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In their everyday communication, parents do not only speak but also sing with their infants. However, it
remains unclear whether infants’ can discriminate speech from song or prefer one over the other. The present
study examined the ability of 6- to 10-month-old infants (N = 66) from English-speaking households in Lon-
don, Ontario, Canada to discriminate between auditory stimuli of native Russian-speaking and native Eng-
lish-speaking mothers speaking or singing to their infants. Infants listened significantly longer to the sung
stimuli compared to the spoken stimuli. This is the first study to demonstrate that, even in the absence of
other multimodal cues, infant listeners are able to discriminate between sung and spoken stimuli, and further-
more, prefer to listen to sung stimuli over spoken stimuli.

Caregivers communicating with infants worldwide
change their vocal characteristics to a more “musi-
cal” mode (Fernald, 1989). Two forms of vocal
expression to infant listeners are prevalent during
caregiving interactions: (a) Infant-directed (ID) sing-
ing, a musical form of vocal expression, is an inte-
gral and frequent part of caregiving practice, and
(b) ID speaking, which, when directed toward
infants, changes considerably into a “musilan-
guage,” presenting prominent tonal contours and
rhythmic structure not typical of adult-directed
(AD) speech. Both forms of vocalizations have high
affective value and engage infants’ attention more
effectively than AD communication (e.g., Kitamura
& Lam, 2009). ID singing and ID speaking both uti-
lize words and exploit similar acoustic resources
(e.g., fundamental frequency, temporal sequences of
events) to build their prosodic structures (e.g., Falk,
2011a; Trainor, 1996). However, adults readily dis-
tinguish between speech and song as two different

stimulus categories, such that different neural acti-
vation patterns are found in some areas of the brain
for singing compared to speech (e.g., Callan et al.,
2006; Ozdemir, Norton, & Schlaug, 2006). Whether
infants are also able to discriminate between these
two vocal forms remains unclear, making it difficult
to establish definitive connections between musical
and language enculturation via these early inputs
during infancy.

ID communication differs structurally from non-
ID or AD communication. The most noticeable
acoustic differences are higher pitch; slower tempo; a
loving voice timbre; shorter, more repetitive utter-
ances; and longer pauses (Fernald & Kuhl, 1987; Trai-
nor, Clark, Huntley, & Adams, 1997). Emotionality is
also correlated to the exaggerated acoustics of ID
stimuli and makes ID stimuli more attractive for
infant listeners (Kitamura & Lam, 2009; Trainor, Aus-
tin, & Desjardins, 2000). ID speech and ID singing
effectively regulate infants’ arousal and emotional
state, in particular, via the use of distinct pitch con-
tours communicating emotive and directive contents
such as anger, approval, warning, or admonition
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(Fernald, 1989; Papou�sek, Papou�sek, & Symmes,
1991). Infants are sensitive to the affective messages
contained in ID communication. At 6 months, infants
listen longer to comforting than directive utterances
in ID speech (Panneton, Kitamura, Mattock, & Burn-
ham, 2006) and respond to pitch and tempo changes
in song stimuli based on affective context (Conrad,
Allen, Walsh, & Tsang, 2011; Tsang & Conrad, 2010).
Overall, infants discriminate ID versions of both
speech and song from non-ID or infant-absent com-
munication (e.g., Cooper, Abraham, Berman, &
Staska, 1997; Trainor, 1996). Infants as young as
7 weeks of age show a preference for ID compared
to non-ID stimuli (Pegg, Werker, & McLeod, 1992),
which is maintained throughout the 1st year (Werker
& McLeod, 1989; Werker, Pegg, & McLeod, 1994). In
sum, the enhanced structural and emotional proper-
ties of both ID speech and ID singing attract infants’
attention, sustain early communication, and may
lead to benefits for processing and later development
(Falk, 2011b; Thiessen, Hill, & Saffran, 2005; Trainor
& Desjardins, 2002).

Yet, there are a number of structural properties
that differ between ID speech and ID song. Due to its
combined musical and linguistic nature, ID song dis-
plays some key characteristics of musical signals,
such as a regular beat, recurring rhythmic patterns,
and the repeated occurrence of stable pitch relations
(i.e., intervals; Trainor, 1996). These features do not
appear as frequently in ID speech, although some
studies report higher rhythmic regularity, increased
accentual prominence, and occasional interval struc-
ture in ID speech (e.g., Fernald & Mazzie, 1991; van
Puyvelde et al., 2010). On the other hand, increased
pitch range and dynamic pitch excursions are unique
features of ID speech (Fernald & Kuhl, 1987),
whereas ID singing typically has a more restricted
pitch range and higher pitch stability (Trainor, 1996),
allowing for the perception of discrete pitch classes.
Furthermore, the duration of vowels compared to
consonants is much greater in sung (i.e., 5:1) than in
spoken words (i.e., 1:1; Eckardt, 1999).

Despite the fact that ID singing and ID speech
show significant functional and structural differ-
ences, the question of whether infants are able to
discriminate between speech and song stimuli, and
the extent to which one form of vocal expression is
more engaging is not well established in the litera-
ture. The present study attempts to develop a
clearer understanding of the perceptual differences
during infancy between these two vocal forms.

Unfortunately, the few studies examining speech
and song perception during infancy are inconsistent
in their findings. Nakata and Trehub (2004) found

that 6-month-old infants discriminated between
speech and song by showing enhanced responsive-
ness to audio–visual episodes of maternal ID sing-
ing in comparison to maternal ID speech. However,
it remains unclear how infants’ bias for song stimuli
was impacted by the visual component (rather than
the auditory component) in this study. For instance,
smiling accompanying the sung productions or
facial expressions linked to song may convey more
positive affect in the ID singing episodes in compar-
ison to the ID speech episodes.

In contrast to Nakata and Trehub (2004), two
other studies examining infant listening preferences
showed no attentional differences in song and
speech (Corbeil, Trehub, & Peretz, 2013; Costa-Giomi
& Ilari, 2014). Costa-Giomi and Ilari (2014) presented
11-months old infants with an unfamiliar French folk
song sung or spoken in an ID-like manner. In Corbeil
et al. (2013), infants aged 4–13 months listened to
unfamiliar Turkish ID-like speech and ID-like sing-
ing. Infants in this study were attracted to vocal
expressions of positive affect, regardless of whether
it was speech or song, a finding consistent with pre-
vious reports (e.g., Kitamura & Burnham, 1998).

However, methodological differences between
these previous studies make it difficult to compare
the results and develop a more generalized under-
standing of infants’ perception of speech and song.
The stimuli used by both Corbeil et al. (2013) and
Costa-Giomi and Ilari (2014) were in an unfamiliar
language, recorded by a singer in the absence of an
actual infant. Hence, attractive ID characteristics of
both speech and song may have been attenuated,
as the presence of an infant generates more typical
ID features in adults’ speech and song (Smith &
Trainor, 2008). In contrast, Nakata and Trehub
(2004) invited mothers to sing and speak freely in
the presence of their own infants, without any
script, presumably creating very rich ID stimuli in
terms of acoustic characteristics and emotional
expression. Moreover, these stimuli were in the
infants’ native language, whereas the other studies
(Corbeil et al., 2013; Costa-Giomi & Ilari, 2014) used
non-native languages. As infants become increas-
ingly attuned to native language structures over the
1st year of life (e.g., Jusczyk, Frederici, Wessels,
Svenkreund, & Jusczyk, 1993; Seidl & Cristia, 2008),
we would expect language-related differences in
the perception of speech and song, a factor not
directly compared in previous studies.

The results of the few previous studies on
speech and song perception in infants are inconclu-
sive, with open questions about the influence of
maternal language, natural ID characteristics, and
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modality of presentation that need to be further
clarified. The present study examined infants’ abil-
ity to discriminate between naturalistic ID song
and ID speech stimuli in their native (i.e., English)
and a non-native (i.e., Russian) language. The stim-
uli were presented auditorily in order to establish if
infants could discriminate speech and song stimuli
based on acoustic differences alone. We ensured
that these acoustic differences were typical of ID
speech and ID song by choosing the stimuli on the
basis of adults’ perception of good instances of
both types of vocalization. We predict that infants
should discriminate between the two types, and
that they should find the song stimuli more atten-
tionally engaging (Nakata & Trehub, 2004). Fur-
thermore, infants should attend longer to native
language stimuli. To our knowledge, this is the first
study to directly compare native versus non-native
ID speech and song discrimination in infant listen-
ers using the auditory modality only.

Method

Participants

Sixty-six 6- to 10-month-old infants (37 girls,
Mage = 8.07 months) from primarily middle to
upper class families in London, Ontario, Canada (a
midsized, urban center in southern Ontario) partici-
pated in this study. Infants were from primarily
monolingual English-speaking households in Lon-
don, Ontario (see also Statistics Canada, 2012).
None of the families reported familiarity with Rus-
sian. At the time of testing, infants were healthy,
had no reported history of ear infections or familial
hearing loss, and had no reports of any develop-
mental difficulties with language acquisition. An
additional four infants who participated were
excluded from the analysis due to fussiness or
reported head colds. All data were collected
between January 2012 and August 2014.

Stimuli

In order to control for familiarity with culturally
popular songs and for infants’ recognition of familiar
words in the stimuli, the test stimuli were con-
structed from two different naturalistic corpora of ID
speech and song, one in Russian and one in English.

Russian Material

The Russian ID material (10 mothers) was
derived from Falk (2011a, 2011b). The English ID

corpus (eight mothers) was recorded by Trehub
(personal correspondence). The recordings con-
tained samples from typical play songs, lullabies,
rhymes, and conversations of mothers singing and
speaking in the presence of their infants in the 1st
year of life. In a preliminary study, we chose sam-
ples from the Russian corpus that were clearly per-
ceived as two different categories of stimuli, speech
or song. Twenty-four native English-speaking
adults listened to 49 short ID samples from this cor-
pus and rated each sample on a 7-point scale
(1 = definitely speech and 7 = definitely singing).
Based on the adult ratings, six samples with a mean
rating of 1.5 or less (s = 0.15–1.01) were chosen as
the ID speech stimuli, and five samples with a
mean rating of 6.5 or higher (s = 0.15–0.87) were
chosen as the ID song stimuli. The samples came
from eight different Russian mothers (one mother
was represented in both sets). As the speech sam-
ples were, on average, shorter in length than the
song samples, six speech samples were needed in
order to equate the total duration of the samples
(mean duration of speech samples = 2.06 s,
s = 0.87; mean duration of song samples = 2.93 s,
s = 0.62).

Acoustic analyses were done in order to deter-
mine major structural differences between the Rus-
sian speech and song stimuli. We examined
variables known to differ between speech and song:
overall pitch range (i.e., the difference in semitones
between minimum and maximum pitch in a sam-
ple), pitch variability in the vowel (the mean differ-
ence in semitones between minimum and
maximum pitch in a vowel), tempo (i.e., syllables
per second), and the mean percentage of vowels
(Table 1; see also Falk, Rathcke, & Dalla Bella,

Table 1
Acoustic Measures Across Both Language Stimulus Sets

Measures
Stimulus

set

ID
song
mean

ID
speech
mean

Significance
(speech
vs. song)

Pitch range (st) Russian 8.0 19.8 **
English 7.4 17.6 **

Pitch variability (st) Russian 1.6 2.9 *
English 1.3 3.9 **

Vowels (%) Russian 63.4 44.5 **
English 60.1 43.3 **

Tempo
(syllables/s)

Russian 2.5 4.6 **
English 3.3 4.8 *

Note. ID speech stimuli differed significantly (*p < .05. **p < .01)
from ID song stimuli. Russian and English language stimuli did
not differ in any of the variables. ID = infant-directed.
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2014). Stimuli perceived as speech showed larger
pitch range, faster tempo, more variable vowel
pitch, as well as smaller vowel percentage than the
song stimuli.

English Material

The English stimulus set was chosen from 41
excerpts of ID speech and singing taken from the
Trehub corpus. In parallel to the Russian stimuli,
five song samples and six speech samples from
eight Canadian mothers were selected (three moth-
ers were represented in both sets). The English
samples were chosen such that they matched the
acoustic differences as closely as possible with the
Russian speech and song samples. (Mann–Whitney
U comparisons of the stimuli’ acoustics showed no
significant differences between the English and
Russian sets [for acoustic comparisons on ID
speech ps > .18, for comparisons on ID song
ps > .15]).

To ensure that no single sample in either of
our stimulus sets was affectively different from
the other stimuli, a group of 10 adult listeners
rated each of the 11 Russian stimuli and another
group of 6 adult listeners rated each of the 11
English stimuli that were used in our study on a
scale of 1–7 of “happy sounding” (1 = not loving/
happy, 7 = very loving/happy). An analysis of inter-
nal consistency showed that no single stimulus
across all the speech and song stimuli used in the
study was perceived as “happier” than any other
individual stimulus in the entire stimulus set
(Cronbach’s a = .7–.78). Thus, we conclude that
affective differences are unlikely to be a factor in
driving infants’ discrimination of speech and
song.

For each language, the selected ID speech sam-
ples were concatenated separately and repeated
five times in a different order, such that the same
individual recorded sample did not repeat in suc-
cession. The same was done with the ID song stim-
uli. This procedure created four stimulus sets: a
Russian and an English ID song stimulus set, each
made up of five individual “sung” recordings (i.e.,
each of these individual recordings repeated a total
of five times), and a Russian and an English ID
speech stimulus set, made up of six individual
“spoken” recordings (i.e., each of these individual
recordings repeated a total of five times). The
random order of samples within the sets was
implemented to control for order effects and to
minimize infants’ ability to predict the next
successive recording.

Procedure

The study followed a between-subject design.
Nearly half of the infants were randomly assigned to
the Russian condition (N = 34; Mage = 8.2 months,
age range = 6.0–10.0 months; 16 female) and the
other half to the English condition (N = 32;
Mage = 7.9 months, age range = 6.0–10.27 months;
20 female). Infants were tested individually in a
behavioral head-turn preference procedure (Kemler-
Nelson et al., 1995; Tsang & Conrad, 2010). Here,
looking time is measured from the moment the
infant orients toward a speaker playing one of the
two stimulus sets (see Supporting Information for
more details).

For any given stimulus presentation during a test
trial, a continuous stream of either speech or song
samples (see Stimuli) played continuously until the
infant looked away (45° head turn) for at least 2 s.
Depending on the length of the infant’s attention to
the stimulus, the infant could hear the individual
samples once or several times. However, all the
recordings within a given trial were from a single
stimulus set (either ID speech or ID song). In order
to ensure that the infant heard the entire stimulus
set over the course of the experiment, the next trial
on the same side (i.e., the next presentation of the
same stimulus set) began where the previous trial
left off.

The following trial occurred on the other side of
the infant, and consisted of the other stimulus set
(e.g., ID speech on right) and the same visual dis-
play (i.e., Mickey Mouse). ID speech and ID song
trials alternated until the infant had completed 20
trials in total (i.e., 10 ID speech trials and 10 ID
song trials). Infants were counterbalanced for both
types of stimuli (i.e., half started with ID speech
and half started with ID song) and for direction
(i.e., half started on the left and half started on the
right).

Results

To establish that there were no effects of side of
presentation and first stimulus presented, a prelimi-
nary analysis of variance (ANOVA) was conducted
with looking time (in seconds) as the dependent
variable and first side of presentation (right or left)
and which stimulus was heard first (ID speech or
ID song) as between-subject variables. No signifi-
cant effects were found. Thus, we collapsed side of
presentation and first side of presentation for the
subsequent analysis.
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We conducted a 2 9 2 9 2 9 2 ANOVA with
stimulus (ID speech/ID song) as a within-subjects
variable and language (Russian/English) as the
between-subjects variable. As infants often habitu-
ate to stimuli over the course of several trial presen-
tations, we also included session half (first 10
trials/second 10 trials) as a within-subjects variable
in the analysis. To explore whether there were any
age-related differences, we also split the sample
into two age groups (34 infants between 6 and
7 months of age [Mage = 6.83 months, range = 6.0–
7.9 months] and 32 infants between 8 and
10 months of age [Mage = 9.32 months, range =
8.08–10.27 months]).

The analysis revealed a main effect of age, F(1,
62) = 5.533, p = .0001, g2 = .082, such that younger
infants looked longer than older infants, a typical
finding in looking time studies (Greenberg, Uzgiris,
& Hunt, 1970; Wetherford & Cohen, 1973). Further-
more, a main effect of stimulus, F(1,62) = 4.151,
p = .046, g2 = .63, such that infants looked longer
to the song than to the speech stimulus, and a main
effect of language were found, F(1, 62) = 147.137,
p = .0001, g2 = .704, such that infants looked longer
overall to Russian than to English stimuli. The
analysis also revealed a significant three-way
interaction of Stimulus 9 Language 9 Session Half,
F(1, 62) = 4.305, p = .042, g2 = .65 (see Figure 1).

In order to break down the interaction found
with Session Half, we conducted two further
2 9 2 9 2 analyses of variance, holding session half
constant (first 10 trials/second 10 trials), and using
stimulus (ID speech/ID song) as a within-subjects
factor and language (English/Russian) as a
between-subjects factor. The analysis of the first half
data found a significant main effect of stimulus,
F(1, 62) = 6.026, p = .017, g2 = .089, with infants
looking longer to ID song stimuli than to ID speech
stimuli. They also looked longer to Russian stimuli
than to English stimuli as confirmed by a main
effect of language, F(1, 62) = 141.485, p = .0001,
g2 = .695. There were no significant interactions.
The analysis of the second half data showed only
the significant main effect of language,
F(1, 62) = 44.494, p = .0001, and no significant inter-
action involving either stimulus or language.

Discussion

The results of the present study show that, without
other additional sensory (e.g., visual) or affective
cues, infants can discriminate between ID singing
and ID speech stimuli, and can do so as early as

7 months of age. Moreover, we found an atten-
tional preference for ID singing. The findings are
consistent with those of Nakata and Trehub (2004),
who found that infants show higher engagement
with maternal singing than maternal speech in a
multimodal setting. They also extend previous
research (Corbeil et al., 2013; Costa-Giomi & Ilari,
2014) by showing that infants are able to perceptu-
ally discriminate speech from song stimuli in a for-
eign language and can do so using only auditory
cues. Finally, we showed that infants’ increased
attention for ID song stimuli was not affected by
age.

Interestingly, we found that infants’ attentional
preference for song was considerably more extreme
in the Russian (non-native) than in the English (na-
tive) language. Thus, the main effect of stimulus
appears to be largely driven by the Russian condi-
tion (Figure 1). Although the direction of a prefer-
ence in English (M = 4.33 s for ID singing, over
M = 3.63 s for ID speech) is consistent with the
results in the Russian condition, the overall pattern
of looking times seems less clear cut in the English
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Figure 1. Looking time per trial to speech versus song stimuli in
the first 10 trials (first half) and the second 10 trials (second half)
for 7- and 9-month-old infants in the Russian language condition
(top panel) compared to the English language condition (bottom
panel).
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condition. Overall, the considerably longer looking
times to Russian over English stimuli are likely due
to a novelty effect (i.e., infants’ lack of familiarity
with Russian). However, the small observed differ-
ence between attending to ID song over ID speech
in the English condition may arise due to high vari-
ability in infant’s attentional preferences for ID
stimuli in the age range tested in this study. For
instance, Hayashi, Tamekawa, and Kiritani (2001)
showed that 4- to 6-month-olds and 10- to 14-
month-olds prefer native language ID speech con-
trasts over native language AD contrasts, whereas
7- to 9-month-olds, the actual age group tested in
our study, show no ID preference. The shifting
preferences between ID and AD during infancy in
native language stimuli may partly explain the lack
of significant difference between speech and song
in the English condition. Future research should
more explicitly address the question of variability
in differential attention to native and non-native
language with respect to speech and song, possibly
by increasing the age ranges of infants tested.

The extreme observed preference for Russian
song stimuli in the present study may also indi-
cate that low language experience (i.e., low famil-
iarity) heightens attention to the exaggerated
acoustic features present in song. In fact, song
may provide features that are particularly attrac-
tive, pleasurable, and/or accessible to infants
when experience with segmental structure is not
available (see Kuhl, 1979; Papou�sek et al., 1991).
Melodic contours and slow spectrotemporal fluc-
tuations are known to attract infants’ attention,
especially at a very young age, when language
experience is minimal (see Hillenbrand, Minifie, &
Edwards, 1979; Sambeth, Ruohio, Paavo, Fellman,
& Huotilainen, 2008). Segmental linguistic features
may also be implicated, as infants prefer to listen
to long duration vowels (Kitamura & Notley,
2009). Vowels are discriminated even by new-
borns (Mehler, Dupoux, Nazzi, & Daheane-Lam-
bertz, 1996), so it seems plausible that pitch and
temporal information carried by vowels may be
important features influencing infants’ attentional
preferences for song. Moreover, longer vowel por-
tions and increased pitch stability in ID song are
likely to make the individual vowels more physi-
cally and perceptually distinct for infant listeners
(Uther, Knoll, & Burnham, 2007). Increased vowel
distinctiveness in maternal speech is positively
correlated to later infant speech discrimination
abilities (Liu, Kuhl, & Tsao, 2003). Although
infant language acquisition was not explicitly
tested in this study, infants’ heightened attention

to sung stimuli may bootstrap infants’ phonetic
learning, a promising avenue for future research
(Lebedeva & Kuhl, 2010).

Previous research has often underlined the idea
that infants in their 1st year of life are intrinsically
attracted by the musical qualities (e.g., prominence
of pitch contour, heightened rhythmicity) of sound
signals and that they may process ID speech in a
musical listening mode (e.g., Brandt, Gabrian, &
Slevc, 2012; Fernald, 1989, 1992). It may be the case
that infants discriminated both stimuli sets on the
degree to which the acoustic characteristics were
more musical. However, it is intriguing that neither
Corbeil et al. (2013) nor Costa-Giomi and Ilari
(2014) found a difference in infants’ perception of
their speech and song samples. To further examine
this issue, we conducted the same acoustic analyses
as done in the present study on the Turkish sam-
ples used by Corbeil et al. (2013); see Table S1). The
acoustic differences between speech and song stim-
uli in Corbeil et al. (2013) are less extreme than in
our samples in almost all respects, particularly in
tempo, and hence, in the durational characteristics
of vowels. The differences in our stimuli may have
been more pronounced because we chose the best
samples of perceived “song-ness” and “speech-
ness” in a naturalistic ID corpus. Differences in the
acoustic features between speech and song stimuli
in the present study are likely factors related to
infants’ ability to discriminate and prefer ID song
over ID speech. Nevertheless, it remains for future
research as to what specific combination of acoustic
features most impact infant song and speech per-
ception.

Recent studies have indicated that infants at this
age are also highly attuned to the affective context
in which singing often occurs, and the context can
mediate infants’ sensitivity to pitch and tempo
(Corbeil et al., 2013; Tsang & Conrad, 2010).
Therefore, beyond physical acoustics of the stimu-
lus, another possible reason for infants’ attentional
bias to song may be that singing fulfills some
communicative functions during infancy more
effectively than speech. Worldwide, singing is uti-
lized to transmit cultural values and beliefs (Chat-
win, 1987), promote social cohesion (Booth, 1981),
and has been documented to be a universal aspect
of childrearing, such that virtually all cultures uti-
lize singing to promote caregiver–infant bonding
(Trehub, 2000). Infant listeners are particularly
responsive to emotional messages in song (Rock,
Trainor, & Addison, 1999). Engaging in interactive
music experiences involving singing fosters infants’
communicative and social development (Gerry,
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Unrau, & Trainor, 2012). Synchronous movement
experiences enhance prosocial behavior toward
others (Cirelli, Einarson, & Trainor, 2014; Trainor
& Cirelli, 2015), especially in infants at the end of
their 1st year (Tunc�genc�, Cohen, & Fawcett, 2015).
Thus, ID singing may help to promote prosocial
behavior, as its rhythmic structure can facilitate
experiences of synchronous body movements
between infants and caregivers (van Puyvelde
et al., 2014). Our results also suggest that songs to
infants may provide more prominent affective
information in comparison to speech, which is par-
ticularly important to prelinguistic infants. As
infants become increasingly familiar with their
native language, future studies may examine
whether attentional engagement with speech stim-
uli will increase and attention to song will decline
throughout the 2nd year of life.

In sum, singing may provide a means of vocal
communication that is accessible for infants and
responds to their communicative needs in caregiving
contexts (e.g., Trehub, Unyk, & Trainor, 1993).
Infants showed greater attentional preference to ID
song over ID speech in our study, despite the varia-
tion in speakers and utterances. This suggests that
infants are able to abstract some characteristics of
“song-ness” and “speech-ness” on which to base
their discrimination and subsequent preference.
Therefore, our results support the notion that by
7 months, infants recognize some of the fundamen-
tals that assist in establishing communicative and
functional distinctions between music and language
as two important and prevalent forms of human
vocal expression and interaction. Structural aspects
of ID singing (e.g., increased vowel durations and
prominent prosodic features) may not only assist
infants’ musical enculturation but may also facilitate
processing communicative messages and linguistic
structures—another promising avenue for future
research. Regardless, the results of the present study
provide support for the idea that ID song is at least
an equally important auditory signal as ID speech,
especially for preverbal infant listeners.

References

Booth, M. W. (1981). The experience of songs. New Haven,
CT: Yale University Press.

Brandt, A., Gabrian, M., & Slevc, L. R. (2012). Music and
early language acquisition. Frontiers in Psychology, 3, 1–
17. http://dx.doi.org/10.3389/fpsyg.2012.00327

Callan, D., Tsytsarev, V., Hanakawa, T., Callan, A., Kat-
suhara, M., Fukuyama, H., & Turner, R. (2006). Song

and speech: Brain regions involved with perception
and covert production. NeuroImage, 31, 1327–1342. doi:
10.1016/j.neuroimage.2006.01.036

Chatwin, B. (1987). The Songlines. London, UK: Vintage.
Cirelli, L. K., Einarson, K. M., & Trainor, L. J. (2014).
Interpersonal synchrony increases prosocial behavior in
infants. Developmental Science, 17, 1003–1011. doi:10.
1111/desc.12193

Conrad, N. J., Allen, J., Walsh, J. W., & Tsang, C. D.
(2011). Examining infants’ preferences for tempo in lul-
labies and playsongs. Canadian Journal of Psychology, 65,
168–172. doi:10.1037/a0023296

Cooper, R. P., Abraham, J., Berman, S., & Staska, M.
(1997). The development of infants’ preference for
motherese. Infant Behavior & Development, 20, 477–488.
doi:10.1016/S0163-6383(97)90037-0

Corbeil, M., Trehub, S. E., & Peretz, I. (2013). Speech vs.
singing: Infants choose happier sounds. Frontiers in Psy-
chology, 4, 372. doi:10.3389/fpsyg.2013.00372

Costa-Giomi, E., & Ilari, B. (2014). Infants’ preferential
attention to sung and spoken stimuli. Journal of Research
in Music Education, 62, 188–194. doi:10:1177/002242941
4530564

Eckardt, F. (1999). Sprechen und Singen im Vergleich artiku-
latorischer Bewegungen [Comparing the articulatory
movements in speaking and singing]. Darmstadt, Ger-
many: Thiasos Musikverlag.

Falk, S. (2011a). Temporal variability and stability in
infant-directed sung speech: Evidence for language-spe-
cific patterns. Language and Speech, 54, 167–180.

Falk, S. (2011b). Melodic vs. intonational coding of com-
municative functions—A comparison of tonal contours
in infant-directed song and speech. Psychomusicology,
21, 53–68. doi:10.1037/h0094004

Falk, S., Rathcke, T., & Dalla Bella, S. (2014). When speech
sounds like music. Journal of Experimental Psychology:
Human Perception and Performance, 40, 1491–1506. doi:
10.1037/a0036858

Fernald, A. (1989). Intonation and communicative content
in mothers’ speech to infants: Is the melody the message?
Child Development, 60, 1497–1510. doi:10.2307/1130938

Fernald, A. (1992). Human maternal vocalizations to
infants as biologically relevant signals: An evolutionary
perspective. In J. H. Barkow, L. Cosmides, & J. Tooby
(Eds.), The adapted mind: Evolutionary psychology and the
generation of culture (pp. 391–428). New York, NY:
Oxford University Press.

Fernald, A., & Kuhl, P. K. (1987). Acoustic determinants
of infant preference for motherese speech. Infant Behav-
ior & Development, 10, 279–293. doi:10.1016/0163-6383
(87)90017-8

Fernald, A., & Mazzie, C. (1991). Prosody and focus in
speech to infants and adults. Developmental Psychology,
27, 209–221. doi:10.1037//0012-1649.27.2.209

Gerry, D., Unrau, A., & Trainor, L. J. (2012). Active music
classes in infancy enhance musical, communicative, and
social development. Developmental Science, 15, 398–407.
doi:10.1111/j.1467.7687.2012.01142.x

Infants Prefer Song Over Speech 1213

http://dx.doi.org/10.3389/fpsyg.2012.00327
http://dx.doi.org/10.1016/j.neuroimage.2006.01.036
http://dx.doi.org/10.1111/desc.12193
http://dx.doi.org/10.1111/desc.12193
http://dx.doi.org/10.1037/a0023296
http://dx.doi.org/10.1016/S0163-6383(97)90037-0
http://dx.doi.org/10.3389/fpsyg.2013.00372
http://dx.doi.org/10:1177/0022429414530564
http://dx.doi.org/10:1177/0022429414530564
http://dx.doi.org/10.1037/h0094004
http://dx.doi.org/10.1037/a0036858
http://dx.doi.org/10.2307/1130938
http://dx.doi.org/10.1016/0163-6383(87)90017-8
http://dx.doi.org/10.1016/0163-6383(87)90017-8
http://dx.doi.org/10.1037//0012-1649.27.2.209
http://dx.doi.org/10.1111/j.1467.7687.2012.01142.x


Greenberg, D., Uzgiris, I. C., & Hunt, J. M. (1970). Atten-
tional preference and experience: III. Visual familiarity
and looking time. The Journal of Genetic Psychology, 117,
123–135. doi:10.1080/00221325.1970.10533942

Hayashi, A., Tamekawa, Y., & Kiritani, S. (2001). Devel-
opmental change in auditory preferences for speech
stimuli in Japanese infants. Journal of Speech, Language,
and Hearing Research, 44, 1189–1200. doi:10.1044/1092-
4388(2001/092)

Hillenbrand, J., Minifie, F. D., & Edwards, T. J. (1979).
Tempo of spectrum change as a cue in speech-sound dis-
crimination by infants. Journal of Speech, Language, and
Hearing Research, 22, 147–165. doi:10.1044/jshr.2201.147

Jusczyk, P. W., Frederici, A. D., Wessels, J. M., Svenkre-
und, V. Y., & Jusczyk, A. M. (1993). Infants’ sensitivity
to the sound pattern of native language words. Journal
of Memory and Language, 32, 402–420. doi:10.1006/
jmla.1993.1022

Kemler-Nelson, D. G., Jusczyk, P. W., Mandel, D. R.,
Myers, J., Turk, A., & Gerken, L. (1995). The head-turn
preference procedure for testing auditory perception.
Infant Behavior and Development, 18, 111–116. doi:
10.1016/0163-6383(95)90012-8

Kitamura, C., & Burnham, D. (1998). The infants’
response to maternal vocal affect. Advances in Infancy
Research, 12, 221–236.

Kitamura, C., & Lam, C. (2009). Age-specific preferences
for infant-directed affective intent. Infancy, 14, 77–100.
doi:10.1080/15250000802569777

Kitamura, C., & Notley, A. (2009). The shift in infant pref-
erences for vowel duration and pitch contour between
6 and 10 months of age. Developmental Science, 12, 706–
714. doi:10.1111/j.1467-7687.2009.00818.x

Kuhl, P. K. (1979). Speech perception in early infancy:
Perceptual constancy for spectrally dissimilar vowel
categories. Journal of the Acoustical Society of America, 66,
1668–1679. doi:10.1121/1.383639

Kuhl, P., Tsao, F., & Liu, H. (2003). Foreign-language
experience in infancy: Effects of short-term exposure
and social interaction on phonetic learning. Proceedings
of the National Academy of Sciences of the United States of
America, 100, 9096–9101. doi:10.1073/pnas.1532872100

Lebedeva, G. C., & Kuhl, P. K. (2010). Sing that tune:
Infants’ perception of melody and lyrics and the facili-
tation of phonetic recognition in songs. Infant Behavior
and Development, 33, 419–430. doi:10.1016/j.infbeh.2010.
04.006

Mehler, J., Dupoux, E., Nazzi, T., & Daheane-Lambertz,
G. (1996). Coping with linguistic diversity: The infants’
viewpoint. In J. L. Morgan & K. Demuth (Eds.), Signal
to synax: Bootstrapping from speech to grammar in early
acquisition (pp. 101–116). Mahwah, NJ: Erlbaum; Psy-
chology Press.

Nakata, T., & Trehub, S. E. (2004). Infants’ responsiveness
to maternal speech and singing. Infant Behavior & Devel-
opment, 27, 455–464. doi:10.1016/j.infbeh.2004.03.002

Ozdemir, E., Norton, A., & Schlaug, G. (2006). Shared
and distinct neural correlates of singing and speaking.

NeuroImage, 33, 628–635. doi:10.1016/j.neuroim-
age.2006.07.013

Panneton, R., Kitamura, C., Mattock, K., & Burnham, D.
(2006). Slow speech enhances younger but not older
infants’ perception of vocal emotion. Research in Human
Development, 3, 7–19.

Papou�sek, M., Papou�sek, H., & Symmes, D. (1991). The
meanings of melodies in motherese in tone and stress
languages. Infant Behavior & Development, 14, 415–440.
doi:10.1016/0163-6383(91)90031-M

Pegg, J. E., Werker, J. F., & McLeod, P. J. (1992). Preference
for infant-directed over adult-directed speech: Evidence
from 7-week-old infants. Infant Behavior and Development,
15, 325–345. doi:10.1016/0163-6383(92)80003-D

Rock, A. M. L., Trainor, L. J., & Addison, T. L. (1999).
Distinctive messages in infant-directed lullabies and
play songs. Developmental Psychology, 35, 527–534.
doi:10.1037/0012-1649.35.2.527

Sambeth, A., Ruohio, K., Paavo, A., Fellman, V., & Huoti-
lainen, M. (2008). Sleeping newborns extract prosody
from continuous sleep. Clinical Neurophysiology, 119,
332–341. doi:10.1016/j.clinph.2007.09.144

Seidl, A., & Cristia, A. (2008). Is infants’ learning of
sound patterns constrained by phonological features?
Language Learning and Development, 4, 203–227. doi:
10.1080/15475440802143109

Smith, N. A., & Trainor, L. J. (2008). Infant-directed
speech is modulated by infant feedback. Infancy, 13,
410–420. doi:10.1080.15250000802188719

Statistics Canada. 2012. Focus on geography series, 2011
census. Statistics Canada Catalogue no. 98-310-
XWE2011004. Ottawa, ON. Retrieved from https://
www12.statcan.gc.ca/census-recensement/2011/as-sa/
fogs-spg/Facts-cma-eng.cfm?LANG=Eng&GK=CMA&
GC=555

Thiessen, E. D., Hill, E. A., & Saffran, J. R. (2005). Infant-
directed speech facilitates word segmentation. Infancy,
7, 53–71. doi:10.1207/s15327078in0701_5

Trainor, L. J. (1996). Infant preferences for infant-directed
versus non infant-directed playsongs and lullabies.
Infant Behavior & Development, 19, 83–92. doi:10.1016/
S0163-6383(96)90046-6

Trainor, L. J., Austin, C. M., & Desjardins, R. N. (2000). Is
infant-directed speech prosody a result of the vocal
expression of emotion? Psychological Science, 11, 188–
195. doi:10.1111/1467-9280.00240

Trainor, L. J., & Cirelli, L. K. (2015). Rhythm and inter-
personal synchrony in early social development.
Annals of the New York Academy of Sciences, 1337, 45–
52.

Trainor, L. J., Clark, E. D., Huntley, A., & Adams, B. A.
(1997). The acoustic basis of preferences for infant-
directed singing. Infant Behavior & Development, 20, 383–
396. doi:10.1016/S0163-6383(97)90009-6

Trainor, L. J., & Desjardins, R. N. (2002). Pitch characteris-
tics of infant-directed speech affect infants’ ability to
discriminate vowels. Psychonomic Bulletin & Review, 9,
335–340. doi:10.3758/BF03196290

1214 Tsang, Falk, and Hessel

http://dx.doi.org/10.1080/00221325.1970.10533942
http://dx.doi.org/10.1044/1092-4388(2001/092)
http://dx.doi.org/10.1044/1092-4388(2001/092)
http://dx.doi.org/10.1044/jshr.2201.147
http://dx.doi.org/10.1006/jmla.1993.1022
http://dx.doi.org/10.1006/jmla.1993.1022
http://dx.doi.org/10.1016/0163-6383(95)90012-8
http://dx.doi.org/10.1080/15250000802569777
http://dx.doi.org/10.1111/j.1467-7687.2009.00818.x
http://dx.doi.org/10.1121/1.383639
http://dx.doi.org/10.1073/pnas.1532872100
http://dx.doi.org/10.1016/j.infbeh.2010.04.006
http://dx.doi.org/10.1016/j.infbeh.2010.04.006
http://dx.doi.org/10.1016/j.infbeh.2004.03.002
http://dx.doi.org/10.1016/j.neuroimage.2006.07.013
http://dx.doi.org/10.1016/j.neuroimage.2006.07.013
http://dx.doi.org/10.1016/0163-6383(91)90031-M
http://dx.doi.org/10.1016/0163-6383(92)80003-D
http://dx.doi.org/10.1037/0012-1649.35.2.527
http://dx.doi.org/10.1016/j.clinph.2007.09.144
http://dx.doi.org/10.1080/15475440802143109
http://dx.doi.org/10.1080.15250000802188719
https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-eng.cfm?LANG=Eng&GK=CMA&GC=555
https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-eng.cfm?LANG=Eng&GK=CMA&GC=555
https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-eng.cfm?LANG=Eng&GK=CMA&GC=555
https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-eng.cfm?LANG=Eng&GK=CMA&GC=555
http://dx.doi.org/10.1207/s15327078in0701_5
http://dx.doi.org/10.1016/S0163-6383(96)90046-6
http://dx.doi.org/10.1016/S0163-6383(96)90046-6
http://dx.doi.org/10.1111/1467-9280.00240
http://dx.doi.org/10.1016/S0163-6383(97)90009-6
http://dx.doi.org/10.3758/BF03196290


Trehub, S. E. (2000). Human processing predispositions
and musical universals. In N. L. Wallin, B. Merker, &
S. Brown (Eds.), The origins of music (pp. 427–448). MIT
Press: Cambridge, MA.

Trehub, S. E., Unyk, A. M., & Trainor, L. J. (1993). Adults
identify infant-directed music across cultures. Infant
Behavior and Development, 16, 193–211. doi:10.1016/
0163-6383(93)80017-3

Tsang, C. D., & Conrad, N. J. (2010). Does the message
matter? The effect of song type on infants’ pitch prefer-
ences for lullabies and playsongs. Infant Behavior and
Development, 33, 96–100. doi:10.1016/j.infbeh.2009.11.006

Tunc�genc�, B., Cohen, E., & Fawcett, C. (2015). Rock with
me: The role of movement synchrony in infants’ social
and nonsocial choices. Child Development, 86, 976–984.
doi:10.1111/cdev.12354

Uther, M., Knoll, M. A., & Burnham, D. (2007). Do you
speak E-N-G-L-I-S-H? A comparison of foreigner- and
infant-directed speech. Speech Communication, 49, 2–7.
doi:10.1016/j.specom.2006.10.003

van Puyvelde, M., Vanfleteren, P., Loots, G., Deschuyf-
feleer, S., Vinck, B., Jacquet, W., & Verheist, W. (2010).
Tonal synchrony in mother-infant interaction based on
harmonic and pentatonic series. Infant Behavior and Devel-
opment, 33, 387–400. doi:10.1016/j.inbeh.2010.04.003

Werker, J. F., & McLeod, P. J. (1989). Infant preference for
both male and female infant-directed talk: A develop-
mental study of attentional and affective responsive-
ness. Canadian Journal of Psychology, 43, 230.
doi:10.1037/h0084224

Werker, J. F., Pegg, J. E., & McLeod, P. J. (1994). A cross-
language investigation of infant preference for infant-
directed communication. Infant Behavior and Development,
17,323–333. doi:10.1016/0163-6383(94)90012-4

Wetherford, M. J., & Cohen, L. B. (1973). Developmental
changes in infant visual preferences for novelty and
familiarity. Child Development, 44, 416–424.

Supporting Information

Additional supporting information may be found in
the online version of this article at the publisher’s
website:

Table S1. Differences Between Acoustic Vari-
ables of Speech and Song Samples in the Study of
Corbeil et al. (2013) Compared to the Present
Study.

Appendix S1. Head-Turn Preference Procedure
Full Description.

Infants Prefer Song Over Speech 1215

http://dx.doi.org/10.1016/0163-6383(93)80017-3
http://dx.doi.org/10.1016/0163-6383(93)80017-3
http://dx.doi.org/10.1016/j.infbeh.2009.11.006
http://dx.doi.org/10.1111/cdev.12354
http://dx.doi.org/10.1016/j.specom.2006.10.003
http://dx.doi.org/10.1016/j.inbeh.2010.04.003
http://dx.doi.org/10.1037/h0084224
http://dx.doi.org/10.1016/0163-6383(94)90012-4

