances, half the infants
habituated with declarative (Exp1)/broad focus (Exp2),
half with question (Exp1)/narrow focus (Exp2) intonation,
until a pre-set habituation criteria reached
Test phase presented infants with a list of different
utterances in both declarative/question intonation (Exp1)
broad/narrow focus intonation (Exp2)
Each trial lasted 16 seconds
Presentation of test stimuli counterbalanced between
infants (same/switch trial first)
Look software was used (Meints & Woodford, 2008)
Looking times recorded and compared
If infants were sensitive to the intonational contrast, they
should display longer looking times to the switch trials

Exp 2: Broad/Narrow focus distinction

*

*

•

•

•

Fi gures 5 a nd 6: Average l ooking times (secs) to the same/switch test trials, a cross the two age groups, for the two experiments
- Significant difference between same and switch test trials
(F(1,36) = 54.18, p < .001, η2 = .6)
- No effect of age group (F(1,36) = 2.13, p = .15, η2 = .06)
-No interaction between trial type and age group (F(1,36) = 3.29,
p = .08, η2 = .08).
-Paired T-tests: significant difference between same and switch
trials for younger (t(19) = 6.1, p < .001, d = 1.474) and older
(t(19) = 4.42, p < .001, d = 0.816) groups.

Preliminary analysis:
- Significant interaction between trial type and age group
(F(1,24) = 5.81, p < .05, η2 = .2)
- No effect of trial type (F(1,24) < 1).
- No effect of age group (F(1,24) < 1).
-Paired T-tests: younger group no significant difference between
same and switch trials (t(11) = 1.35, p = .21), older significant
difference (t(15) = 2.29, p < .05).

•
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Fi gure 3: Attention stimuli

Discussion
Results show infants learning European
Portuguese demonstrate a discrimination ability for
the statement/question prosodic contrast as early
as 5 months, and maintain this ability throughout
the first year.
However, for the broad/narrow focus contrast,
infants only demonstrate discrimination by 12
months.
Our findings suggest that the perceptual trajectory
of intonation categories depends on the primary
cues involved, supporting earlier results that show
a protracted development of the perception of
timing relative to pitch height/direction (Bion et al.,
2011).
Furthermore, our findings suggest that perception
of intonation categories based on a pitch direction
contrast may be as precocious as lexical
tone/lexical pitch accent perception, grouping
pitch-dominant contrasts as those that tend to
show a precocious development of discrimination
abilities (vs. stress and duration/timing-related
contrasts – Skoruppa et al ,2013; Frota et al.,
submitted).

