
 

Developmental Science 6:5 (2003), pp 484–488

 

© Blackwell Publishing Ltd. 2003, 9600 Garsington Road, Oxford OX

 

4 

 

2DQ, UK and

 

 350 

 

Main Street, Malden, MA 02148, USA.

 

UNCORRECTED P
ROOF

 

DESC_305 Pages: 

 

5

 

Blackwell Publishing Ltd

 

REPORT

 

Preference for lexical words

 

The basis of preference for lexical words in 6-month-old infants

 

Rushen Shi

 

1

 

 and Janet F. Werker

 

2

 

1. Department of Psychology, Université du Québec à Montréal, Canada
2. Department of Psychology, University of British Columbia, Canada

 

Abstract

 

Six-month-old English-learning infants have been shown to prefer English lexical over English grammatical words. The preference
is striking because there are fewer grammatical words in total number but each occurs far more frequently in input speech than
any individual lexical word. This could be because lexical words are universally more salient and interesting acoustic and phono-
logical forms than are grammatical words. Alternatively, familiarity may play a role since infants may know some specific
lexical words. Here we explore the first possibility by testing Chinese-learning infants’ response to English lexical and gram-
matical words. These infants, who had virtually no prior exposure to English and thus were unfamiliar with any English words,
nevertheless preferred to listen to English lexical words, as in the case of English-learning infants. This finding raises the plaus-
ibility that it is the acoustic and phonological salience of lexical words that determines the preference for lexical words in infants.

 

Introduction

 

The distinction between lexical and grammatical words
is a fundamental one. Lexical words include nouns,
verbs, adjectives and adverbs, whereas grammatical
words include prepositions, postpositions, auxiliaries,
determiners, etc. Lexical words carry a heavier semantic
weight than grammatical words, whereas grammatical
words primarily serve a structural function. Across the
world’s languages, lexical words are acoustically and
phonologically more salient as they tend to be longer, to
have fuller vowels, and to have more complex syllable
structure than do grammatical words, particularly in
infant-directed speech (Shi, 1995/1996; Shi, Morgan &
Allopenna, 1998). Although languages may differ in
which of the subordinate categories they select, the
binary distinction of lexical and grammatical categories
is universal across languages.

In our previous work we have shown that neonates
categorically discriminate lexical and grammatical words,
the most fundamental syntactic categories in human
languages (Shi, Werker & Morgan, 1999). In a High
Amplitude Sucking paradigm, newborns were habitu-
ated with words from either the lexical or grammatical
category, and then tested on new word tokens from
either the same or a different category. Infants showed
greater recovery in their sucking rate when the test

words were from the contrasting category. This pattern
of results held even when the items on the lexical and
grammatical word lists were controlled in loudness, the
number of syllables per word and the type/token ratio.
Moreover, newborns who heard a non-English language
prenatally produced the same pattern of results as those
who heard English prenatally. These results suggest that
the perceptual sensitivities infants are born with enable
them to detect the acoustical and phonological charac-
teristics distinguishing the two categories. The uniform
performance across newborns with different prenatal
language experiences further suggests that the discrim-
ination must be based on the language-general acoustical
and phonological characteristics of the two categories of
words, i.e. grammatical words being maximally reduced
versus lexical words being maximally specified in word
forms.

In a recent paper in 

 

Psychological Science

 

 (Shi &
Werker, 2001) we showed that by 6 months of age infants
attend preferentially to lists of lexical words over gram-
matical words. In a visual Habituation/Dishabituation
procedure (comparable to the High Amplitude Sucking
paradigm), 6-month-old infants showed an asymmetrical
looking pattern: infants who were habituated to gram-
matical words looked longer to lexical words during
the test phase, whereas infants who were habituated to
lexical words did not look longer to grammatical words
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during the test phase. Unlike the newborns, who exhib-
ited symmetrical recovery in both directions, 6-month-
old infants appeared to show a preference for lexical
words in this procedure. Asymmetrical discrimination
has been shown to suggest preference (Pegg, Werker &
McLeod, 1992). To verify our results, we did follow-up
experiments using a direct visual preference procedure.
We confirmed that 6-month-old infants prefer to listen
to lexical words over grammatical words.

The above finding is striking because any given lexical
word occurs much less frequently than most grammat-
ical words. Thus some mechanism other than frequency
must account for the preference. We argue that this pre-
ference is based on the acoustical and phonological
salience of lexical words. In this article we present experi-
mental evidence in support of this claim. The emerging
preference for lexical words may prepare the infant for
subsequent tasks in language acquisition. It could pro-
vide a perceptual route into both syntactic (Gleitman,
1990) and semantic (Pinker, 1984) bootstrapping, in that
the early stages of both of these processes typically focus
on the use of lexical words. Moreover, it is lexical words
that children produce in their earliest utterances (e.g.
Mommy, baby, go car). Even in younger infants, it is the
lexical words that are first segmented and remembered
from ongoing speech (Jusczyk, 1999).

 Our argument hinges on the supposition that infants’
preference for lexical words leads to a listening bias that
allows them to learn more about lexical words, and to
use this knowledge to move forward in language acquisi-
tion. This argument is viable because lexical words are
universally more salient, and potentially more attractive
because they tend to be longer, to have fuller vowels, and
to have more complex syllable structure than do gram-
matical words (Shi, 1995/1996; Shi 

 

et al.

 

, 1998). How-
ever, the possibility also exists that the preference infants
showed for lexical words in our previous work rested not
on the acoustic and phonological properties of lexical
words, but rather on the fact that the infants, who had
had six months of experience with their native language,
were familiar with, or already knew some of the items
used in the lexical word lists. This alternative is also
plausible given recent work showing that young infants
do in fact know some specific lexical items (Jusczyk,
1999). At 4 months they show a rudimentary under-
standing of  their own names (Mandel, Jusczyk & Pis-
oni, 1995), and by 6 months of very common words such
as ‘Mommy’, ‘Daddy’ (Tincoff & Juscyzk, 1999) and
‘feet’ (Tincoff, 2001). This is perhaps because lexical
words are more easily learned due to their more trans-
parent ‘word-to-world’ mappings (see Gillette, Gleit-
man, Gleitman & Lederer, 1999). If  infants already knew
some of the items on our lexical word lists, arguments

favoring acoustical/phonological bootstrapping could be
weakened.

 We report here an experiment in which we exam-
ine the basis of infants’ preference for lexical words. In
previous experiments (Shi & Werker, 2001) we tested
English-learning infants on English stimuli. We were thus
unable to determine whether the preference for lexical
words was due to their acoustical/phonological salience,
or to infants’ prior familiarity with those specific items.
In the current experiment, we control for the factor of
familiarity by testing Chinese-learning infants (who
know no words in English) on the same English stimuli
used in our previous work. If  these infants also prefer
English lexical over grammatical words, we can infer
that acoustical and phonological properties alone can
account for the preference.

 

Method

 

Participants

 

Full-term, healthy 6-month-old monolingual Chinese-
learning infants were recruited one to three days after
birth at the postpartum units of the British Columbia
Women’s Hospital, Vancouver, and were contacted by
a Chinese-speaking researcher

 

 

 

when they reached 6
months of age. Twelve infants (7 male, 5 female; mean
age: 6 months, 11 days) completed the experiment. The
data for one additional infant were excluded due to fussi-
ness. The parents of  these infants were monolingual
Chinese-speaking new immigrants to Canada. Careful
pre-test interviews were performed to ensure that all
infants included in the study had virtually no prior Eng-
lish exposure. Parents reported that all contacts that
these infants had at home and outside of home up to the
time of the study, including even radio and television
exposure, had been in Chinese. This was possible as
there is a large Chinese immigrant community in Van-
couver in which all aspects of daily life can be conducted
in Chinese. Even outside of the Chinese community
major public and private services are available in Chi-
nese. Moreover, cultural practices strongly favor keeping
infants at home or in very familiar settings during at
least the first year of life.

 

Stimuli

 

The auditory stimuli were the same as those in Experi-
ment 2 of Shi 

 

et al.

 

 (1999) and in Experiment 3 of Shi
and Werker (2001). They were lists of lexical and gram-
matical words, which were originally randomly selected
from an audio recording of the natural speech of an
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English-speaking mother to her infant. As explained in
Shi 

 

et al.

 

 (1999), to avoid unnaturalness of excised words
from coarticulated sentential contexts, the stimuli were
reproduced by another female speaker who mimicked
the original utterance as closely as possible, but intro-
duced a brief  silence before and after each target word.
Acoustical analyses were performed to ensure that the
reproductions preserved the essential characteristics of
the original words (see Shi 

 

et al.

 

, 1999). The lexical
wordlist and grammatical wordlist each contained 24
word tokens. The two wordlists were balanced in the
number of syllable and type/token ratio. Sample gram-
matical words included 

 

the

 

, 

 

you

 

 and 

 

that

 

. Sample lexical
words included 

 

chew

 

, 

 

hide

 

 and 

 

chair.

 

Procedure and design

 

The infants were tested individually in a Central-Fixa-
tion Preference procedure (see Cooper & Aslin, 1990).
The infant was seated on the parent’s lap in front of a
TV monitor and loudspeaker. During trials, the auditory
stimuli were presented together with a visual display of
a black-and-white checkerboard. Each trial was initiated
upon the infant’s fixation, and the auditory stimuli and
checkerboard were presented for the whole trial duration
(16 sec). A flashing light was presented between trials to
attract infants’ attention. If  there were multiple looks
towards the checkerboard during a trial, the computer
automatically calculated the total looking time for that
trial. The parent wore headphones delivering music to

mask the auditory stimuli. The experimenter observed
the infant in an adjacent room through a video camera
and pressed a computer key whenever an eye fixation
occurred. Looking time was thus recorded online.

Ten alternating lexical and grammatical wordlists (five
for each category) were presented, with order counter-
balanced.

 

Results

 

To assess preference, each infant’s looking time while
listening to lexical words was compared with his or her
looking time to grammatical words. For each infant,
average looking times across lexical and across gram-
matical word trials were calculated separately, following
Cooper and Aslin (1990). A mixed 2 

 

×

 

 2 ANOVA was
performed with order (lexical words first vs. grammatical
words first) as the between-subjects factor and word cat-
egory (lexical vs. grammatical) as the within-subjects
factor. The results, as shown in Figure 1, revealed a sig-
nificant main effect of  word category, 

 

F

 

(1, 10) 

 

=

 

 7.678,

 

p 

 

=

 

 

 

< 

 

.02 (

 

M

 

 

 

= 

 

12.84 s for lexical words, 

 

SE 

 

=

 

 .586 s; 

 

M 

 

=

 

11.91 s for grammatical words, 

 

SE 

 

=

 

 .723 s), but no other
significant main effects or interactions. An additional
mixed ANOVA with the duration of the first trial
removed again yielded a significant main effect of word
category, 

 

F

 

(1, 10) 

 

=

 

 7.51, 

 

p 

 

=

 

 

 

< 

 

.021, but no other signi-
ficant results. Thus, either with or without the unstable
first trial, infants listened longer to lexical words.

Figure 1 Mean looking time across infants (with standard error bars) while listening to lexical words versus listening to 
grammatical words.
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Discussion and conclusion

 

The Chinese-learning infants show the same pattern of
response to the English stimuli as the English-learning
infants. Both groups preferred to listen to English lexical
words over English grammatical words. Among the
Chinese infants this preference was most likely based on
the acoustical and phonological properties of lexical
words as these infants were unfamiliar with any English
words. Although we cannot exclude the possibility that
the preference shown by the Chinese-learning infants
was based on a different process than that shown by the
English-learning infants, the similarity in the pattern of
results increases the plausibility that it was the acoustic
and phonological salience of lexical words that deter-
mined the preference among the English infants as well.
This is reasonable given that previous work on typolo-
gically distinct languages (Shi 

 

et al.

 

, 1998) has shown
that lexical words are universally more complex than
function words. Acoustically, lexical words are longer,
are more likely to contain non-reduced vowels, and are
louder across languages. Phonologically, lexical words
are also universally more complex in syllable structure
(within the constraints of the given mature language).
These distinctions in the input could allow prelingual
infants across languages to attend preferentially to lexical
words.

One question that arose from the previous (Shi &
Werker, 2001) and current experiments concerns the role
of language-general versus language-specific properties
of lexical words in infants’ preference for these words.
One suggestion may be that the English-learning infants
had based their preference on the more complex syllable
structure of the lexical words due to several months of
experience with the English phonology prior to the
study. In our stimuli (see Table 2 of Shi & Werker, 2001),
a subset of lexical words indeed contain consonant clus-
ters at the onset or coda position and diphthongs (rather
than simple vowels) at the nucleus position, whereas the
syllable structure of grammatical words is much simpler.
The finding that Chinese infants also showed a listening
preference for lexical words in English argues against
this possibility, however, as Chinese phonology does not
permit any consonant cluster, nor any consonantal coda
except nasals. One could thus infer that the Chinese-
learning infants, and possibly the English-learning
infants, based their preference for English lexical words
on language-general acoustical properties such as vowel
duration, rather than on language-specific properties
such as consonant clusters. We suggest that it is also
possible that infants perceive not only the language-
general acoustical salience for lexical words, but also the
overall complicatedness of the syllable structure for these

words without being sophisticated in the detailed pho-
nological information of the native language.

 

1

 

 Clearly,
further research is required to ascertain the weightings
infants give to different acoustic and phonological prop-
erties, and just when they begin to attend to language-
specific rather than language-general information. Our
results establish that it is indeed the acoustic and phono-
logical salience, rather than the familiarity with some words,
that determines infants’ preference for lexical words.

A preference based on acoustic and phonological sali-
ence suggests a dominant role for phonological boot-
strapping in language acquisition (Morgan, Shi &
Allopenna, 1996; Morgan, 1986). The tendency to listen
differentially to one class of words vs. another could
help lead the infant into more advanced syntactic and
semantic analyses. For example, it could facilitate the
eventual division into more refined syntactic categories.
It could also highlight those words in the speech stream
that the child will first understand and produce. The altern-
ative possibility, that the preference is based on recog-
nition of specific familiar lexical words, is less efficient
and powerful. It requires inductive learning on an item
by item basis rather than allowing the infant to rapidly
and productively generalize to whole classes of words.

In summary, these results support the specific hypo-
thesis that infants’ preference for lexical words is based
on acoustic and phonological properties. Moreover, they
support the more general hypothesis that phonolo-
gical bootstrapping plays a central role in language
acquisition.
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There are different levels of abstractness in the phonology of a par-
ticular language. We believe that the more abstract aspects of the pho-
nology such as rules (e.g. Chinese neutral tone and Turkish vowel
harmony) must be learned and thus require a significant amount of
exposure. These aspects are not easily accessible in the initial process-
ing of lexical versus grammatical words. On the other hand, the less
abstract aspects of the language-specific phonology (such as whether
or not consonant clusters are permitted) should be accessible to
infants with or without knowledge of a phonology. For example,
infants could perceive the presence and absence of a consonant cluster
or a diphthong in a word without necessarily having knowledge of the
constraints governing the detailed structure of these segments.
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