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Abstract 
We examined infants’ sensitivity to articulatory organ 
congruency between audio-only and silent-video consonants 
(lip vs. tongue tip closure) to evaluate three theoretical 
accounts of audio-visual perceptual development for speech: 
1) learned audio-visual associations; 2) intersensory perceptual 
narrowing; 3) amodal perception of articulatory gestures. 
Effects of language experience were investigated in 4- vs. 11-
month-olds’ cross-modal perception of native (English stops) 
and nonnative (Tigrinya ejectives) consonant contrasts. The 4-
month-olds showed an articulator-congruency preference for 
both native and nonnative consonants, but it was constrained 
by trial order. The 11-month-olds’ more complex cross-modal 
responses differed for native vs. nonnative speech, suggesting  
an effect of increased native language experience. Results are 
at odds with associative learning and perceptual narrowing, 
but consistent with experiential tuning of amodal perception 
for two distinct articulators. 
Index Terms: infant speech perception, talking faces, 
intermodal perception, articulatory phonology, nonnative 
speech perception 

1. Introduction 
Research on audio-visual (AV) speech perception indicates 
that adults’ perception of acoustic speech signals is 
systematically influenced by visible articulatory information 
on the speaker’s face. The intelligibility of speech embedded 
in noise is substantially boosted by synchronous presentation 
of the talking face [1], and the perceived quality (color) of an 
audio vowel is shifted by simultaneous presentation of a face 
that is articulating a different vowel [2]. In the “McGurk 
effect,” adults’ perception of an audio consonant’s place of 
articulation is categorically transformed by the simultaneous 
presentation of an incongruous (phonetically-conflicting) 
consonant [3]. 
 
Young infants’ perception of speech is also systematically 
affected by talking faces. At 6 months, infants can 
discriminate between a bilingual’s languages based on her 
silent talking face alone [4]. When presented with a pair of 
talking faces synchronized to an audio vowel that matches 
what only one of the faces is articulating, 6-month-olds look 
longer at the matching face [5, 6]. Also, 6-month-olds show 
categorical discrimination of audio items from a synthetic /ba/-
/da/ continuum that is restricted to the adult category boundary 
region, but only if their prior familiarization to a unimodal 
frequency distribution of the audio items had included the 
visual articulatory distinction that was appropriate to each side 
of the boundary. They fail to discriminate the audio categories 
if the same audio familiarization items were all paired with 
just one single visual articulation [7]. McGurk effects for 
perceived place of articulation have also been demonstrated in 

infants [8-10]. Thus, visual speech contributes to perceived 
place of articulation. This sensitivity to visual aspects of AV 
speech is present early in infant development [9, 11, 12], and 
appears to play a central role in language acquisition and 
perceptual attunement to native speech [13].  
 
What remains unclear is exactly what type of information 
infants extract from speech in order to detect the place of 
articulation correspondences in AV speech. Three accounts 
have been offered, all of which assume explicitly or implicitly 
that AV speech perception changes developmentally as a 
result of experience with native speech. Specifically, they 
assume that the perceived relationship between audio and 
visual speech information becomes attuned by multimodal 
language-specific experience. A central claim of one account, 
the Fuzzy Logical Model of Perception (FLMP), is that visual 
influences on speech perception result from learned (fuzzy-
logical) associations between speech representations, which 
are fundamentally auditory, and the visual facial motions that 
the perceiver has experienced in co-occurrence with those 
audio patterns [e.g., 14, 15; see also 5, 11]. The second 
account, Intersensory Perceptual Narrowing, instead posits an 
opposing direction of developmental change. According to 
that approach, infants 6 months and younger display a domain-
general sensitivity to intersensory relations in multimodal 
speech stimuli. As a result of language-specific experience, 
that early intermodal sensitivity becomes increasingly tuned to 
a selective focus on native audiovisual correspondences by 11 
months [16]. We offer a third view, based on the Perceptual 
Assimilation Model of native speech attunement [PAM: 17, 
18] combined with the Articulatory Organ Hypothesis [AOH: 
19], a model that has been previously examined only with 
audio speech [PAM-AO: 20]. We expand PAM-AO here to 
address perceptual attunement to cross-modal aspects of 
speech perception in infants. Specifically, we propose that 
perceivers detect amodal articulatory information in any and 
all relevant stimulus modalities (e.g., acoustic, optical, haptic) 
that are shaped by the actions of the speech articulators [21]; 
that this is true also for infant perceivers [22]; and that infants 
have difficulty detecting place of articulation distinctions 
made by a single articulator (e.g., dental versus retroflex stops 
are both made by the tongue tip) but they easily discriminate 
distinctions between two different articulatory organs (e.g., 
lips versus tongue tip) [20, 23]. Between-organ distinctions are 
easily detected even for nonnative contrasts, that is, whether or 
not the infants have had prior experience with the contrasts. It 
is precisely such between-organ distinctions that will allow us 
to differentiate among the predictions of the three theoretical 
models for perception of audio-visual relations by infants. To 
tease apart the three accounts, we will examine cross-modal 
perception of both nonnative and native between-organ 
contrasts by infants below 6 months, who are thought to show 
universal perceptual tendencies, as compared to perception by 
infants of 11 months, who have begun to show effects of 
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language-specific experience on speech perception [e.g., 16, 
20, 23, 24]. 
 
Resolving among the three accounts requires also that we 
assess intermodal recognition (also referred to as cross-modal 
“transfer”) of the common information that underlies audio-
only and video-only tokens of a given articulatory target, 
rather than simply assessing match-detection or McGurk 
effects for synchronous bimodal AV speech. Under 
simultaneous bimodal conditions, one modality can directly 
influence (“capture”) the other modality in perception, making 
it difficult to determine whether the perceiver has detected the 
same type of information independently in each modality. All 
previous AV perception studies with infants have been limited 
by their use of bimodal stimuli (match or McGurk mismatch), 
except for the one published study on intersensory perceptual 
narrowing, which used an intermodal consonant recognition 
task (audio-only to video-only)  [16] that is similar to the 
experiments we present here. Importantly, though, the 
intersensory perceptual narrowing study examined 
developmental changes in cross-modal perception of a within-
organ consonant contrast, the type of contrast posited by 
PAM-AO to be highly susceptible to experiential tuning and 
therefore difficult for older infants to discriminate if it is 
nonnative [19, 20]. Our interest was instead in knowing 
whether both younger and older infants show cross-modal 
recognition of a consonant distinction that involves two 
separate speech articulators, and whether they do so when the 
distinction is native (Experiment 1) and also when it is 
nonnative (Experiment 2). Therefore, for the present study we 
used native and nonnative between-organ contrasts to probe 
infants’ sensitivity to articulator congruity versus incongruity, 
i.e., place of articulation (POA), across audio-only and video-
only (silent talking face) target syllables. The audio-only and 
video-only tokens were separated in time by intervening silent 
video “buffer” trials of the same talker producing eyeblinks. In 
a preliminary study we used this technique with young infants, 
and found that they are indeed sensitive to the POA/articulator 
congruency between a silent video syllable and the audio-only 
syllable they had previously been familiarized with. This 
finding suggests that they detected common cross-modal 
articulatory information [22]. However, that study had used 
only English stimuli, the infants’ native language, and had 
only tested infants at a young enough age that any possible 
native language influences on speech perception would not yet 
have appeared. A clearer test among the learned-association, 
perceptual narrowing, and amodal articulatory organ models 
of infant cross-modal speech perception would compare 4-
month-olds, whose speech perception is not yet strongly 
influenced by language experience, with 11-month-olds, 
whose speech perception already displays strong influences 
from the native language [e.g., 16, 20, 23, 24]. Such a study 
should also include both a native between-organ contrast 
(Experiment 1) and a nonnative (unexperienced) contrast that 
involves the same two articulatory organs (Experiment 2). 
 

2. Experiment 1: Native English stops 
Because 11-month-olds have had much more experience with 
native speech than 4-month-olds, associative learning accounts 
should predict that they will display clearer evidence of 
association between the dynamic visual patterns of the talking 
face, and the corresponding basic auditory phonetic categories. 
The perceptual narrowing account makes essentially the same 
prediction here because the contrast is native, and thus 
displays a native audio-visual correspondence to which the 

older infants should be more sensitive than younger infants. 
 
On the other hand PAM-AO, the infant-focused articulatory 
account of the Articulatory Organ Hypothesis (AOH) [19, 20], 
posits that contrasts between articulatory organs, e.,g., stops 
produced by the lips versus the tongue tip (/b/-/d/), are 
universal primitive contrasts that are perceptually accessible 
even to newborns. Thus, PAM-AO posits that neither 
associative learning nor intersensory perceptual narrowing is 
necessary for infants to discriminate a native between-organ 
contrast. Both 4- and 11-month-olds should be sensitive to the 
cross-modal correspondence between the audio-only and silent 
video POAs (different articulatory organs) of native English 
bilabial and alveolar stops. Importantly for our goals here, 
bilabial and alveolar stops differ visibly: each articulation is 
visible (to differing degrees) and visibly different if the talking 
face video stimuli are well-lit and carefully-articulated, as was 
the case for our stimuli (see Video test trials, right side of 
Figure 1). 
 

2.1. Method 

2.1.1. Participants 

In Experiment 1a, 20 Australian English-learning 4-month-
olds successfully completed a cross-modal transfer test (see 
Procedure). Experiment 1b included 20 successful 11-month-
olds of the same language background. 

2.1.2. Stimuli 

The audio and video stimuli for this study were all spoken in 
American English, a regional accent that differs from that of 
the Australian infant participants. Silent videos were generated 
for the test trials using selected tokens of AV recordings of 
clearly-articulated /ba/ and /da/ syllables produced by an 
American English-speaking woman. One target token of each 
consonant was carefully selected such that each one started 
from, and returnd to, the same mouth position, head position, 
facial expression, etc., and the two tokens contained the same 
number of video frames. The audio targets for the habituation 
trials were phonetically-different stop consonants produced 
with the same articulatory organs (POAs) as the video targets 
(/pa/-/ta/). The audio tokens were produced by a different 
talker; thus, they did not constitute an identity match across 
modalities, but did show correspondence in the articulators 
and closure-type used. One token each of the audio targets 
were carefully selected, based on optimal similarity between 
them on all acoustic dimensions other than those that critically 
distinguish English /p/ and /t/. 
 
The same talker who produced the test trial video syllables 
also produced the control video stimuli for the “buffer” trials 
(see Procedure), a slow eyeblink that had the same timing and 
number of video frames as the test trial video tokens. 

 

2.1.3. Procedure 

We used an infant-controlled conditioned visual fixation 
habituation/preference task, modified to permit evaluation of 
infants’ cross-modal sensitivity to POA congruency 
(articulatory organ congruency) between audio-only and 
silent-video syllables [22]. The audio-only stimuli were used 
in the habituation phase. In each habituation trial, infants heard 
their assigned habituation token (/pa/ or /ta/, counterbalanced 
across infants at each age) repeatedly whenever they fixated 



on the colored checkerboard displayed on a monitor facing 
them (750 ms inter-stimulus interval). A trial ended when the 
infant looked away for 2 seconds. Trials continued until the 
habituation criterion was achieved (two consecutive trials with 
<50% of the mean fixation the infant had shown during the 
first two habituation trials), after which two more trials of the 
habituation stimuli were presented (“lag” trials), followed by 
two trials of the silent eyeblink video (“buffer” trials, designed 
both to accommodate the infant to the change in modality and 
to intervene between the audio- and video-only speech 
targets). The test trials with the speech videos followed (4 
trials of the /ba/ video, interleaved with 4 trials of the /da/ 
video), which played silently under the same fixation 
contingencies as described for the habituation trials. Figure 1 
shows a schematic of this cross-modal transfer task. 

 

 

Figure 1: Schematic of the cross-modal transfer task. Selected 
video frames illustrate the silent video targets in Phases 3 
(eyeblink “buffer” trials) and 4 (test trials). Note matched 
start and end faces for /ba/ and /da/; the place of articulation 
difference is visible, but only during closure-release gestures 
of the stop consonants (frames 2-4, darker outline). 
 

The four counterbalancing conditions (5 infants per age per 
condition) are summarized in Table 1. 

Articulator Audio habit’n Video: 1st trial POA Congruency 
/pa/ BA Congruent Lips /pa/ DA Incongruent 
/ta/ DA Congruent Tongue 

Tip /ta/ BA Incongruent 

Table 1: Counterbalancing conditions for audio habituation 
POA x POA-congruency on 1st video test trial (Exp. 1 native 
audio habituation stimuli: English stops).  

 

2.2. Results 

Test trial fixation times were analyzed by ANOVA (analysis 
of variance): POA-congruency [congruent vs incongruent, re: 
habituation POA] x POA-order [congruent-1st, incongruent-
1st] x Trial [1, 2]. POA-order was a grouping factor; the other 
two factors were repeated measures. Only the first two test 
trials of each target video (/ba/, da/) were included in analyses, 
as preliminary analyses of the full test series indicated that the 
infants had habituated to the test trials by the second half of 
the test phase. 

2.2.1. Experiment 1a: 4-month-olds 

A main effect of Trial (1 vs. 2) indicated that 4-month-olds 
listened significantly longer on the first than the second trial of 

each POA-congruency, F(1,18) = 4.75, p < .05. A significant 
POA x POA-Order interaction, F(1,18) = 9.86, p < .006, 
revealed that they fixated longest to the congruent-POA face 
when POA-Order was congruent-1st, least when it was 
incongruent-1st (simple effect: F(1,27) = 5.84, p < .03), and the 
POA fixation difference was significant only for the 
congruent-1st order (simple effect: F(1,18) = 7.80, p < .02). 
 

 
Figure 2: Native English stops: 4-month-olds’ responses (total 
fixation time in seconds) to place of articulation (POA) 
congruency (articulatory organ congruency) of silent-video 
test trials and the audio-only habituation stimulus, according to 
POA congruency of 1st test trial. 

2.2.2. Experiment 1b: 11-month-olds 

The 11-month-olds also showed a significant Trial effect, 
F(1,18) = 22.75, p < .001, and a POA-congruency x POA-
order interaction, F(1,18) = 4.59, p < .05. The POA-
congruency effect was restricted to Congruent-1st conditions 
and was marginal (simple effect: F(1,18) = 4.18, p < .06). 
These effects are shown in Figure 3. 

 

 
Figure 3: Native English stops: 11-month-olds’ responses to 
POA congruency of silent-video test trials and the audio-only 
habituation stimulus, by POA congruency of 1st test trial. 

 

However, that 2-way interaction was qualified by a 3-way 
interaction among POA-congruency, POA-order and Trial, 
F(1,18) = 6.51, p < .025 (see Figure 4). Breakdown analyses 
by POA-order indicated that Congruent-1st conditions yielded 
a POA-congruency effect, F(1,9) = 5.53, p < .05, with longer 
fixation to congruent than to incongruent test trials. But for 
Incongruent-1st conditions, there was a Trial effect, F(1,9) = 
6.65, p < .03, and a POA-congruency x POA-order interaction, 



F(1,9) = 5.87, p < .04, for which the Trial effect was 
significant only for Incongruent-1st test conditions (simple 
effect: F(1,9) = 11.35, p < .009), but fixation was longer for 
incongruent than congruent trials only on Trial 1 (simple 
effect: F(1,9) = 8.51, p < .02). 
 
 

 
Figure 4: Native English stops: 11-month-olds’ responses on 
the 1st versus 2nd test trials for each POA congruency 
(articulator congruency), according to POA congruency of 1st 
test trial. 

 

2.3. Discussion 

Prior research has found that even young infants are sensitive 
to congruency and incongruency between audio and visual 
consonants, when the two modalities are presented 
simultaneously. However, that research failed to clarify the 
type of information that infants extract from each modality, 
and how they detect the interrelationship between speech 
targets across modalities. Separating the audio and video 
speech targets over time and with an intervening nonspeech 
facial action video event (eyeblink) has allowed us to begin 
addressing that question. The results of the present study 
suggest that by 4 months, infants are sensitive to the POA 
congruency (articulatory organ congruency) of consonant 
articulatory gestures across the two modalities. They display a 
cross-modal familiarity preference if the first video test trial 
shows the same articulator constriction (POA) as the audio 
habituation target. However, their cross-modal familiarity 
preference is suppressed if the 1st test trial’s video POA is 
incongruent with the audio habituation target, suggesting that 
the detection of cross-modal POA/articulator congruency in 
this task is fragile at 4 months of age. 
 
The 11-month-olds showed a somewhat different pattern than 
the younger infants. Their response to POA-order showed the 
same directionality as the 4-month-olds, but was weaker. More 
importantly, however, they displayed a more complex 
responsiveness to POA-order. Unlike the younger infants, they 
showed a significant but rapidly-fading novelty preference 
only for the incongruent POA videos under Incongruent-1st 
conditions. 
 
These age differences suggest that the older infants’ greater 
experience with native English stops may indeed have affected 
their sensitivity to POA-congruency across modalities. 
However, in order to test this possibility, and more importantly 
to distinguish among the associative-learning, perceptual 
narrowing and amodal accounts, we need to test whether 
infants at either age, but especially at 11 months, show a 
different pattern of response to POA congruency when the 

audio habituation stimulus is a nonnative contrast they have 
never encountered before. Do infants at either age detect 
amodal articulatory commonalities even for phonetically-
unfamiliar nonnative consonants? Does language experience 
lead older infants to respond differently to POA congruency 
(articulatory organ congruency) when the audio habituation 
stimuli are phonetically-unfamiliar nonnative consonants, as 
compared to both younger infants and to the older group’s 
responses to native English audio stimuli? 

 

3. Experiment 2: Nonnative Tigrinya 
ejectives 

This experiment presented new groups at the same two ages 
with the cross-modal transfer task, but using clearly 
phonetically unfamiliar and nonnative-sounding (non-English) 
bilabial and alveolar consonants as the audio habituation 
stimuli. Ejective stops, which are employed in many languages 
but not in English, meet that requirement. 
 

3.1. Method 

3.1.1. Participants 

New groups of 20 Australian-English 4-month-olds 
(Experiment 2a) and 20 11-month-olds (Experiment 2b) 
successfully completed  the cross-modal transfer task. This 
time, however, the audio habituation stimuli were nonnative 
bilabial and alveolar ejective stops from the Ethiopian 
language Tigrinya. 

3.1.2. Stimuli 

The same video stimuli were used as in Experiment 1; only the 
audio habituation stimuli were different. A native female 
speaker of Tigrinya (Ethiopia) produced /Ca/ tokens beginning 
with the native ejective bilabial and alveolar ejective stops of 
that language. 
 
 
Articulator Audio habit’n Video: 1st trial POA Congruency 

/p’a/ BA Congruent Lips /p’a/ DA Incongruent 
/t’a/ DA Congruent Tongue 

Tip /t’a/ BA Incongruent 

Table 2: Counterbalancing conditions for audio habituation 
POA x 1st video test trial POA-congruency (Exp 2, nonnative 
audio habituation stimuli: Tigrinya ejectives). 

 

3.1.3. Procedure 

The procedure was the same as in Experiment 1, except that 
the audio habituation stimuli were the Tigrinya ejectives. 
 

3.2. Results 

3.2.1. Experiment 2a: 4-month-olds 

The 4-month-olds’ responses to POA-congruency between the 
audio ejective stimuli and the silent English videos was 
virtually identical to that seen in Experiment 1a with English 
audio stimuli. The main effect of Trial was again significant, 
F(1, 18) = 6.83, p < .02, as was the POA-congruency x POA-



order interaction, F(1, 18) = 10.28, p < .005. Simple effects 
tests on the interaction revealed a Congruent-POA preference 
for Congruent-1st conditions, F(1, 18) = 7.66, p < .015, and a 
marginal POA-order difference for Congruent-POA test trials, 
F(1, 25) = 2.82, p = .10 (see Figure 5). 

 

 

Figure 5: Nonnative Tigrinya ejectives: 4-month-olds’ 
responses to POA congruency of silent-video trials and the 
audio-only habituation stimulus, by POA congruency of 1st test 
trial. 

 

3.2.2. Experiment 2b: 11-month-olds 

11-month-olds again differed from the younger infants. More 
importantly, they also showed a striking difference from their 
age cohort’s performance on the native English stimuli in 
Experiment 1b. In the present study, they showed no Trial 
main effect, but instead showed a significant POA-congruency 
x Trial interaction, F(1, 18) = 4.83, p < .05. Trials differed 
only when Trial 1 was POA-incongruent (simple effect: F(1, 
18) = 7.70, p < .015), and POA-order differed only marginally 
on Trial 1 (simple effect: F(1, 27) = 3.96, p < .06) (see Figure 
6). More importantly, the 11-month-olds again showed a 
POA-congruency x POA-order interaction, F(1, 18) = 10.28, p 
< .005. Their most impressive difference from Experiment 2b 
is a clear novelty preference, that is, a preference for 
incongruent over congruent video test trials when POA-order 
was Incongruent-1st (simple effect: F(1, 18) = 8.35, p < .01), 
and a POA-order difference when the test trials were POA-
incongruent (simple effect: F(1, 27) = 5.90, p < .025) (see 
Figure 7). 

 

 
Figure 6: Nonnative Tigrinya ejectives: 11-month-olds’ 
responses on the 1st versus 2nd test trials for each POA 
congruency, according to POA congruency of 1st test trial. 

 

 

Figure 7: Nonnative Tigrinya ejectives: 11-month-olds’ 
responses to POA congruency of silent-video test trials and the 
audio-only habituation stimulus, by POA congruency of 1st test 
trial. 

 

3.3. Discussion 

The 4-month-olds showed the same basic perceptual pattern 
for the nonnative Tigrinya ejectives as they had shown for 
native English stops in Experiment 1a: they were sensitive to 
congruent POA between the audio habituation stimuli and the 
silent video syllables, but only when the first test trial 
presented a POA (articulatory organ) that was congruent with 
the habituation stimulus. This strongly suggests that their 
performance reflects basic intermodal (amodal) speech 
perception abilities, and does not yet show significant 
influences from their experience with their native language, 
Australian English. Older infants, however, again showed a 
more complex pattern than the younger infants. Their more 
complex response pattern presumably reflects not only their 
greater maturity, but also the impact of their more extensive 
experience with native speech. Native language experience, in 
particular, would appear to be a main contributing factor in 
their dramatically different novelty-preference pattern to POA-
congruency and POA-order for the nonnative Tigrinya 
ejectives, which contrasts with their opposite familiarity-
preference bias for the POA-congruency x POA-order 
interaction with the English stimuli (Experiment 1b). We 
speculate that the novelty bias in their video test trial 
responses in Experiment 2b results from their recognition that 
the Tigrinya ejective audio stimuli they heard during the 
familiarization phase have unfamiliar, non-English phonetic 
properties. Nonetheless, they responded systematically to 
articulatory organ congruency across modaltieis even for the 
nonnative ejectives. The 4-month-olds, we would argue, have 
not yet become sufficiently attuned to English to perceive the 
Tigrinya ejectives differently than the English stops. Thus, 
they perceived the audio-to-video correspondences in 
POA/articulatory organs in an equivalent manner for both the 
English (Experiment 1a) and the Tigrinya (Expertiment 2a) 
audio stimuli. 
 

4. Conclusions 

Young infants at 4 months of age appear to detect articulatory 
organ information (POA) for a between-organ contrast across 
input modalities, regardless of whether they have or have not 
previously experienced the language of the audio 
familiarization stimuli. However, young infants’ sensitivity to 
cross-modal POA congruency is fragile and susceptible to bias 
from the POA congruency of the first test trial, at least in a 
challenging task such as the one we used. Cross-modal 



recognition in older infants, in the other hand, shows a more 
complex interplay of test order, sensitivity to POA 
congruency, and language-experience effects. 
 
Learned audio-visual associations [14, 15] are unlikely to 
account for either age group’s behavior, particularly in 
Experiment 2 with its nonnative audio habituation stimuli. Nor 
does there appear to have been intersensory perceptual 
narrowing of the type described in [16], given that the 11-
month-olds did detect the POA/articulatory organ congruency 
between the previously-unexperienced nonnative Tigrinya 
audio ejectives and the subsequent silent video articulations. 
Rather, the findings across the present two studies appear most 
consistent with PAM-AO [20], and are specifically consistent 
with the AOH premise that infants perceive between-organ 
articulatory contrasts regardless of experience with the specific 
consonant contrast presented to them [19]. However, older 
infants’ responses to POA congruency obviously do reflect an 
influence of their greater native language experience, in that 
they showed a novelty preference bias with the Tigrinya 
ejectives, unlike the familiarity-preference bias they showed 
with the native English stops. Nonetheless, the pattern of 
performance for the 11-month-olds is not what would be 
expected if either associative audio-visual learning, or 
perceptual narrowing, were the operative mechanism for 
developmental change. 

The outcomes of these two experiments are instead compatible 
with the premise that infants perceive amodal articulatory 
information across audio and visual presentations, and that 
they do so even for nonnative consonant contrasts, so long as 
the contrast involves two different speech articulators 
(articulatory organs). In that light, it would be of interest to 
examine in future whether infants’ sensitivity to articulatory 
information is restricted to nonnative speech stimuli that are 
perceived as speech, or whether it extends as well to nonnative 
speech stimuli that English-speaking adults and English-
learning perceivers hear as nonspeech oral sounds, e.g., click 
consonants [24, 25, 26; see also 27].  
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