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Preference for language in early infancy: the human language
bias is not speech speciﬁc
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Abstract
Fundamental to infants’ acquisition of their native language is an inherent interest in the language spoken around them over
non-linguistic environmental sounds. The following studies explored whether the bias for linguistic signals in hearing infants is
specific to speech, or reflects a general bias for all human language, spoken and signed. Results indicate that 6-month-old infants
prefer an unfamiliar, visual-gestural language (American Sign Language) over non-linguistic pantomime, but 10-month-olds
do not. These data provide evidence against a speech-specific bias in early infancy and provide insights into those properties of
human languages that may underlie this language-general attentional bias.

Introduction
In the first year of life, well before they are able to understand, let alone produce, speech, infants are actively
attending to the sounds in their environment that
hold linguistic information and becoming experts at
recognizing, discriminating, and categorizing those speech
sounds (see Jusczyk, 1997). An underlying theme in
many theories of language development is that a general
interest in paying attention to the language spoken
around them over other non-linguistic environmental
sounds is crucial for the development of infants’ analysis
of their native language (Gould & Marler, 1987; Jusczyk
& Bertoncini, 1988).
A variety of studies have documented early speech
preferences: 4-month-olds have been found to prefer
speech to silence and white noise (Columbo & Bundy,
1981), and 9-month-olds prefer human singing to instrumental music matched in melody or a repeated tone
(Glenn, Cunningham & Joyce, 1981). More recently,
Vouloumanos and Werker (2004) found that 2- to 7month-olds prefer spoken words to complex sine-wave
analogues of the same words. Sine-wave speech tokens
preserve much of the complex temporal and prosodic
information found in speech within a similar range of
frequencies without retaining the distinctly biological
quality of true speech. This latter study provides some
of the best evidence for human infants’ preference for
speech over highly complex, yet non-linguistic acoustic
stimuli.
To date, research investigating infants’ attraction to
language largely have been studies of hearing infants

acquiring spoken languages. Thus it is unclear whether
this attraction to speech reflects a bias towards human
language in general, or rather a more limited interest in
the salient acoustic properties of speech. Indeed, the
nature of the critical properties of the signal that serve
to capture infants’ attention is not known. In addition,
given infants’ extensive pre- and post-natal exposure
to speech this bias may simply reflect an interest in a
highly familiar stimulus (DeCasper, Lecanuet, Busnel &
Granier-Defferre, 1994). Thus it is important to determine whether this attraction to speech reflects a bias
for human language in general, or rather reflects a more
limited interest in the salient and highly familiar
acoustic properties of speech. Evidence in support of
the existence of a general language bias would predict
that hearing, speech-exposed infants would also show a
preference for a completely unfamiliar language expressed
in a visual-gestural modality, such as the naturally occurring signed languages of the deaf.
American Sign Language (ASL) is a naturally occurring visual-manual language of the deaf that is used in
the United States and parts of Canada. Two decades
of research have shown unequivocally that signed
languages are naturally evolving, linguistically complex,
and fully productive instances of human language
(Klima & Bellugi, 1979). Importantly, infants (both
hearing and deaf ) exposed to ASL from birth acquire
sign language along the same developmental timeline as
infants acquiring a spoken language (Meier & Newport,
1990; Meier, 1991; Newport & Meier, 1985; Petitto,
Holowka, Sergio, Levy & Ostra, 2004; Petitto &
Marentette, 1991).
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For infants unfamiliar with sign language, experimental exposure to ASL can provide a means to explore the
robustness of an early language preference independent
of mechanisms specific to auditory processing. Moreover, it allows us to control for the confounding factor
of early experience with speech that may be influencing
infants’ apparent bias for language over non-linguistic
stimuli.
In addition, with these controls in place, we may garner
further insights into the ‘language-general’ to ‘languagespecific’ shift in the processing of linguistic stimuli
(Werker & Tees, 1984; Kuhl, Williams, Lacerda, Stevens
& Lindblom, 1992). During the first year of life, infants
learn which parts of the signal to attend to and process
and which parts should be ignored. This trend is
robustly illustrated in the decline of abilities that occurs
as infants become specialized in processing their native
language. A group of seminal studies have demonstrated
that 6–8-month-old infants are able to discriminate
between consonant contrasts that are meaningful to
both their native language and unfamiliar foreign languages. By about 10 months, this generalized sensitivity
disappears, and like adults, infants are only able to distinguish between those consonant contrasts that carry
distinctive meaning in their native language (Best,
McRoberts & Sithole, 1988; Eimas, 1975; Trehub, 1976;
Werker, Gilbert, Humphrey & Tees, 1981; Werker &
Tees, 1984).1 This shift seems to occur earlier for acquisition of vowels; by 6–8 months, infants show a commitment to preserving the ‘best instances’ of vowel sounds
in their native language by reducing discrimination
between such prototypes and close neighbors (Bosch &
Sebastian-Galles, 2003; Kuhl et al., 1992).
These results are paralleled by another important
group of studies that has mapped infants’ gradually
more sophisticated sensitivity to linguistic properties in
general, and a more sophisticated preference for the
specific properties of their native language. Infants begin
life with a global preference for the prosodic structure of
the language spoken around them compared to a foreign
language (Mehler, Jusczyk, Lambertz, Halsted, Bertoncini
& Amiel-Tison 1988) and an ability to discriminate
two foreign languages that have sufficiently different
prosodic structure (Nazzi, Bertoncini & Mehler, 1998).
At 6 months, infants better recognize the reoccurrence
of spoken passages in their native language that use
prosodic markers correctly than passages that do not
(Nazzi, Kelmer Nelson, Jusczyk & Jusczyk, 2000). By
9 months, infants have a more specialized preference for
the phonotactic and stress-pattern information of their
native language (Jusczyk, Cutler & Redanz, 1993;
Jusczyk, Frederici, Wessels, Svenkerud & Jusczyk, 1993;
Jusczyk, Luce & Charles-Luce, 1994; Sebastian-Galles
1
Interestingly, recent studies have found evidence that some infants
retain sensitivity to non-native contrasts through the first year of life
at neural and behavioral levels (Rivera-Gaxiola, Silva-Pereyra & Kuhl,
2005; Kuhl, Stevens, Hayashi, Deguchi, Kiritani & Iverson, 2006).
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& Bosch, 2002; Turk, Jusczyk & Gerken, 1995). Thus,
along with a decline in the ability to distinguish phonemic information of non-native languages, the preference
for the sound patterns of an infant’s native language
becomes more subtle and fine-tuned.
In the following studies we examine speech exposed
infants’ preference for linguistic and non-linguistic
stimuli in the visual-manual modality: American Sign
Language and fluent pantomime. Both ASL and pantomime represent fluent biological actions that contain
movements of both arms, varied configurations of hand
shapes, and dynamic facial expressions. However, ASL
is a hierarchically compositional system of conventionalized signs that are structured according to linguistic
rules (Klima & Bellugi, 1979; McNeill, 2000; Stokoe,
1999; Stokoe, Casterline & Croninberg, 1965; Valli &
Lucas, 1996). Pantomime, while communicative and
complex, does not have linguistic structure (Klima &
Bellugi, 1979). We hypothesize that the 6-month-old
infants will show a preference for linguistically based
sign language over non-linguistic pantomime. However,
we predict that the 10-month-olds, who have a more
narrowed interest in the linguistic properties of their
native spoken language, will show no preference.

Study 1
Method
Thirty-four 6-month-old (24 weeks) and 37 10-monthold (42 weeks), full-term, hearing infants were tested in
a paired-comparison preferential looking paradigm.
Each infant was held by an experimenter standing in
front of two TV monitors: one monitor played a native
deaf female signer signing adult-directed American Sign
Language descriptions of situational scenarios (e.g. waiting for the bus in the rain, going to the store to get
groceries); the other monitor displayed the same woman
performing everyday pantomime sequences (e.g. frying
an egg, putting on make-up) (see Figure 1). Both the
sign language and the pantomime made use of a variety
of one- and two-handed hand configurations, facial
expressions, and direction of eye gaze (see Stimuli Feature Analysis for detailed comparisons of the stimuli).
The experiment comprised six trials. A trial was
created by matching and time locking a group of two or
three signed scenarios with two or three pantomime
sequences (range, 40–55 s, mean length 45.33 s). There
were 5-second breaks between trials, and a 2-minute
break mid-experiment. Trial order and stimulus location
(right or left monitor) were counterbalanced, resulting in
six different versions of the stimulus tapes. The experiment lasted a total of 6 minutes.
The dependent variable of interest was the number of
seconds the infants looked at each monitor. The infants’
eye movements were videotaped and coded off-line. The
first 40 seconds of each of the six trials were coded,
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= 84.43 s), but they did prefer watching the right monitor
to the left monitor F(1, 36) = 10.866, p = .002 (M left =
74.27, M right = 101.00 s). There was no interaction
effect.
Discussion

resulting in a potential of 240 seconds of coded looking
time per infant.

The overall analysis indicated that while both types of
stimuli proved interesting, hearing infants with no prior
sign language exposure show an interest for American
Sign Language over non-linguistic pantomime. These
data indicate that an infant’s bias toward language is not
limited to spoken languages, but may extend to all
possible forms of human language. While not indicated
in the main analysis, post-hoc testing revealed that this
effect was largely driven by the data from the 6-montholds. When analyzed separately, the preference for sign
language was not present in the 10-month-old infants.
Though one must be cautious in interpreting a null
finding, especially when it disappears when subjected to
a pooled analysis, the nearly equal interest in both
stimuli in the older infants may signal a language-specific
interest in auditory languages over signed languages.

Results

Stimuli feature analysis

The infants’ looking times were analyzed using a
repeated measures ANOVA with Age (6 months, 10
months) as the between-subjects factor and Stimuli
(ASL, pantomime) and Side (left, right) as withinsubject factors. The analysis revealed a main effect of
Stimuli: the infants looked significantly longer at the
ASL than to the pantomime, F(1, 69) = 4.865, p < .05
(M ASL = 101.51 s, M pantomime = 92.07 s), and a
main effect of Side: there was an overall preference for
the left monitor, F(1, 69) = 6.765, p < .05 (M left =
102.04 s, M right = 91.65 s). However, the interaction
between Stimuli and Age was not significant, F(1, 69) =
1.072, p = .304, nor were there any other interaction
effects.
Our interest in the well-documented patterns of
language-general language-specific shifts in linguistic
processing (see introduction) provided motivation for
investigating attentional preferences in the two age
groups separately. Separate repeated measures 2 (Stimuli:
ASL, pantomime) × 2 (Side: left, right) ANOVAs revealed
that the 6-month-olds significantly preferred the ASL
over the pantomime, F(1, 33) = 4.608, p = .039 (M ASL
= 113.85 s; M pantomime = 99.71 s), but showed no side
preference, F(1, 33) = .853, p = .363 (M left = 110.56 s,
M right = 103.18 s). There was an interaction between
stimuli type and side, F(1, 33) = 4.302, p = .046, reflecting
a preference for the left side when watching the pantomime (M left = 52.7 s, M right = 47.0 s), but no side
preference for watching the sign language (M left = 57.9
s, M right = 55.9 s). However, the 10-month-olds showed
no significant preference for either type of motion,
F(1, 36) = 1.205, p = .280 (M ASL = 90.78 s, M pantomime

How do the American Sign Language and pantomime
differ? In a descriptive feature analysis of the ASL and
pantomime stimuli (based in part on Klima & Bellugi,
1979) we looked at the number and frequency of different types of locations on the body and in space, movements of the arms and hands, handshapes, and facial
expressions. These analyses are quantitatively described
in Tables 1, 2 and 3 and qualitatively described in Tables 4
and 5.
We quantified the occurrence of these properties
across all trials (Table 1) and in an average 40-second
trial (Tables 2 and 3). An interesting, though expected
(see below), pattern emerged: the pantomime employed
fewer types of handshapes, an equal variety of types of
facial expression overall (including equal use of smiling),
and more types of locations and movements compared
to the signing. Only the difference in the use of handshapes reached significance ( p < .05 for dominant hand2)
with the model using 23 different handshapes in the ASL
and only 16 in the pantomime (see Table 1). However,
the signing used more types of all of these features per
trial, although this difference was only significant in the
numbers of handshapes in both dominant, t(17) = 3.67,
p < .005 (M ASL = 11.10; M pantomime = 6.00), and

Figure 1 Split screen display of full signal stimuli: American
Sign Language is on the left and pantomime is on the right.
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For a right-handed signer, like our model, the dominant hand is the
right hand and the non-dominant hand is the left hand. In American
Sign Language, one-handed signs are performed with only the dominant hand. Two-handed signs involve either symmetrical movement
and identical handshape in both hands, or the dominant hand performing an action while the non-dominant hand acts as an unmoving
base with a less complex (‘unmarked’) handshape (see Baker-Shenk &
Cokely, 1980; Battison, 1978).
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Table 1 Total number of types used by dominant hand across
all trials by stimulus class

Table 3 Average number of types of facial movements per
trial

Stimulus

Handshapes*

Faceª

Location

Movement

Variable

Stimuli

23
16

24
25

16
27

20
26

Mouth*

ASL
Pantomime
ASL
Pantomime
ASL
Pantomime
ASL
Pantomime

ASL
Pantomime

Brows
ª This includes the sum of all types of brow, eye, and mouth expressions
combined.
* p < .05.

Eyes
Eye contact*

M

SE

Min

Max

7.50
4.78
3.00
2.67
4.40
5.00
4.10
1.78

.54
.92
.26
.33
.37
.53
.66
.74

5
1
2
1
3
3
1
0

10
8
4
4
7
8
8
7

* p < .05.

Table 2 Average number of types of handshapes, locations,
and movements per trial
M

SE

Min

Max

ASL
Pantomime
ASL
Pantomime
ASL
Pantomime

11.10
6.00
9.50
7.22
12.50
10.22

.98
.97
.79
1.28
.70
1.18

8
2
7
3
9
6

15
12
16
15
16
18

Non-dominant hand
Handshapes*
ASL
Pantomime
Locations
ASL
Pantomime
Movements
ASL
Pantomime

7.20
4.00
6.30
5.33
7.40
6.56

.85
.58
.97
1.07
.69
.77

3
1
3
1
3
3

11
7
13
11
10
11

Variable
Dominant hand
Handshapes**
Locations
Movements

Stimuli

* p < .05.
** p < .005.

non-dominant hand, t(17) = 3.03, p = .007 (M ASL =
7.20; M pantomime = 4.00); mouth movements, t(17) =
2.60, p < .05 (M ASL = 7.50, M pantomime = 4.78); and
eye contact, t(17) = 2.03, p < .05 (M ASL = 4.10, M
pantomime = 1.78; see Tables 2 and 3).
Importantly, these differences are predictable given
that ASL is an arbitrary linguistic system and pantomime is not (see Table 4). ASL has prescribed linguistic
constraints, including a well-defined corpus of handshapes, movements and locations (Battison, 1974, 1978;
Baker-Shenk & Cokely, 1980; Klima & Bellugi, 1979;
Liddell, 1977; Stokoe et al., 1965). These constraints are
shaped both by the biological capabilities of the human
body and by a need to remain fully visible to the

Table 4 Qualitative differences between the full signal pantomime and ASL
Pantomime

ASL

Handshapes

Few handshape types
Simple handshapes: e.g. broad (open hand)
and compact (closed hand) variants

Location

Numerous on- and off-body locations
(e.g. above head, below waist, behind body)
More movement types
More undefined movement types
Frequent repetitions of movements
Eyes follow actions that model performs;
eyes are not independent of actions
Expressivity based on actions performed
(e.g. frustration at trying to fix hair,
satisfaction in finishing a task)

Multiple handshape types
Complex handshapes: e.g. broad (open),
compact (closed) and intermediate variants
(‘V’ index and middle fingers open, ring and
pinky fingers closed; ‘F’ index finger and thumbing
touching, middle, ring and pinky finger open)
Adherence to limits of defined signing space
(head to waist, directly in front of signer)
Fewer movement types
More defined movement types
Limited number of repetitions
More eye contact with camera;
actions are independentof eyes
More rapid changes in mouth
More varied movement in mouth

Movement
Eyes and brows
Facial expression

Table 5 Qualitative differences between the pantomime and ASL in point-light form

Handshapes
Location
Movement
Eyes and brows
Facial expression

Pantomime

ASL

–
Numerous on- and off-body locations
(e.g. above head, below waist, behind body)
More movement types
More undefined movement types
Frequent repetitions of movements
–
–

–
Adherence to limits of defined signing space
(head to waist, directly in front of signer)
Fewer movement types
More defined movement types
Limited number of repetitions
–
–
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addressee (Baker-Shenk & Cokely, 1980). As a result, in
ASL we see extensive use of detailed handshape and
movement information but limited locations in space so
that the signs can be understood without shifting attention from the face of the signer. This results in a welldefined ‘signing space’, or the 12 specific locations on
the body and in front of the body in which signs are
allowed to be articulated in order to be well formed
(Klima & Bellugi, 1979; Stokoe et al., 1965).
Pantomime, on the other hand, is an intentional
attempt to mimic everyday actions and while also constrained by the biological capabilities of the human
body, does not require the same visual efficiency as a
linguistic system and can make use of a larger field of
articulation, and thus more varied locations and movement types. In the present study, for example, the model
chose to employ only specific handshapes when she was
pretending to hold an object. During the remainder of
the time, she used more lax handshapes, such as when
moving her hands from one location to the next. In
addition, the model used all different parts of her body
and space to represent the pantomimed sequences
(including behind her back) and employed a greater
variety of more undefined, broader, iconic movement
types (e.g. upwards stroke), whereas the ASL made use
of a smaller, more detailed, arbitrary corpus of movements types (e.g. symmetrical back and forth). Thus, in
general, the pantomime makes use of more varied movement types and locations than the sign language, but
lacks detailed handshape and movement information.
The small differences in mouth movement and eye
contact between the ASL and pantomime can also be
explained by the unique properties of each stimulus.
While the most popular mouth expression was neutral
for both types of stimuli, there was on average more
varied mouth movement represented in an ASL trial
than a pantomimed trial. This is likely due to the fact
that the ASL requires a certain amount of mouth movement for well-formed signs (Baker-Shenk & Cokely,
1980), and does reflect some influence from the mouth
formations used in spoken English.
For the vast majority of both the ASL and pantomime (80% of the time during the ASL and 91% of the
time during the pantomime), the model did not make
direct eye contact with the camera; rather she had an
unfocused expression, or closed her eyes, likely because
she did not feel that she was communicating with the
camera. The relatively small amount of eye contact made
in the pantomime is likely due to the fact that many of
the pantomime sequences involved manipulating pretend
objects in space and performing actions on those
objects, which required the model to regularly move her
eyes to follow the objects. This difference in eye contact,
while small, is indeed provocative, given infants’ remarkable sensitivity to small deviations in eye contact during
social interaction (see General Discussion).
Finally, changes in state in the signing were based
on the constantly shifting and completely arbitrary
© 2008 The Authors. Journal compilation © 2008 Blackwell Publishing Ltd.
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formation of linguistic elements, whereas the pantomime
employed more iconic redundancy in order to mimic
everyday motions (e.g. brushing hair, stirring soup).
Thus, the full signal pantomime, while featurally rich in
many ways, did not demonstrate the constraints necessary for a complex, hierarchically based, linguistic
system. It is likely that the uniquely complex linguistic
properties, especially the relatively high amplitude information carried in the hands and face, were particularly
salient to the infants in Study 1. (See Hildebrandt, 2003,
for a more detailed discussion of the Stimuli Feature
Analysis.)

Study 2
In order to investigate the possible contribution of the
hand and mouth changes and eye contact to the
observed preference for ASL, we presented a new set of
6-month-olds (N = 51) with a point-light version of the
sign and pantomime stimuli. The point-light technique,
a common method used to capture movement information in complex biological stimuli, was used to render the
sign and pantomime into visual patterns of small moving
lights. In this transformation only the joints of the arms
and torso are illuminated, so that the infants can see the
movement and location information, but not information provided by the hands and face (see Figure 2).
Method
The stimuli were created by filming the same model
performing the same stories and mime sequences as in
Study 1 in a dark room while wearing 12 ‘grain-ofwheat’ lights attached to her forehead, chest, and the
major joints of her torso (see Figure 2). Previous studies

Figure 2 Split screen display of point-light stimuli: American
Sign Language is on the left and pantomime is on the right.
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have shown that 3-month-old infants prefer the pointlight displayed movement of a human to randomly
moving point-lights (Bertenthal, Profitt & Cutting,
1984; Fox & McDaniel, 1982). Importantly, studies have
also shown that adult deaf signers are able to categorize
ASL point-light stimuli along linguistic dimensions
(Poizner, 1983).
The preferential looking procedure and statistical
analysis for Study 2 were identical to Study 1. Fiftyone 6-month-old infants (24 weeks) were tested in this
procedure.
Results
While overall the infants were less interested in the pointlight stimuli than the full signal displays, a significant
difference in looking time between the ASL and pantomime emerged (see Figure 3). In this study, a 2 (Stimuli:
ASL, pantomime) × 2 (Side: left, right) ANOVA revealed
that the infants demonstrated a preference for the pantomime motion over the sign language, F(1, 50) = 5.299,
p = .026 (M ASL = 70.63 s; M pantomime = 79.28 s).
There was no side preference, F(1, 50) = .014, p = .907,
(M left = 74.71 s; M right = 75.20 s), nor was there an
interaction effect, F(1, 50) = 1.327, p = .255.
Discussion
In Study 1, we showed that 6-month-old infants preferred
sign language stimuli over non-linguistic pantomime.
In Study 2, we reduced the information in the signal
by presenting point-light representation of the sign
sentences and pantomime sequences. This experimental
manipulation preserved the global movement properties
of the stimuli, while eliminating the local featural information. Under these conditions we now observe that the
6-month-old infants showed a significant interest in the
pantomime over the signing. These results suggest that
the relatively local featural information carried by the
hands and face, characteristic of naturalistic signing,
are likely sources of salience for the infants. When this
information is absent, the greater inventory of movement trajectories of the pantomime may capture the
infants’ attention.

General discussion
Spoken language research has demonstrated that infants
show a predilection for paying attention to language
over other sounds in their environment. However, it is
unknown whether the preference shown for language
reflects a bias specific to speech or to human languages
in general. Further, it is unclear what effect a lifetime of
exposure to speech, both pre- and post-natally, has on
the manifestation of the speech bias. In Study 1, we
demonstrate that 6-month-old hearing infants with no
prior exposure to a sign language nevertheless prefer to
© 2008 The Authors. Journal compilation © 2008 Blackwell Publishing Ltd.

Figure 3 Percent of total looking time of full and point-light
stimuli in seconds by group.

look at sign language compared to highly interesting
and complex, but non-linguistic, pantomime sequences.
These data strongly suggest that infants’ attentional preference to language is not limited to spoken languages.
In the 10-month-olds’ data, we see a change in this
preference; overall, this group of infants showed a
reduced preference between the sign language and the
pantomime. Given the well-documented shifts in organization of perceptual space in the first year of life,
reflected in a decline in sensitivity to non-native phonemic contrast (Werker et al., 1981; Werker & Tees, 1984),
and an increased preference for the prosodic and phonotactic patterns of their native language (Jusczyk et al.,
1993; Jusczyk et al., 1993; Jusczyk et al., 1994; Mehler
et al., 1988; Turk et al., 1995), it is possible that the 10month-old infants may have lost (or are in the process
of losing) sensitivity to the linguistic patterns of ASL, a
non-native language. This honed interest in the language
(and perhaps modality) that they have had the most
experience with may result in an appreciation for ASL
and pantomime as equally interesting complex biological
motion.
Another possible explanation for a decreased interest
in the sign language in the 10-month-olds is that the
older infants may have a rudimentary ability to parse the
pantomime sequences into intentional actions and have
a more sophisticated appreciation for the pantomime as
an attempt to communicate. Thus, the attention to the
pantomime may not reflect an inability to discriminate
these types of action, but may reflect a newly sophisticated social-cognitive ability, in effect equalizing the
looking time between compelling linguistic stimuli and
compellingly interpretable and potentially communicative stimuli. Baldwin and colleagues (Baldwin, Baird,
Saylor & Clark, 2001) have found evidence to suggest
that 10-month-old infants are able to parse human
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actions, presumably a fundamental precursor for further
understanding of the underlying intentions of actors.
In the realm of word learning, Namy and colleagues
(Namy, 2001; Namy, Campbell & Tomasello, 2004;
Namy & Waxman, 1998) found that 18-month-old
infants accept iconic (pantomimic) and arbitrary (more
sign-like) labels embedded in spoken language routines
for novel objects, suggesting that the window for accepting potential object labels in the visual-gestural modality
remains open and flexible into early childhood.
It is likely that these two developmental processes
(linguistic specialization and social cognition) are playing out in tandem during this time. The 10-month-old
data may reflect a combination of factors: a decline of
interest in the linguistic properties of a nonnative
language, and an increased interest in the intentional
and communicative properties of the pantomime.3
What is it about the sign language that is interesting
to the 6-month-old infants? The detailed feature analysis
of the stimuli revealed that the pantomime employed
less eye contact, more types of hand and arm movement
and body locations, similar numbers of facial movements,
and fewer handshapes overall compared to the ASL.
While the difference in eye contact is small (20% of
the time in the signing vs. 9% of the time in the pantomime, see Table 3), it is potentially important given that
infants have been shown to be very sensitive to eye
contact during social interactions (Hains & Muir, 1996;
Lasky & Klein, 1979; Symons, Hains & Muir, 1998;
Zeifman, Delaney & Blass, 1996). However, there is
some question as to whether the infants regarded the
videotaped stimuli as a true interaction. Importantly,
there is evidence that in a non-communicative setting,
infants do not show a preference for frontal eye gaze
(Vecera & Johnson, 1995). In addition, if the eye contact
was significant enough to draw the infants’ attention, we
might expect the 10-month-olds to show a stronger
preference in the sign language.
Another explanation for the 6-month-olds’ preference
for ASL over the pantomime is that the sign language
contains unique linguistic features that are not present in
the complex and biological, but non-linguistic, pantomime (see Tables 4 and 5). Critically, the formational
characteristics that we found in the Stimuli Feature
Analysis make ASL ‘language-like’ in important and
predictable ways. The analysis of the sign language
confirmed that it followed many well-prescribed linguistic constraints established in past research, specifically
given the well-defined corpus of handshapes, movements
3

A powerful way to tease apart the possible contributions of linguistic
specialization and social cognition would be to test infants whose
native language is ASL. We might expect that infants who are exposed
to ASL from birth from deaf, signing, parents may not lose interest in
ASL over non-linguistic biological stimuli, despite an increased ability
to parse and sequence pantomimed action. We are in the process of
collecting data from this unique population and preliminary findings
support this predicted pattern (Krentz, Klarman, Brinkley, Kuhl &
Corina, 2007).
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and locations available in ASL (Battison, 1974, 1978;
Baker-Shenk & Cokely, 1980; Klima & Bellugi, 1979;
Liddell, 1977; Stokoe et al., 1965).
In the point-light study, however, where only the joints
of the arms and torso were illuminated, it was the movement paths and spatial information that were preserved
at the expense of quick modulations of the hands and
face (see Table 5). It may be that in the context of the
highly unfamiliar point-light displayed signal, more
varied movement paths of the pantomime were more
captivating to the infants than the more confined movements of the ASL.
Importantly, we suggest that attempting to reduce the
signed stimuli to the point-light form might very well
have stripped it of some of the very properties that make
it so uniquely linguistic. The infants may have been no
longer drawn to the signed stimuli because the salient
properties of handshape and facial gestures were absent.
Indeed, the information carried through these local transitory properties may be crucial in drawing the infants’
attention to linguistic signals. It also possible that these,
and other aspects of the signed signal such as prosodic
markers, contribute to its overall structure such that the
combination of all features is more salient than any
given feature in isolation.
Consistent with these findings, it has been shown that
in the realm of spoken language, 2- to 7-month-old
infants maintain an interest in speech compared to
sinusoidal speech tokens that lack short-term acoustic
properties (Vouloumanos & Werker, 2004). And while we
do not pair full-signal ASL with its point-light displayed
counterpart, the studies here suggest that infants are
preferentially attentive towards ASL compared to nonlinguistic biological motion when in its full signal form,
but not when it is reduced to point-lights.
Taken together, these data suggest that preference
for language in early infancy is not speech specific, but
rather reflects an interest in human language, spoken or
signed. It seems that the rule-governed and frequently
recurring transitions of local features, a critical property
of human language, may be driving infants’ attention for
language (see also Aslin, Saffran & Newport, 1998; Fiser
& Aslin, 2001; Kirkham, 2003; Kirkham, Slemmer &
Johnson, 2002; Marcus, Vijayan, Bandi Rao & Vishton,
1999; Saffran, 2002; Saffran, Aslin & Newport, 1996;
Saffran, Johnson, Aslin & Newport, 1999). It is likely
that all languages in both modalities evolve in such a
way that they are salient and learnable to humans
(Christiansen & Dale, 2001; Hildebrandt & Corina,
2002; Saffran, 2002). Indeed, it may be this inherent
perceptual salience of language that promotes further
processing of the signal, and biases infants towards more
sophisticated cognitive representations of it (see Banks
& Ginsburg, 1983; Jusczyk, 1997). Finally, we have
promising data to suggest that this broad interest may
narrow, such that by 10 months, infants may no longer
appreciate the linguistic qualities of a language in an
unfamiliar modality.
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