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Abstract

An object manipulation task was used to evaluate whether

French-learning 20-month-olds use phonetic information when

simultaneously learning two new name/category pairings. We

explored contrasts on both consonants and vowels. Infants

performed above chance level on minimal consonantal

contrasts, but failed when they were presented with words

differing by one of their vowels. These contrastive results

suggest that infants make a different use of consonants and

vowels in early lexical acquisition, [1], a result compatible

with the proposal that consonants and vowels play different

roles in language, [2]. A last experiment discarded the

alternative interpretation that the observed differences were

not due to the consonant/vowel distinction but to a

continuous/non-continuous distinction.

1. Introduction

Past research has shown that infants start acquiring the

phonetic inventory of their native language around 6 months

for vowels and around 10-12 months for consonants, [3].

Therefore, infants could be able to build phonetically specific

representations of words at the onset of lexical acquisition

around 12 months. This issue was addressed by exploring

whether the lexical representations of the words already

known by infants are specific (evaluation of the impact of

mispronunciations on word recognition), or by focusing on the

process of learning new words (evaluation of the ability to

simultaneously learn two phonetically similar words).

First, results from an auditory recognition task showed that

11-month-olds have early lexical representations in which the

consonants are phonetically specified, but only if they are in

word-initial position and embedded in an accented syllable,

[4] for French, [5] for English. Studies using an audiovisual

recognition task further showed that 14-to-24-month-olds look

longer at the image matching a word when hearing a correct

pronunciation of that word than when hearing a

mispronunciation of that word (consonant change), suggesting

some phonetic specificity of early lexical representations. But

they still look longer at the matching image when hearing the

mispronunciation, suggesting that comprehension is not

entirely blocked by mispronunciation, [6] and [7].

Second, how do infants fare at using phonetic detail in the

process of lexical acquisition? It has been shown that English-

learning 14-month-old infants cannot simultaneously learn two

phonetically similar words (bih and dih), this ability emerging

around 17 to 20 months of age, [8] and [9]. These effects have

been interpreted as evidence that the process of word learning

is initially too demanding for infants’ limited computational

resources, and that in this process, some phonetic information

is disregarded or impossible to access. The aim of the present

study was to extend the results obtained with 20-month-olds to

(a) a new language: French; (b) a new experimental task:

name-based categorization, [10]; (c) more lexical positions:

initial versus non-initial; (d) more phonetic contrasts:

(continuous or non-continuous) consonants versus

(continuous) vowels.

The comparison of infants’ use of consonantal versus

vocalic contrasts is important to make given that two bodies of

evidence make opposite predictions regarding which contrasts

should be easiest. On one hand, because vowels are more

salient than consonants and are acquired earlier, one might

expect that it would be easier for infants to learn pairs of

words contrasting on one of their vowels than on one of their

consonants. On the other hand, it has been proposed that

vowels and consonants play different roles in language,

consonants being more important at the lexical level, and

vowels being more important at the prosodic and

morphosyntactic levels, [2]. This predicts greater difficulties

with the vocalic contrasts in lexical acquisition.

To address these issues, we used a name-based

categorization task previously used to show that English-

learning 20-month-olds use (phonetically different) names to

categorize objects, [10]. Experiment 1 replicates this previous

study with French-learning 20-month-olds, using pairs of

phonetically different nonwords (e.g., [pize]/[mo�a]).

2. Experiment 1

2.1. Method

2.1.1. Participants

Twenty-four 20-month-olds from French-speaking families

participated in this experiment.

2.1.2. Stimuli

Six triads of small unfamiliar objects were used. All sets were

made up of three very distinct objects, all differing in shape,

color, and texture (Figure 1). Three pairs of nonwords were

used for the six test trials, [duk]/[zap], [pize]/[mo�a], and

[kep�d]/[nylis]. All three pairs were used twice.

2.1.3. Procedure

Crucially, there were 6 naming trials, each composed of a

presentation phase, followed by a categorization question, see

[1] for more details. Each trial started with the presentation of

the 3 objects, one at a time. The infant was encouraged to

manipulate each object for a few seconds, before placing it on

the table. Within each trial, the objects were arranged on the
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table on a left-to-right sequence in order to minimize memory

load. The experimenter spoke while presenting each object,

saying (for example): “Look! A [zap]. This is a [zap]. Do you

want to play with the [zap]? Yes, play with the [zap]. See this

[zap]? All right, let’s put the [zap] on the table. Here.” Each

object was named exactly 6 times.

Figure 1. One of the 6 object sets.

After the presentation phase, the experimenter tested

categorization by putting one object of the named pair in his

own hand and asking the infant to give him “celui qui va avec”

(the one that goes with (this one). After the infant’s response,

positive feedback was provided regardless of the choice made.

Successful performance corresponded to the selection of the

similarly-labeled object. The order of presentation of the trials,

the position of the paired objects on the table, the side of the

object picked up by the experimenter, and the pairs defined by

the names were counterbalanced across participants.

Finally, the parent filled out the vocabulary part of the

French equivalent of the MacArthur Communicative

Development Inventory: Toddlers in order to determine the

size of each infant’s productive vocabulary, [11].

2.2. Results and discussion

For each trial, infants were given a score of 1 when the chosen

object was the second of the named pair, and a score of 0

otherwise. The infants chose the second object with the same

name 73.6% of the time (see Figure 2), which is significantly

more than chance (t(23) = 7.88, p < .0001). Twenty out of 24

infants chose the correct object on more than half of the test

trials.

The infants had a mean of 80 words. There was no

correlation between vocabulary size and categorization

performance (r = .16, p = .47).

The present results confirm the finding that 20-month-old

infants can rapidly learn new words and use names to

categorize objects together, [10].

In the following, this name-based categorization task is

used to evaluate whether 20-month-old infants can learn new

words that differ minimally. Two contrasts were evaluated: a

minimal consonantal contrast (place of articulation of a

plosive) on the first consonant of the target words (e.g.

[pize]/[tize]), similar to the contrasts previously used when

testing phonetic specificity during word learning, [8] and [9];

a similar minimal consonantal contrast on a non-initial

consonant of the target words (e.g., [pide]/[pige]).
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Figure 2. Performance in Exp. 1 (Diff), Exp. 2 (Cons1

& 2), Exp. 3 (Vowel1, 2, & 3) and Exp. 4 (Cons3).

3. Experiment 2

3.1. Method

3.1.1. Participants

Twenty-four 20-month-olds from French-speaking families

participated in both conditions of this experiment.

3.1.2. Stimuli and Procedure

The procedure was the same as for Experiment 1, except

that the nonwords differed minimally on one of their

consonants. Experiment 2a tested minimal consonantal

contrasts on the word-initial plosive consonant, using the pairs

[duk]/[guk], [pize]/[tize], and [kep�d]/[tep�d]. Experiment 2b

tested minimal consonantal contrasts on a non-initial plosive

consonant, using the pairs [duk]/[dut], [pide]/[pige], and

[kep�d]/ [ket�d].

3.2. Results and discussion

Minimal consonantal contrast, word initial position. The

infants chose the second object with the same name 63.2 % of

the time (see Figure 2), which is significantly more than

chance (t(23) = 4.66, p = .0001). Seventeen out of 24 infants

chose the correct object on more than half of the test trials.

The infants had a mean of 129 words. There was no

correlation between vocabulary size and categorization

performance (r = .36, p = .088).

Minimal consonantal contrast, non-initial position. The

infants chose the second object with the same name 65.3 % of

the time (see Figure 2), which is significantly more than

chance (t(23) = 5.41, p < .0001). Seventeen out of 24 infants

chose the correct object on more than half of the test trials.

The infants had a mean of 77 words. There was no

correlation between vocabulary size and categorization

performance (r = .16, p = .45).

The present results show that 20-month-old infants are

able to simultaneously learn two phonetically similar words
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that contrast only by the place of articulation of one of their

plosive consonants, be it the word-initial or a non-initial

consonant. These results confirm similar findings by Werker et

al. (2002), and extend them in different directions: to a

population of infants acquiring a different language (French);

to a different method (name-based categorization); to different

contrasts, embedded in words of more varied structural

complexity (rather than just CVC words), and positioned in

either initial or non-initial positions.

In the following experiment, we extend the present

research on phonetic specificity at 20 months to contrasts that

have never been studied in the context of the acquisition of

new words: vocalic contrasts. Three types of contrasts were

tested: a minimal contrast on the vowel of the first syllable

(e.g., [pize]/[pyze], Exp. 3a), a more pronounced contrast on

the vowel of the first syllable (e.g., [pize]/[paze], Exp. 3b),

and a more pronounced contrast in word-final position (e.g.,

[pize]/[pizu], Exp. 3c). As discussed earlier, there are two

opposite predictions regarding infants’ comparative

performance with consonantal and vocalic contrasts. Based on

evidence of the importance of vowel processing in infancy,

vocalic contrasts are expected to be easier; but based on the

proposal of a greater involvement of consonants at the lexical

level, vocalic contrasts should be more difficult, [2].

4. Experiment 3

4.1. Method

4.1.1. Participants

Twenty-four 20-month-olds from French-speaking families

participated in each condition of this experiment.

4.1.2. Stimuli and Procedure

The procedure was the same as for Experiment 1, except

that the nonwords differed on one of their vowels. Experiment

3a tested minimal vocalic contrasts on the first vowel of the

words, using the pairs [duk]/[d�k], [pize]/[pyze], and

[kep�d]/[k�p�d]. Experiment 3b tested more pronounced

vocalic contrasts on the first vowel of the words, using the

pairs [duk]/[d�k], [pize]/[paze], and [kep�d]/[kup�d]. Finally,

Experiment 3c tested even bigger contrasts: the same kinds of

more pronounced vocalic contrasts were used in word-final

positions, positions which might be more perceptually

prominent given word-final accentuation in French. The pairs

used were [da]/[di], [pize]/[pizu], and [kep�o]/[kep�i].

4.2. Results and discussion

Minimal vocalic contrast, first syllable. The infants chose the

second object with the same name 54.9 % of the time (see

Figure 2), which is not significantly different from chance

(t(23) = 1.67, p = .11). Only 11 out of 24 infants chose the

correct object on more than half of the test trials.

The infants had a mean of 114 words. There was no

correlation between vocabulary size and categorization

performance (r = .05, p = .81).

More pronounced vocalic contrast, first syllable. The infants

chose the second object with the same name 53.8 % of the

time (see Figure 2), which is not significantly different from

chance (t(23) = .89, p = .38). Only 11 out of 24 infants chose

the correct object on more than half of the test trials.

The infants had a mean of 68 words. There was no

correlation between vocabulary size and categorization

performance (r = .13, p = .56).

More pronounced vocalic contrast, word-final position. The

infants chose the second object with the same name 54.2 % of

the time (see Figure 2), which is not significantly different

from chance (t(23) = 1.37, p = .19). Only 7 out of 24 infants

chose the correct object on more than half of the test trials.

The infants had a mean of 95 words. There was no

correlation between vocabulary size and categorization

performance (r = .05, p = .81).

Overall, the results with the vocalic contrasts suggest that

20-month-olds have difficulties simultaneously learning two

words that differ only by one of their vowels. These

difficulties seem not to be modulated by the phonetic distance

between the contrasting vowels (Exp. 3a & b), nor by the

position of the contrasting vowels within the word

(initial/unaccented: Exp 3a & b; final/accented syllable: Exp.

3c). On these vocalic contrasts, infants were performing at

chance level, contrary to what had been observed for minimal

consonantal contrasts (Exp. 2). This suggests that at 20

months, infants do not use all phonetic contrasts while

learning new words.

The comparison of the results of Experiments 2 and 3

suggests that infants are more sensitive to consonantal

specificity than to vocalic specificity in a word learning

situation, which is compatible with the proposal of a greater

involvement of consonants at the lexical level, [2]. However,

the contrasts tested in Experiments 2 and 3 differed on a

dimension other than the consonant/vowel distinction: the

consonants tested were plosives, therefore discontinuous

phonemes, while the vowels were continuous phonemes. In

the following experiment, we explore how 20-month-olds

would fare with minimal consonantal contrasts when the

consonants used are continuous (e.g., [lize]/[rize]).

5. Experiment 4

5.1. Method

5.1.1. Participants

Sixteen 20-month-olds from French-speaking families

participated in this experiment.

5.1.2. Stimuli and Procedure

The procedure was the same as for Experiment 1, except

that the nonwords differed on one of their consonants, which

were continuous contrary to the plosives used in Experiment

2. The pairs used were [muk]/[nuk], [lize]/[rize], and

[�ep�d]/[fep�d].

5.2. Results and discussion

The infants chose the second object with the same name 63.5

% of the time (see Figure 2), which is significantly different

from chance (t(15) = 2.59, p = .010). Ten out of 16 infants

chose the correct object on more than half of the test trials.
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The infants had a mean of 102 words. There was no

correlation between vocabulary size and categorization

performance (r = -.27, p = .36).

The present results with continuous consonants are similar

to those obtained with discontinuous consonants (Exp. 2),

while they differ from those obtained for continuous vowels

(Exp. 3). Therefore, they confirm that the difference in results

between Exp. 2 and 3 was likely due to the consonant vs.

vowel distinction, rather than to the distinction between

discontinuous and continuous phonemes. Taken together, Exp.

2 to 4 are compatible with the proposal of a greater

involvement of consonants at the lexical level, [2].

6. Discussion

The goal of the present study was to explore 20-month-

olds’ use of phonetic specificity in the process of acquiring

new words, following up on the finding that 17-to-20-month-

olds, though not 14-month-olds, can learn simultaneously two

phonetically similar words, a change explained in terms of

computational limitations in the younger infants, [8] and [9].

Experiment 1 replicated to French the result that 20-

month-olds group together objects with the same name, [10].

Experiment 2 evaluated the use of phonetic specificity in

word learning, showing that infants can cope with minimal

place of articulation contrasts in plosive consonants in either

initial or non-initial lexical positions. These results extend

previous results at several levels, [9]. First, it shows that the

developmental pattern previously observed is not limited to a

specific task with specific cognitive and memory demands.

Second, it extends the findings to a different language, French,

and to more complex word forms (monosyllables, simple and

complex bisyllabic). Third, it shows that consonants are

specified whether in non-accented initial positions or in

accented non-initial positions, a change from what had been

established for 11-month-olds, [4].

Experiment 3 failed to show that 20-month-olds can cope

with precise vocalic identity when learning new words, even

when the contrast presented was as salient and embedded in

such a simple context as for [da]/[di]. There was also no effect

of position within the word, accentuation, or size of phonetic

contrast between the two words contrasted.

Finally, Experiment 4 established that the difference

observed between the results for the consonants and the

vowels were not better explained in terms of the non-

continuous (consonants) versus continuous (vowels) nature of

the phonemes used, by showing above chance level

performance with continuous consonants.

In testing consonantal and vocalic contrasts, we wanted to

evaluate two opposite predictions regarding how infants would

fare on vowels compared to consonants in this word learning

task. One hypothesis, based on the early speech perception and

acquisition literature, predicted higher performance for vocalic

contrasts. A second hypothesis was that vowels and

consonants play different roles in speech processing and

language acquisition, consonants being more important at the

lexical level, and vowels being more important at the prosodic

and morphosyntactic levels, [2]. Our results with 20-month-

old infants clearly support the latter hypothesis. However,

future research will have to extend the present data to different

ages and different languages, and will have to specify the

factors that lead to the processing differences between

consonants and vowels.

7. Conclusions

The present study shows that 20-month-old infants are able to

use some phonetic specificity when learning new words.

However, not all contrasts are taken into account. The

minimal consonantal contrasts tested were all found to be

used, independently of the position within the word or the

continuous or discontinuous nature of the phonemes

contrasted. But none of the vocalic contrasts appeared to be

used, suggesting that at 20 months, vocalic contrasts are not

used, or only weakly used, at the lexical level. These results

support the proposal that consonants play a more important

role in specifying words than vowels, [2].
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