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Language Discrimination by English-Learning 5-Month-Olds:
Effects of Rhythm and Familiarity

Thierry Nazzi, Peter W. Jusczyk, and Elizabeth K. Johnson

Johns Hopkins University

Six experiments using the headturn preference procedure investigated 5-month-old American
infants’ ability to discriminate languages. The impetus for the present study was a report that
newborns discriminate languages across, but not within, rhythmic classes (Nazzi et al., 1998). Two
experiments verified that at 5 months, infants still discriminate pairs of languages from different
rhythmic classes (British English vs Japanese; lItalian vs Japanese). An additional experiment
indicated that American 5-month-olds did not discriminate two languages within a foreign rhythmic
class (ltalian vs Spanish, syllable-based). Three subsequent experiments tested language discrimina-
tion within the native stress-based class. Discrimination of the languages occurred when the native
language or one of its variants was presented (British English vs Dutch; American English vs British
English), but not when both languages were equally unfamiliar (Dutch vs German). Our findings
suggest that language discrimination within the native rhythmic class derives from infants’ devel-
oping knowledge of the sound organization of their native language000 Academic Press
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An increasing body of literature shows thatnot (Eimas, 1975; Eimas, Siqueland, Jusczyk, &
during the first year of life, infants’ speechVigorito, 1971; Morse, 1972; Streeter, 1976;
perception abilities evolve as a consequence dfehub, 1973, 1976). However, the ability to
their increasing knowledge about their nativeliscriminate nonnative consonant contrasts de
language (for a review see Aslin, Jusczyk, &lines around 10 months of age (Werker &
Pisoni, 1998). From an initial state in whichTees, 1984), though not for all types of nonna-
these capacities appear to be language genetalg contrasts (Best, McRoberts, & Sithole,
infants’ abilities become more closely attuned988). The evidence suggests that declines i
to the structure of their native language. Suchkensitivity to nonnative contrasts depend or
early tuning was first observed for infants’ photheir relation to phonemic categories in the na-
netic perception abilities. Under 6 months ofive language (Best, 1995; Best, Lafleur, &
age, infants discriminate very subtle phonetiicRoberts, 1995). There are also some indica
contrasts, both consonantal and vocalidjons that sensitivity to nonnative vowel con-
whether they appear in their native language drasts declines at an earlier age than for consc

nants (Kuhl, Williams, Lacerda, Stevens, &
Lindblom, 1992; Polka & Bohn, 1996; Polka &
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Thompson, 1978; Karzon & Nicholas, 1989tion procedures appear to be determined by thel
Kuhl & Miller, 1982; Morse, 1972; Nazzi, Ber- native language rather than by the language the
toncini, & Mehler, 1998; Nazzi, Floccia, & Ber- are listening to. So, once they master a partic
toncini, 1998; Spring & Dale, 1977). The pro-ular language adults rely on procedures tailorec
posal that prosody might play a crucial role irto that language even when listening to a for-
early language acquisition (Gleitman & Wan-eign language (Cutler et al., 1986; Otake et al.
ner, 1982; Jusczyk, 1997; Morgan & Demuth1993).
1996; Peters, 1983) has stimulated interest in It has been suggested that each of the differ
infants’ sensitivity to and their acquisition of theent types of segmentation procedures is opti
prosodic characteristics of their native lanmally adapted to processing a particular rhyth-
guage. Recent evidence indicates that betweemfc class of languages (Cutler & Mehler, 1993;
and 9 months, infants begin to specify the pro©take et al., 1993; see also Sebasiizalles,
sodic properties of words in their native lan-Dupoux, Segui, & Mehler, 1992; Vroomen, van
guage. For example, Jusczyk, Friederici, Weson, & de Gelder, 1996). This proposal is basec
sels, Svenkerud, and Jusczyk (1993b) founoh a three-way classification of languages ac
that 6-month-old English learners detect theording to their predominant rhythmic structure
prosodic differences that distinguish Englist{Abercrombie, 1967; Pike, 1945). By this clas-
from Norwegian words. The present study fursification, most Romance languages (e.g.
ther explores issues related to the early sengirench, Italian, and Spanish) have a rhythmr
tivity to and acquisition of the prosodic proper-based on the syllable, most Germanic language
ties of the native language. (e.g., English, Dutch, and German) have &
Studies with adults indicate that the rhythnrhythm based on the stress unit, while language
of one’s native language influences on-linsuch as Japanese have a mora-based rhyth
speech processing such that speakers of Frené&vjdence for these rhythmic classes is reporte
English, and Japanese appear to use differentseveral recent investigations (Arvaniti, 1994,
segmentation procedures based on the rhythnden Os, 1988; Fant, Kruckenberg, & Nord,
units of their native language. For instancel991; Nazzi, 1997; Shafer, Shucard, & Jaeger
Mehler, Dommergues, Frauenfelder, and SegdP99; Ramus, Nespor, & Mehler, 1999).
(1981) reported that the unit of segmentation The view that the rhythmic properties of lan-
used by French-speaking adults is the syllablguage help to shape listeners’ processing stra
However, English segmentation strategies aegies has influenced views of how infants de-
apparently guided by information about typicalvelop efficient procedures for processing
word-stress patterns (Cutler, Mehler, Norris, &native-language utterances. Mehler, Dupoux
Segui, 1986; Cutler & Norris, 1988), whichNazzi, and Dehaene-Lambertz (1996) propose
involve an alternation of strong syllables (oneshat procedures for segmenting native-languag
containing full vowels) and weak syllablesutterances originate in a sensitivity to linguistic
(ones with reduced vowels). A third pattern hashythm that allows infants to distinguish utter-
been reported for Japanese listeners, who appances from various rhythmic classes.
ently rely on the mora to segment speech Several prior investigations of infants’ lan-
(Otake, Hatano, Cutler, & Mehler, 1993). Theguage-discrimination abilities allow for an eval-
mora is a rhythmic unit that can either be syluation of infants’ sensitivity to rhythm. Mehler,
labic or subsyllabic. In English, a mora roughlyJusczyk, Lambertz, Halsted, Bertoncini, and
corresponds to a CV syllable with a short voweAmiel-Tison (1988) studied French newborns’
(e.g., “the” as opposed to “thee,” which has @and 2-month-old American infants’ abilities to
long vowel). In Japanese, CV syllables withdiscriminate utterances drawn from language:
long vowels and syllables with final nasals (likeof different rhythmic classes. Both groups of
the first syllable in “Honda”) or final geminateinfants discriminated utterances in their native
consonants (like the first syllable in “Nissan”)language from those in a foreign language (Rus
have two morae. Moreover, adults’ segmentasian and Italian, respectively), but neither group
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appeared to discriminate between two foreiglanguages from the same rhythmic class or a
languages. This led to the conclusion that earlgast that the intraclass differences were les
language discrimination was based on recognimportant than the intraclass similarities. Addi-
tion of the native language (see also Bahrick &onal support for the view that young infants
Pickens, 1988; Dehaene-Lambertz & Houstorhave difficulty discriminating languages from
1998; Moon, Panneton-Cooper, & Fifer, 1993jhe same rhythmic class comes from the finding
rather than on rhythmic-class discriminationthat English 2-month-olds do not discriminate
However, the latter conclusion was undermineBritish English from Dutch (Christophe & Mor-
by a subsequent reanalysis of these data lgn, 1998).
Mehler and Christophe (1995) in which the data The finding that young infants are sensitive to
for the different subgroups were merged. Thiinguistic rhythm lends support to the rhythmic
new analysis showed that the newborns dibypothesis. Sensitivity to rhythmic features
discriminate the foreign languages (althouglvould initially allow infants to classify utter-
the 2-month-olds had not), thus raising the prosnces into the rhythmic classes that appear t
pect that newborns did rely on rhythmic differ-determine adults’ segmentation procedures. Ii
ences. their article Nazzi et al. noted that the age at
To clarify the issue, Nazzi, Bertoncini, andwhich infants begin to discriminate languages
Mehler (1998) conducted a new study withfrom the same rhythmic class remained to be
newborns, testing the hypothesis that infantdetermined. Since then, Bosch and Sebastia
extract the rhythmic characteristics of utterGalles (1997; Bosch, 1998) reported that
ances and use these characteristics to sort uttdrmonth-olds from Barcelona can discriminate
ances (languages) into a limited number ofpanish and Catalan, two syllable-based lan
rhythmic classes. Thighythmic hypothesis, guages, one of which was the native language c
which predicts that infants only discriminatethe infants. This finding suggests an evolution
languages belonging to different rhythmidbetween birth and 4 months in infants’ abilities
classes, was tested by systematically varying discriminate languages that cannot be ac
the rhythmic distance between the language®unted for solely by the rhythmic hypothesis.
presented. Several interpretations of this result are possi
Nazzi et al.’s results supported the rhythmible, three of which are outlined below.
hypothesis. French newborns discriminated two According to therhythmic-class acquisition
foreign languages from different rhythmichypothesis,proposed by Nazzi et al. (1998),
classes, stress-based British English and moriafants’ initial sensitivity to rhythmic classes is
based Japanese, but did not discriminate twbe foundation for learning about the common
languages from the stress-based class, Britishythmic organization of the native rhythmic
English and Dutch. In another experiment, inelass. Knowledge of this organization could al-
fants were familiarized with utterances fromlow infants to develop the effective procedures
two languages and then tested on whether theged by adults for processing and segmentin
discriminated these from utterances from twspeech in the native rhythmic class. It could alsc
other languages. Discrimination was founanable them to perform more detailed analyse
when the languages were paired according wf the rhythmic properties of languages within
the rhythmic classes (i.e., stress-based Britishe native class, leading to improvements in
English and Dutch vs syllable-based Italian andiscriminating languages within that class. Ac-
Spanish), but not when the pairing was madeordingly, by a few months of age, infants
across the rhythmic classes (i.e., British Engliskhould discriminate any two languages from the
and Italian vs Dutch and Spanish). Hence, newsative rhythmic class, but should not discrimi-
borns discriminated the languages only whenate languages belonging to the same foreig
there was a rhythmic basis for doing so. Morerhythmic class.
over, it appeared that newborns were not sensi- However, two other possibilities are worth
tive to the prosodic differences existing betweenonsidering. Thenative-language acquisition



4 NAZZI, JUSCZYK, AND JOHNSON

hypothesisasserts that newborns’ sensitivity toHPP) to provide a discrimination measure (see
rhythmic classes might lead to learning thalso Bosch, 1998). Because of the new proce
rhythmic properties of their native languagelure, we decided to begin by testing infants or
(those that it shares with other languages andnguage contrasts involving languages from
those that distinguish it from other languages idifferent rhythmic classes. Specifically, we pre-
its class) rather than the common properties afented one language from the infants’ native-
the native-language class as a whole. This pdanguage rhythmic class (stress-based Britis|
tern of acquisition is similar to the one observedtnglish) and one from a different rhythmic class
for the acquisition of the phonetic and phonofmora-based Japanese) in Experiment 1 and tw
tactic properties of the native language. In theanguages from different nonnative language
latter case, early perceptual categories seemroythmic classes (syllable-based Italian vs mo-
pave the way for learning about the phonetica-based Japanese) in Experiment 2. Exper
and phonotactic organization of their languagment 3 examined infants’ discrimination of a
(Jusczyk et al., 1993b; Jusczyk, 1998a; Werkgrair of languages from a rhythmic class that
& Tees, 1984). This hypothesis predicts that thdiffered from that of their native language (i.e.,
ability to discriminate languages evolves duringyllable-based lItalian vs syllable-based Span
the first months with the emergence of the abilish). Finally, Experiments 4 to 6 examined in-
ity to discriminate the native language fronfants’ abilities to discriminate three language
foreign languages belonging to the native rhythpairs from their native-language rhythmic class
mic class. However, infants should not discrim{British English vs Dutch in Experiment 4;
inate two foreign languages from the nativéAmerican English vs British English in Exper-
rhythmic class (except possibly if one languaganent 5; Dutch vs German in Experiment 6) in
is much closer to the native language than therder to clarify the nature of this ability.
other), nor should they discriminate between
two foreign languages from the same foreign EXPERIMENT 1
rhythmic class. Given previous findings in which infants dis-
Finally, infants may undergo a general materiminated between utterances from their native
uration process between birth and 4 months thitnguage and utterances from another languag
allows them to make more subtle language disf a different rhythmic class (Bahrick & Pick-
criminations. Thismaturation hypothesikolds ens, 1988; Dehaene-Lambertz & Houston,
that, at some point in development, infant4998; Hesketh, Christophe, & Dehaene-Lam-
should discriminate any two languages, probertz, 1997; Mehler et al., 1988), American
vided that they differ sufficiently at the acoustics-month-olds should discriminate utterances ir
level. Furthermore, infants should discriminatéAmerican English from ones in Japanese. How:
languages both within the native language clagser, because Nazzi et al.’s (1998) investigatior
and within foreign classes. is a critical reference point for investigating the
The goal of the present study was to detediscrimination of languages from within and
mine which one of these hypotheses best déetween rhythmic classes, we thought it wise tc
scribes the evolution of infants’ languageuse the same materials, insofar as possible. Col
discrimination abilities. Consequently, we exsequently, because Nazzi et al. had used stimu
plored the language-discrimination abilities oproduced by British-English speakers, we de-
English-learning 5-month-olds (about the sameided to use those same samples. One potenti
age as those tested by Bosch, 1998; Bosch sk in using these samples is that perceivec
Sebastin-Galles, 1997). However, testing thesedifferences between British English and Amer-
older infants necessitated using a different praean English might be distracting to the infants,
cedure than the one used by Nazzi et al. (1998erhaps hindering their discrimination of these
with newborns and Christophe and Mortorsamples from ones in Japanese. However, ac
(1998) with 2-month-olds. For this purpose, weording to the rhythmic hypothesis and the re-
adapted the Headturn Preference Procedusalts with newborns (Nazzi et al., 1998), infants
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should discriminate languages from differententer panel. Directly below the center light a
rhythmic classes even when both are foreigh-cm hole accommodated the lens of a videc
languages. Hence, we predicted that 5-montlecamera used to record each test session. A whil
old American infants would discriminate thesecurtain suspended around the top of the bootl
British-English samples from ones from a dif-shielded the infant’'s view of the rest of the

ferent rhythmic class (i.e., Japanese). room. A computer terminal (Macintosh Quadra
650) and response box were located behind th
Method center panel, out of view of the infant. The

Participants. Twenty American 5-month- response box, which was connected to the con
olds (13 males and 7 females) from monolinputer, was equipped with a series of buttons tha
gual English-speaking homes participated. Thetarted and stopped the flashing center and sic
infants’ average age was 148 days (rarg#36 lights, recorded the direction and duration of
to 167 days). The data from an additional 1®eadturns, and terminated a trial when the infan
infants were not included for the following rea-looked away for more than 2 s. Information
sons: fussing and crying (6), experimental erabout the direction and duration of the head-
rors (2), failing to listen for an averagé ® sto turns and the total trial duration were stored in
passages of each language (1), and not turniagdata file on the computer.
to the lights (1). A modified version of the HPP was used in

Stimuli. The stimuli consisted of 8 British- the present study. Normally, in HPP, infants are
English and 8 Japanese passages (see Apppresented with two types of materials, and pref-
dix). Each passage was made up of 5 unrelatedences for one type or the other are indexe
sentences recorded by the same speaker (finem a comparison of average orientation times
sentences were those used in Experiment 1 tf each type (Hirsh-Pasek, Kemler Nelson, Jus
Nazzi et al., 1998). Four female native speakerszyk, Wright Cassidy, Druss, & Kennedy,
of each language had been recorded. Ead®87; Kemler Nelson, Jusczyk, Mandel, Myers,
speaker had read 10 sentences of her natiVerk, & Gerken, 1995). In such cases, infants
language (in other words, each speaker recorddisplay a preference for materials that conform
2 of the passages for her language). Here andtm a familiar structure in their native language,
all the following experiments, efforts werebe it syntactic form (Hirsh-Pasek et al., 1987),
made to minimize voice-quality differencesphonotactic structure (Jusczyk et al., 1993b), o
(pitch and timbre) of the different speakersthe predominant word-stress pattern (Jusczyk e
both within and between languages. In line wittal., 1993a). However, the objective of the
the materials used in previous investigations giresent version of the procedure was to tes
language-discrimination abilities, the utterancelenguage discrimination irrespective of infants’
were produced as adult-directed speech. Tlpeior experience with a particular language.
mean duration of the passages was about 16Thus, we habituated infants to utterances in on
for the two languages, and the same duratidanguage, then measured their orientation time
was used in all the following experiments reto new utterances in the same language or ti
ported here. new ones in a new language. Given Bosch’s

Procedure and apparatusThe experiment (1998) findings, we expected that if infants dis-
was conducted in a three-sided test booth mademinated between the languages, during the
of pegboard panels. Except for a small sectiotest phase they would listen longer to the pas
of preexisting holes in the front panel used fosages from the new language.
monitoring the infant’'s headturns, the panels Each infant was held on the lap of a caregivel
were backed with white cardboard to prevenseated on a chair in the center of the test boott
the infant from seeing behind the panels. ThEach trial began by blinking the green light on
test booth had a red light and a loudspeakéne center panel until the infant oriented in that
(7-inch Advent) mounted at eye level on each ddirection. Then, the center light was extin-
the side panels and a green light mounted on tlgeiished and the red light above the loudspeake
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on one of the side panels began to flash. Whent2 Same
the infant turned at least 30° in the direction of_ Language
the light, the stimulus for that trial began to plays , ;| 1 | New
and continued until the five sentences in the Language

passage had been presented or until the infagt

failed to maintain the 30° headturn for 2 con-§ °]
secutive s. The stimuli, digitized on the com=
puter, were presented over 7-inch Advent Ioudé
speakers via a 12-bit D/A converter, antialiasing;

filters, and a Kenwood audio amplifier (Modelg / /
KA 5700). If the infant turned away from the £ .

\
AN
A

N
N\

target by 30° in any direction for less than 2 s

and then turned back again, the time spent look-
ing away was not included in the orientation

time. Thus, the maximum orientation time fora °
given trial was the duration of the entire speech

sample. The red light flashed for the duration of FIG. 1. Mean orientation times (apd stapdgrd error bars)
the trial broken down by the language used in familiarization for the

o . passages in the new versus familiarized language in the te:
In the familiarization phase, four passagephase of Experiment 1. The languages tested are Britis|

in one language (two different passages frornglish and Japanese.
two different speakers of the same language)

were presented until infants had listened for at

least 20 s to each passage. In the test pha&esults

infants heard four passages from the other \jaan orientation times to the two languages
language (spoken by two different speakersg) ihe test phase were calculated for each infant
and four new passages from the familiarizaifieen of the 20 infants had longer orientation
tion language (spoken by the remaining tW@mes for the passages in the nonfamiliarizec
speakers). The order of presentation of thgngyage. Across all infants, the average orien
eight test passages was randomized for eaghtion times were 9.25 SP = 3.25 s) for the
infant. The side of the loudspeaker fro”bassages in the new language and 8.2
which the stimuli were presented was ranz og s) for the passages in the familiarized lan:
domly varied from trial to trial. guage (see Fig. 1). A two-way ANOVA with

An observer hidden behind the center panghe main between-subjects factor of group (fa-
looked through a peephole and recorded thgjliarized with British English vs Japanese) and
direction and duration of the infant's headturnghe main within-subjects factor of status (new vs
using a response box. The observer was nffmiliarized language during test) revealed a
informed as to the familiarized language Condisignificant main effect of status;(1, 18) =
tion (British English vs Japanese) to which the& o6, p = .037. Infants had significantly
infant was assigned. Because both the observghger orientation times to the new language
and the infant's caregiver wore earplugs anghan to the familiarized one. There was no effec
listened to masking music over tight-fittingof group, F(1, 18) < 1, and no interaction
closed headphones, they were unaware of tigtween the two factor§,(1, 18)= 1.30,p =
ordering of the test samples. .27. Thus, regardless of whether the infants

Design.Ten infants were randomly assignedyere familiarized with British English or Japa-
to each of two groups, defined in terms of th@ese utterances, they listened significantly
language (British English or Japanese) prdenger to the samples in the other language
sented in the familiarization phase. during the test phase.

27 e

R

o

British English Japanese
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Discussion criminate in the present experiment would im-

The present findings demonstrate that Ame{?—Iy that either the pre;ent me'ghod IS not Sensi
. A " . tive enough or experience with the rhythmic
ican 5-month-olds discriminate British-English operties of a particular lanauage plavs a sig
from Japanese passages. These findings provE{?p : p i ,g_ g€ plays 9
. ) ) A ._nificant role in 5-month-olds’ discrimination of
further confirmation of infants’ abilities to dis-

criminate these two languages and extend tolanguages (even ones from different rhythmic

new age group the results found for newborn%?asses)'

(Nazzi et al., 1998) and 2-month-olds (Hesketjethod
et _al., 1997). In line W.'th t_he_ rhythmic hypoth- Participants. Twenty American 5-month-
esis, 5-month-olds discriminated a language

from their native-language rhythmic class (i.e.Olds (11 males and 9 females) from monolin-

. al homes participated. The infants’ average
stressed based) from a language from a dlffereﬂ!fJ
thythmic class (i.e., mora-based), age was 157 days (range 135 to 180 days).

. ; The data from 10 additional infants were not
The symmetry of the infants’ preference for. : .

. .. included because of fussing or crying (8),
the new language in the two language familiar- " . . :
i - L . . equipment failure (1), and failure to look at the
ization conditions is interesting. Whether m'lights (1)

fants considered British English as their native® .. “' . :
. Stimuli. The eight Japanese passages were tt
language or not, this symmetry suggests that

infants compared the incoming test passaqSeme as in Experiment 1. In addition, as in
P 9 P gPI':Sxperiment 1, eight Italian passages of five sen

with the language they were familiarized Wlthtef\nces each (see Appendix) were created fror

rather than to some stored representation fhe materials used in Experiment 3 of Nazzi et

native-language rhythmic features. Hence, thael. (1998). Once again, there were four different

presgnt_ meth.Od 1S appropriate fo_r testing Inf'{amale Italian speakers and two different pas-
fants’ discrimination of languages, independen

: S . sages from each speaker. The eight Italian ser
of their familiarity with the languages pre- .
sented. tences were matched with the Japanese ones ¢

their number of syllables, which varied from 15
to 21.
Procedure, apparatus, and desighhe pro-
Because Experiment 1 pitted a language fromedure and the apparatus were the same as
the native-language rhythmic class against ortiexperiment 1. Ten infants were randomly as-
from a nonnative rhythmic class, infants’ priorsigned to each of two groups, according to the
familiarity with the rhythmic properties of En- language (Japanese or lItalian) presented in th
glish may have been sufficient to discriminatéamiliarization phase.
the two languages. To determine if infants can
discriminate two unfamiliar languages from dif-Results
ferent nonnative rhythmic classes, we presented Mean orientation times to the two languages
our English learners with a contrast between ia the test phase were calculated for each infan
syllable-based language (Italian) and a mord-ourteen of the 20 infants had longer orientatior
based language (Japanese). According to thienes for the passages in the nonfamiliarizec
rhythmic hypothesis, because these languagkesmguage. Across all infants, the average orien
come from different rhythmic classes, infantgation times were 7.80 sSSP = 3.26 s) for the
should have no difficulty in discriminating passages in the new language and 5.8
them, despite their lack of prior experience witt2.22 s) for the passages in the familiarized lan:
either language. Still, in a prior investigationguage (see Fig. 2). A two-way ANOVA with
(Christophe & Morton, 1998) English-learningthe between-subjects factor of group and the
2-month-olds did not distinguish a syllable-within-subjects factor of status revealed a sig-
based language (French) from a mora-basedficant main effect of statu;(1, 18) = 5.69,
language (Japanese). A similar failure to disp = .028. Infants’ orientation times were

EXPERIMENT 2
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1 S (1998) were unable to establish that English-
dame . . . . ’

~ Language learning 2-month-olds discriminated such pairs

W10 m eV (French—Russian, French-Japanese, and Dutcl

Language Japanese). A preliminary experiment we con-

ducted may provide an explanation for this dis-
crepancy. Initially, we tested 5-month-olds’
ability to discriminate British English from Jap-
anese using an adaptation of the HPP procedul
(Tucker, Jusczyk, & Jusczyk, 1997) that was
more similar to the one used by Mehler et al.
(1988) and Christophe and Morton (1998). In
this other procedure, infants were habituated tc
utterances in one language and then tested c
new utterances from either the same language ¢
a different language rather than with both lan-
guages as in the present study. Also, the dat
FIG. 2. Mean orientation times (and standard error barsinalysis in the present study took into accoun
broken down by the language used in familiarization for thperformance on all test trials, as opposed to th
passages in thg new versus familiarized language in Fhe t(—aﬁange trial measure used in the earlier studie:
phase of Experiment 2. The languages tested are Italian a’&dS with the earlier studies using versions of the
Japanese.
habituation procedure (and contrary to the
present study), we found no evidence of dis-
crimination between British English and Japa-

longer to the new than to the familiarized lan- _ i _
guage. There was no effect of group(l nese. Thus, the failure to find evidence for a

18) < 1, and no interaction between the twdliscrimination of foreign languages from differ-

Mean Orientation Time

Ttalian Japanese

factors,F(1, 18) < 1. ent rhythmic classes at 2 months of age may b
attributable to an insensitive test procedure ir
Discussion those studies rather than evidence against th

Despite their lack of previous experiencéhythmic hypothesis. Conversely, a comparisor

with either language, American 5-month-old®! the results of our preliminary experiment
discriminated Italian from Japanese utterance¥ith those of Experiments 1 and 2 indicates tha
Thus, evidence of infants’ ability to discrimi- € Present modification of the HPP is suffi-
nate between rhythmic classes is extended to tfiently sensitive for testing the discrimination
previously untested syllable- vs mora-timed dis9f languages, even when both languages ar
tinction. Moreover, as predicted by the rhythtnfamiliar to the infants. .
mic hypothesis and as was previously shown Having established the sensitivity of the pro-
with newborns (Nazzi et al., 1998), infants carffedure, we now explore 5-month-olds’ ability to
discriminate languages from different rhythmicdiscriminate languages from the same rhythmic
classes even when neither language comes fréi@ss. In the introduction, we noted three com-
the native rhythmic class. Hence, both studieeting hypotheses that might explain the emer
suggest that experience is not required for irgence of within-class language discrimination
fants to discriminate languages that come frorround 4-5 months of age. Two of the hypoth-
different rhythmic classes. eses—the rhythmic-class acquisition and the
At this point, it is worth considering an ap-native-language acquisition hypotheses—pre
parent paradox. Although both newborns andict that within-class language discrimination
5-month-olds discriminate pairs of foreign lanshould not occur within a nonnative rhythmic
guages from different rhythmic classes, botklass, while the maturation hypothesis predict:
Mehler et al. (1988) and Christophe and Mortoiit should.
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EXPERIMENT 3 12

Same
. . . ~ Language
To determine if American 5-month-olds can~

discriminate between two languages from thé 1°
same nonnative rhythmic class, we tested thegn
on utterances from two syllable-based IanE &
guages, ltalian and Spanish. If, as the matur%
tion hypothesis posits, 5-month-olds are simply ol |
more sensitive to general properties of soun
organization that mark differences among lan®
guages, whether inside or outside the nativq% 4
language rhythmic class, English learner§
should discriminate Italian and Spanish utter- 1~
ances. Alternatively, if either the rhythmic-class 7
acquisition or the native-language acquisition /
hypothesis is correct, familiarity with the na- Italian Spanish
tlve-langu_age rhy_thml_c _CI_aSS determines FIG. 3. Mean orientation times (and standard error bars)
whether infants will discriminate Ianguagesbroken down by the language used in familiarization for the
from the same rhythmic class. Consequentlyassages in the new versus familiarized language in the te:
because American 5-month-olds’ experience @hase of Experiment 3. The languages tested are Italian ar
with a stress-based rhythmic class, they shoufpanish-

not discriminate between two syllable-based

languages, such as Italian and Spanish.

New
u Language

Results

Method Mean orientation times to the two languages
Participants. Twenty American 5-month- in the test phase were calculated for each infan
olds (12 males and 8 females) from monolinEleven of the 20 infants had longer orientation
gual homes participated. The infants’ averagémes for the passages in the nonfamiliarizec
age was 148 days (range 133 to 162 days). language. Across all infants, the average orien
The data from seven additional infants were ndation times were 7.59 sSp = 2.57 s) for the
included because of fussing or crying. passages in the new language and 7.5203
Stimuli. Eight Italian and eight Spanish pas-2.98 s) for the passages in the familiarized lan:
sages of five sentences each (see Appendgyage (see Fig. 3). A two-way ANOVA with
from Nazzi (1997) were used here. The lItaliaithe between-subjects factor of group and the
passages were the same as those in Experimaithin-subjects factor of status revealed no sig-
2. These ltalian sentences were matched wittificant effect of statusf (1, 18) < 1, indicat-
the Spanish ones on their number of syllable#)g that infants’ orientation times to the new
which varied from 15 to 21. As with the mate-language did not differ from those to the famil-
rials in the other experiments, four female Spariarized one. There was an effect of grofg1,
ish speakers recorded ten of the sentences. Cdr8) = 8.80, p = .01, but no interaction
struction of the Spanish passages was the saimetween the two factors (1, 18) < 1. Al-
as in the previous experiments. though infants familiarized with Italian had
Procedure, apparatus, and desighhe pro- longer orientation times during the test phase
cedure and the apparatus were identical to thof& = 8.95 s,SD = 2.94) than infants familiar-
described in Experiment 1. Ten infants werézed with Spanishijl = 6.16 s,SD = 1.66),
randomly assigned to each of two groups, adoth groups of infants displayed a similar pat-
cording to the language (Italian or Spanish) itern of results with respect to language prefer-
the familiarization phase. ence during the test phase.
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Discussion be surprising. Certainly, Bosch and Sebastia

Galles’ (1997) findings that 4-month-olds from

The present experiment provides no eVldemﬁarcelona discriminate syllable-based Spanisl

that American 5-month-olds discriminated lItal- oo
. . and Catalan fit this pattern. Consequently, we
ian and Spanish, two languages from a nonna- . L2
. . . .expected American 5-month-olds to discrimi-
tive rhythmic class (i.e., syllable-based). This o .

. d .. nate stress-based British English and Dutch.
result argues against the view that the discrim-

ination of languages from the native rhythmiqyethod
class (Bosch & SebastiaGalles, 1997) is the

. . . Participants. Twenty American 5-month-
result of general maturation of processing abil- .
- . . .olds (10 males and 10 females) from monolin-
ities (maturation hypothesis). However, like

- . _ .. gual homes participated. The infants’ average
Bosch and SebastisGalles (1997) findings, it
is consistent with the predictions of the othefJ¢ Was 156 days (range 147 10 173 days).

. . he data from five additional infants were not
two competing hypotheses. According to the . :
included because of fussing or crying.

rhythmic-class acquisition hypothesis, the dis- Stimuli. The eight British-English passages

crimination of languages from the same rhythfrom Experiment 1 plus eiaht comparable
mic class should be limited to the native clas P b g P

I . L Dutch passages (taken from Experiment 2 o
Similarly, the native-language acquisition hy- : .
. . . ’ Nazzi et al., 1998) were used here. The eigh
pothesis predicts that infants should only dis- .
-.Dutch passages of five sentences each (see A

criminate languages from the same rhythmlcendix) were recorded from four different fe-

class when one 1 the native language ((_)r Whezqale speakers, each of whom recorded two pas
one language is much closer to the native Ians-(,jl es. These passages were matched with t
guage than the other). In the next three exper ges. P 9

ments, we tested American 5-month-olds 0érltlsh-Engllsh ones on their number of sylla-

i ; . . “bles, which varied from 15 to 21.
different pairs of languages from their native brocedure. apparatus. and desidfhe bro-
rhythmic class. The goal was to determing , app ’ ghhe p

Lo Cedure and the apparatus were largely the sarn
whether they discriminate languages from their . .

) . as in Experiment 1. The only exception was tha
native stress-based rhythmic class and whethér

this ability conforms to the predictions of the oW loudspeakers (Cambridge ~Soundwork

. L : New Ensemble Il loudspeakers) were used. Tel
rhythmic-class acquisition hypothesis or the na- .
tive-language acquisition hypothesis Infants were ra_ndomly assigned to eac_h_ of twc

' groups, according to the language (British En-

EXPERIMENT 4 glish or Dutch) in the familiarization phase.

To determine if American infants discrimi- R€Sults

nate two languages from their native-language Mean orientation times to the two languages
rhythmic class, we first tested them on Britishn the test phase were calculated for each infan
English and Dutch. As noted earlier, prior studThirteen of the 20 infants had longer orientation
ies provide no evidence that younger infantdjmes for the passages in the nonfamiliarizec
whether French newborns (Nazzi et al., 1998) danguage (one infant had a null score). Across
English 2-month-olds (Christophe & Morton,all infants, the average orientation times were
1998), discriminate British English and Dutch8.50 s §D = 3.08 s) for the passages in the new
However, considerable evidence indicates thédnguage and 6.79 $§D = 3.29 s) for those in
infants learn much about fine-grained phonetithe familiarized language (see Fig. 4). A two-
and prosodic properties of words and syllableway ANOVA with the between-subjects factor
beginning at around 6 months of age (for @&f group and the within-subjects factor of status
review see Jusczyk, 1997). A developmentallyevealed a significant main effect of statb$]1,
earlier sensitivity to the rhythmic organization18) = 6.73, p = .018. Infants’ orientation
of more global units of native language input (atimes were longer to the new language than tc
the sentence level investigated here) would ndihe familiarized one. There was no effect of
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12 Same the native-language rhythmic class? Are infants
P2 Language | learning only about the particular rhythmic

1 m Nev propgr_ties of their native_languag_e, or are they
Language | gcquiring more general information about the

(British English and Dutch in the present exper-
iment and Spanish and Catalan in Bosch &
Sebastian-Galle 1997) is that one language
was the infants’ native language, or a dialectal
variant of it. This fact raises questions about the
‘ extent of infants’ abilities to discriminate lan-

British English Dutch guages from their native rhythmic class. Can

FIG. 4. Mean orientation times (and standard error bars fants discriminate any two Ianguages within

broken down by the language used in familiarization for théh€ native rhythmic class (rhythmic-class acqui-
passages in the new versus familiarized language in the t&ition hypothesis), or can they only discriminate

phase of Experiment 4. The languages tested are Britisheir native language from other languages
English and Dutch. within this class (native-language acquisition
hypothesis)? The next two experiments explore

2 class of languages with these rhythmic charac
g8 teristics that allows them to differentiate among
. them?

s 7 One characteristic common to both cases o
g 7 language discrimination within a rhythmic class
E

_ ) this issue.
group, F(1, 18) < 1, and no interaction be-
tween the two factorgr(1, 18) < 1. EXPERIMENT 5
. : As noted earlier, the rationale for using Brit-
Discussion

ish English in the earlier experiments was to

The present results reveal that Americaprovide a direct comparison of our within-
5-month-olds discriminated British English andhythmic-class results to those of Nazzi et al.
Dutch. Thus, English-learning 5-month-old41998). However, although it is stress-based
discriminate two languages from the sam@ritish English is not the dialect that American
(stress-based) rhythmic class. These results andants are learning. Consequently, one readin
consistent with those of Bosch and Sebastia of the results of Experiments 1 and 4 is that the
Galles (1997), who found that 4-month-oldsinfants treated British English as their native
also discriminated two languages from the samanguage and that they discriminated their na
rhythmic class (syllable-based Spanish antive language from a foreign language. Alterna-
Catalan). Note that in both cases, the two lartively, the infants may have distinguished be-
guages belonged to the native-language rhytbween American and British English and thus
mic class. discriminated what they perceived to be two

The present results contrast with those afonnative languages. To investigate this iSsue
Nazzi et al. (1998), who found that newbornsve tested whether American 5-month-olds dis-
discriminate and classify languages accordingriminate these two English dialects, using Brit-
to broad rhythmic classes. The difference ish and American versions of the same pas
behavior across these two age groups suggestges. Given that this distinction is more subtle
an evolution of infants’ speech-processing abilthan any other tested so far, evidence of a dis
ities between birth and 4 to 5 months of agegrimination would allay doubts that the failure
leading to more subtle language discriminato discriminate Italian and Spanish is simply
tions. What factors drive this change in infantsattributable to the greater similarity of these two
abilities to discriminate languages from withinlanguages than of the stress-based language
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British English and Dutch (as suggested by an 12
anonymous reviewer). Furthermore, a finding
that American 5-month-olds do discriminate ] . m New
British from American English would be an- Dialect
other indication of their developing sensitivity 2
to the particulars of native-language sound org

ganization.

Same
Dialect

Method

Participants. Twenty American 5-month-
olds (11 males and 9 females) from monoling
gual homes participated. The infants’ average
age was 156 days (range 145 to 165 days).
The data from six additional infants were not
included because of fussing or crying (5) and an
aborted session due to a bowel movement (1).  American English  British English

Stimuli. The eight British-English passages FIG. 5. Mean orientation times (and standard error bars)

from Experiment 1 plus eight comparabléroken down by the language used in familiarization for the
American-English passages were used here (S&@sages in the new versus familiarized language in the te:

Appendix). The eight American passages of fivehase of Experiment 5. The languages tested are Britis|
sentences each were recorded from four diffef"9lish and American English.
ent female speakers of a Northeastern American

English dialect. Once again, each speaker re-
corded two of the passages. The British an§Ct- There was no effect of group(1, 18) <

American passages contained identical ses» and no interaction between the two factors
tences and thus were matched in their number (1, 18) < 1.
syllables, which varied from 15 to 21.
Procedure, apparatus, and desighhe pro-
cedure and the apparatus were identical to thoseThe present results indicate that Americar
described in Experiment 4. Ten infants wer&-month-olds discriminated British- and Amer-
randomly assigned to each of two groups, agean-English dialects. Thus, not only can they
cording to the dialect (British or American) indiscriminate two different languages within

an Orientation T

Discussion

the familiarization phase. their native-language rhythmic class, but they
also can discriminate two different dialects of
Results their native language. These findings sugges

Mean orientation times to the two languagethat 5-month-olds are attentive to features of
in the test phase were calculated for each infargound organization that serve to distinguish lan.
Fifteen of the 20 infants had longer orientatiomguages within their native-language rhythmic
times for the passages in the nonfamiliarizedlass. Thus, it is very unlikely that the failure to
language. Across all infants, the average oriemliscriminate syllable-based Spanish and Italiar
tation times were 7.97 SP = 2.67 s) for the (Experiment 3) is due to the fact that these
passages in the new language and 7.0833«€ languages were intrinsically too similar. More
2.91 s) for the passages in the familiarized larikely, English-learning infants’ lack of experi-
guage (see Fig. 5). A two-way ANOVA with ence with syllable-based languages is the decic
the between-subjects factor of group and thiag factor in their inability to discriminate Span-
within-subjects factor of status revealed a sigsh and Italian. The present results further
nificant main effect of statu;(1, 18) = 5.62, suggest that infants in Experiment 4 may actu-
p = .029. Infants’ orientation times were ally have been discriminating between what
longer to the new than to the familiarized diathey perceived to be two nonnative language:
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from within their native-language rhythmic Method
class. At the very least, it appears that infants Participants. Twenty American 5-month-

are not limited to their own native dialect inolds (10 males and 10 females) from monolin-
discriminating two languages from within theirgua| homes participated. The infants’ average
native-language rhythmic class. AIthoughage was 160 days (range 151 to 179 days).

5-month-olds might have a detailed and specifighe (ata from three additional infants were not

representation of the native language to whicfycjyded because of fussing or crying (2) or
they have been exposed, their ability to discrimejiyre to look at the lights (1).

inate languages from within the same rhythmic  stimuli. The eight Dutch passages from Ex-
class goes beyond comparing utterances thgériment 4 plus eight comparable German pas
conform to their prior experience with ones thakages were used here (see Appendix). The eig|
differ from it. German passages of five sentences each we
How far can 5-month-olds go in discriminat-recorded from four different female speakers,
ing two nonnative languages in the native-laneach of whom recorded two passages. Thes
guage rhythmic class? Although they may pempassages were matched with the Dutch ones o
ceive a difference between British andheir number of syllables, which varied from 15
American dialects of English, Americantg 21,
5-month-olds may still find many similarities  Procedure, apparatus, and desighhe pro-
between them. Hence, discriminating Britisttedure and the apparatus were identical to thos
English from Dutch may still involve a contrastdescribed in Experiment 4. Ten infants were
between utterances that are very similar to whaandomly assigned to each of two groups, ac
they have experienced and ones that are consisbrding to the language (German or Dutch) in
erably more different. Would Americanthe familiarization phase.
5-month-olds fare as well in discriminating two
nonnative stress-based languages that are likédResults

ili ?2 . . .
to be equally unfamiliar to them? Mean orientation times to the two languages

in the test phase were calculated for each infan
EXPERIMENT 6 Ten of the 20 infants had longer orientation
Testing American 5-month-olds’ abilities totimes for the passages in the nonfamiliarizec
discriminate two unfamiliar languages from thdanguage. Across all infants, the average orien
stress-based rhythmic class should clarify thi@tion times were 5.82 sSP = 2.77 s) for the
nature of their language-discrimination abilitiesPassages in the new language and 5.593+
If experience with their own native language2-02 s) for the passages in the familiarized lan.
makes infants more sensitive to subtle differguage (see Fig. 6). A two-way ANOVA with
ences in the rhythmic organization of languagel§ie between-subjects factor of group and the
in that class, as the rhythmic-class acquisitioWithin-subjects factor of status revealed no sig-
hypothesis predicts, infants should discriminatgificant effect of status7(1, 18) < 1, indicat-
two unfamiliar languages. Alternatively, if ing that orientation times to the new language
5-month-olds’ sensitivity to the rhythmic orga-did not differ from the familiarized one. Neither
nization of languages is tied more closely tdVas the effect of grougr(1, 18) < 1, norwas
their knowledge of native-language rhythmiéhe interaction between the two factors signifi-
structure, as the native-language acquisition hgant,F(1, 18) < 1.
pothesis holds, they may have more difficulty in_. ,
discriminating languages that diverge too mucPlscussmn
from familiar patterns. To resolve this issue, we The present results indicate that Americar
tested American 5-month-olds’ ability to dis-5-month-olds did not discriminate German from
criminate two unfamiliar stress-based lanDutch utterances, even though both language
guages, German and Dutch. belong to the same stress-based rhythmic clas
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1 GENERAL DISCUSSION

Same
Language

)

Using a modified version of the Headturn
Preference Procedure (Jusczyk, 1998b; Kemle
Nelson et al., 1995), we studied English-learn-
ing 5-month-old Americans’ discrimination of
languages. When languages from different
rhythmic classes were presented (stressed-bas
British English vs mora-based Japanese and sy
lable-based Italian vs mora-based Japanese), i
fants readily discriminated them. Combined
with previous results for younger infants (Bahr-
ick & Pickens, 1988; Dehaene-Lambertz &
Houston, 1998; Hesketh et al., 1997; Mehler e
: al., 1988; Nazzi et al., 1998), these between
corman N class discrimination results indicate sensitivity
to different types of rhythm over the first 5

FIG. 6. Mean orientation times (and standard error barsy, o vh < f |ife. These results are in line with the
broken down by the language used in familiarization for the

passages in the new versus familiarized language in the téglyth_mi(? hypothesis. Na_‘me|y, young infants’
phase of Experiment 6. The languages tested are Dutch ag@nsitivity to the rhythmic properties of utter-

New
u Language

(s
NN
(&)

o

Mean Orientation Time

German. ances allows them to discriminate language:
belonging to different rhythmic classes (Nazzi
et al., 1998).

as English. These findings contrast with those of The results for comparisons of languages
Experiments 4 and 5, in which American infant§rom the same rhythmic class suggest that the
discriminated British English from Dutch andrelation between the native rhythmic class anc
British English from American English. Hence that of the languages to be discriminated is
English-learning 5-month-olds are not equallyritical. For languages from a nonnative rhyth-
adept at discriminating languages from withirmic class (syllable-based Spanish and Italian)
the native rhythmic class. Rather, their ability t;mo discrimination was found. For languages
discriminate stress-based languages appearsfriam the native language class, 5-month-olds
be tied to how similar these languages are tshowed some discrimination ability. They dis-
their own native-language dialect. When one ofriminated British English from Dutch and their
the languages to be discriminated was eitherative dialect (American English) from another
their own dialect or a related one, the infantslialect (British English), but failed to discrimi-

discriminated it from another stress-based lamate German from Dutch. Earlier reports have
guage. However, when both languages weiadicated that newborns and 2-month-olds dc
more distant from the native-language dialecot discriminate languages from a same rhyth
5-month-olds did not discriminate them. Thigmic class (Christophe & Morton, 1998; Nazzi et
pattern of results is incompatible with the rhyth-al., 1998). Thus, one implication of the present
mic-class acquisition hypothesis, which predicteesults is that the ability to discriminate among
that infants should discriminate both familiananguages within a rhythmic class has under:
and unfamiliar languages from their native-langone some development during the course o
guage rhythmic class. However, this pattern ahe first 5 months. Our findings about how lan-
results fits the predictions of the native-language-discrimination abilities develop in this
guage acquisition hypothesis, which holds thagieriod also have some interesting ramification:
infants learn the specific rhythmic properties ofor the three hypotheses proposed to explain th
their native language rather than general proglevelopment of infants’ abilities to discriminate
erties of the native rhythmic class as a wholelanguages.
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The maturation hypothesis states that the ad-In summary, the developmental pattern
vent of better processing abilities allows infantacross these various studies illustrates an ear!
to perform finer grained analyses of speech arelolution of infants’ processing abilities, result-
to discriminate languages that differ signifiing in selectively finer language-discrimination
cantly at the acoustic level. This hypothesiperformance between birth and 5 months of age
cannot account for the fact that 5-month-oldé& complete description of how language-dis-
discriminated the subtle distinction betweerrimination abilities develop involves a combi-
their native language (American English) andhation of two components. An innate sensitivity
another dialect of the same language (Britisto rhythmic types, independent of any knowl-
English), but did not discriminate two moreedge of the rhythmic properties of the native
distinctive pairs of languages (Italian vs Spanlanguage, explains abilities to discriminate lan-
ish and Dutch vs German). guages from different rhythmic classes from

The rhythmic-class acquisition hypothesidirth onward. However, infants’ growing
holds that the development of language-diknowledge of native-language rhythmic fea-
crimination abilities stems from the acquisitiontures seems to be the key to their ability to
of the rhythmic properties shared by the differdiscriminate languages from within the native-
ent languages in the native-language rhythmianguage rhythmic class. Thus, elements of botl
class. The fact that 5-month-olds discriminatéhe rhythmic hypothesis and the native-lan-
languages from within the same rhythmic clasguage acquisition hypothesis are required tc
only when they are from the native-languagaccount for how language-discrimination abili-
rhythmic class fits the predictions of this hy-ties evolve between birth and 4-5 months.
pothesis. However, the failure of English-learn- What information do infants use to make the
ing 5-month-olds to discriminate Dutch andfiner types of discriminations required to distin-
German utterances is problematic for this hyguish between languages from within the sam
pothesis. rhythmic class? Given the age of the infants

The native-language acquisition hypothesitested here, only two levels of linguistic infor-
seems to account best for the behavior ahation could possibly have been used: the pro
5-month-olds. This hypothesis states that irsodic level and the phonetic—phonotactic level
fants learn the specific rhythmic features of theifhese two alternative interpretations cannot be
native language rather than those of the rhytltompletely disentangled in the present study
mic class as a whole. Thus, utterances with theecause both phonetic—phonotactic and pro
same general rhythmic properties (e.g., stressedic information are included in the utterances
based rhythms for English learners) are evallAcoustic analyses that we carried out on the
ated against infants’ knowledge of the specifiprosodic characteristics on a matched set of 1
kinds of rhythmic patterns that they have fresentences from the British English and Ameri-
qguently experienced in their linguistic input.can English samples (4 sentences from each
Whenever one of the sets of utterances is similéine 4 talkers of each dialect) indicated that they
enough to the familiar patterns (as in the case @fere closely matched in their pitch contours.
British English for American infants), then in- However, in accordance with Bolinger’s (1989)
fants can discriminate it from a set of utterancesbservations, the British-English utterances ha
that is more distant from the familiar rhythmica greater proportion of higher sentence-initial
patterns. In effect, infants consider the latter sgtitches and a greater proportion of terminal
of utterances as outside those of their nativeses than the American-English utterances. Ir
language. When both sets of utterances are deddition, there was a suggestion that the British
similar enough to be treated as outside the n&nglish speakers tended to have greater vari
tive language (as in the case of Dutch vs Gembility in the production of syllable durations.
man or Spanish vs Italian for English-learners)Although only marginally significantt[15) =
infants appear to group them together as noi-79, p < .10], thetendency was for British
native language input. speakers to use longer durations for stresse
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syllables than American speakers and shorter Let us now consider the nature of the proces:
durations for unstressed syllables. that refines the discrimination of languages
Several other pieces of information also seerfiom within a rhythmic class. The present find-
to favor the prosodic alternative. First, the findings suggest that this process is rooted in in
ing in Experiment 5 that 5-month-olds discrim-fants’ experience with their native language.
inate the same passages (with identical phonBerhaps the adaptation of speech-perception ¢
tactics) in American English and Britishpacities to native-language sound organizatior
English rules out phonotactic cues as a possiblkat has been observed for phonetic perceptio
explanation. If infants used any segmental in(Best, Lafleur, & McRoberts, 1995; Kuhl, Wil-
formation, it could have been subtle differenceBams, Lacerda, Stevens, & Lindblom, 1992;
in the acoustic realization of the same phonemé&8erker & Tees, 1984) begins earlier for pro-
in the two dialects. This possibility seems unsodic features.
likely given that American 6-month-olds do not An increasing body of evidence indicates
discriminate between lists of American-Englistthat, very early on, American infants acquire the
words and lists of Dutch words on the basis oprosodic features of their native language, in-
phonetic and phonotactic differences (Jusczy®uding its rhythmic patterns. In English, the
et al., 1993b). The discrimination of such dif-predominant rhythmic pattern of words is the
ferences was only evident in 9-month-oldstrochaic stress pattern—a strong syllable fol-
Given these results and the fact that the phdewed by a weak syllable (Cutler & Carter,
nemes of American English differ more from1987). Evidence for a preference for trochaic
Dutch than from British English, it is unlikely words over iambic (weak-strong) words
that infants used phonemic differences to diemerges between 6 and 9 months of age i
criminate American English and British En-American infants (Jusczyk, Cutler, & Redanz,
glish. Rather, the fact that the prosodic infor1993a; Turk, Jusczyk, & Gerken, 1995). Sensi-
mation in the British-English and Dutchtivity to this aspect of English sound organiza-
passages in the present study is much richéon also influences how American infants
than that in the word lists used by Jusczyk et agroup syllables into word-like constituents
(1993b) favors a prosodic account of their dis¢Echols, Crowhurst, & Childers, 1997; Morgan,
crimination. In addition, support for a prosodic1994, 1996). Finally, English-learning 7.5-
account comes from Bosch and Sebastiamonth-olds can segment bisyllabic words with
Galles’ (1997) findings that 4-month-old infantstrochaic patterns, but not ones with iambic pat-
from Barcelona discriminated Spanish anderns, from fluent speech (Jusczyk, Houston, &
Catalan even when the utterances were low-paSewsome, 1999; Newsome & Jusczyk, 1995).
filtered—a transformation that preserves pro- The temporal proximity of the emergence of
sodic information while removing most of theprosodically based language discrimination
phonetic information. within the native language class and the acqui
Thus, there are grounds for believing thasition of the rhythmic pattern of the native lan-
infants rely on prosodic information to distin-guage should not pass unnoticed. Both phenorr
guish their native language from other lanena may reflect the same developmental trenc
guages and dialects from the same rhythmionfants begin with a language-general type of
class. If so, then the evolution of the discrimiprocessing of prosodic properties that serves t
nation performance is based on a developmentgistinguish among broad classes of language
trend that allows infants to do more fine-grainedefined in terms of rhythmic type. Eventually,
analyses of the prosodic properties of their nahis type of processing gives way to language:
tive language. Our acoustic analyses suggespecific processing that reflects fine-grainec
that rhythmic properties play a role in suchproperties of the native language—a hallmark
discriminations, although this does not precludef adults’ language processing (Cutler et al.,
contributions from other prosodic dimensiond986; Mehler et al., 1981; Otake et al., 1993).
such as pitch. Within this framework, the emergence of lan-
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guage discrimination within the native-lan-acquisition hypothesis offers the most straight-
guage rhythmic class indicates an increase forward account of their abilities to discriminate
attention to those fine-grained properties that,languages from within the native-language
few months later, result in the specification ofhythmic class.

the trochaic pattern for English.

One way to explore this proposal would be to APPENDIX

conduct a longitudinal study to determine ifExamples of the passages used for each language. Tt
there is a temporal correlation between theomplete list of passages can be obtained by mail from the

emergence of discrimination within the native_authors or found at the following Internet address: www.
y.jhu.edut-jusczyk.

N s
Ianguage class and the_ ach|S|t_|on of the trd- Dutch: De prinses had kramp in haar hand van het lintjes
chaic pattern. But other information could alsioorknippen. Als je nog eens hier komt zwemmen, neen
bear on this matter. Thus, if learners of someéan vooral een handdoek mee. Een gevoel van enorm

languages show delays in when they begin tgpluchting maakte zich van hem meester. Het nieuwe mode

discriminate their native lanauage from Other%ets werd afgedaan als een vergezocht modeverschijnse
guag ankzij de volle inzet van alle medewerkers is het project

in the same rhythmic class, one might alsQ., ,cces.
expect them to be slower in acquiring those gritish English and American English: The young boy
aspects of the native Ianguage that depend @pt up quite early in order to watch the sunrise. This
the perception of fine-grained rhythmic propersuperr_narket _had to clo_se due to economic prqblems. Th
ties. For instance. with respect to one aspect a?m_mmee _W|II m(_eet this afternoon for a special debat_e.
' . . aving a big car is not something | would recommend in
language that depends on a fine-grained rhytf;q city. Mothers usually leave the maternity unit two days
mic property, word segmentation, Dutch infantggter giving birth.
begin to use stress cues only at 9 months,German: Der Knabe stand fruh auf, um die Sonne auf-
whereas American infants begin to do so at 7.;@“&” 2u SEEI?”[-S DETDSUPEVma”fttImUBFedW?%e” f”;]a”_ft'e”e
. robleme schlieRen. Das Kommittee wird sich nachmittag:
months (KUIJpQI‘S, Coolen, .Houston’ & CUtler’fUr die Debatte treffen. Ein grof3es Auto ist nicht etwas, das
1998). If, relative to American infants, Dutchicy iy gieser Stadt empfiehle. Ntar verlassen gewohnlich
infants are also delayed in discriminating theitie Mutterschaftswarte zwei Tage nach der Geburt.
native language from others within the same ltalian: I genitori lasciano Marco senza risorse. Il bam-
class, this pattern would fit with the proposapino scese prestissimo per vedere I'alba. Non ha mai volutc
outlined above. rendersi conto dei suoi gran difetti. Credo che riuscirai nei

| lusi . . . blish tuoi piani senza farti problemi di sorta. Alla riunione sara
n conclusion, our Investigation establishes ?appresentata la delegazione tedesca.

developmental sharpening of infants’ process- japanese: Shussango sooki ni taiinsuru keekooga tsuy.

ing of prosodic information that allows for thematta. Tokurei wa kaino sanseinashini wa mitomerarenai

emergence of some within-class language digkai no kaikaku no taishoo wa gakkookyooiku no

crimination by English-learning 5_month_0|ds_n_a|yoodesu. Keekaku no Jltsugen_nlwa Shl!(ln ga kanari
. . . LT . .. hitsuyoodeshoo. Kodomo o kooritsukoo ni susumasert

This evolution in language-discrimination abil- 2 muzukashikunai.

ities seems to be driven by infants’ experience spanish: Los riias salen todos los dias a la misma hora.

with their native language. The role of linguisticLa tienda estabierta durante todo elaliLos bancos cierran

experience in this process is manifested in tweprticularmente temprano el viemes. Este palacio es ul

ways. First. discrimination of Ianguages fron{nonumento histaco de gran valor. En verano, las grandes
L T - cuidades europeas se llenan de turistas.

within the native-language rhythmic class does
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