Production benefits of childhood overhearing
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The current study assessed whether overhearing Spanish during childhood helps later Spanish
pronunciation in adulthood. Our preliminary report based on a subset of theAda¢a al., Psychol.

Sci. 13, 238—-243(2002] revealed that adults who overheard Spanish during childhood had better
Spanish pronunciation, but not better morphosyntax, than adult learners of Spanish who had no
childhood experience with Spanish. We now present data from the full sample with additional
morphosyntax and pronunciation assessments, as well as measures to help rule out possible
confounding prosodic factors such as speech rate, phrasing, and stress placement. Three groups of
undergraduates were compared: 15 Spanish—English bilin¢native Spanish speakerd5 late
learners of Spanish who overheard Spanish during childiebddhood overheareys 15 late
learners of Spanish who had no regular experience with Spanish until middle or high &gpimall

late L2 learners Results confirmed a pronunciation advantage for the childhood overhearers over
the typical late L2 learners on all measures: phonetic anal}&e3$ and degree of lenitionaccent

ratings (phoneme and story productipnbut no benefit in morphosyntax. Importantly, the
pronunciation advantage did not seem attributable to prosodic factors. These findings illustrate the
specificity of overhearers’ advantage to phonological production.2003 Acoustical Society of
America. [DOI: 10.1121/1.1577560

PACS numbers: 43.70.Ep, 43.70.Fq, 43.71.F\ ]

I. INTRODUCTION vowel categories by 6 months of age and display “language-

Phonology is difficult for late second-languagke?) specific phonetic” perception by 10-12 mont(lWerker and
learners to mastefOyama, 1976; Tahtet al, 1981; Flege Tees, 1984; Ktht al, 1992; Werker, 19,9)5 Irnpressw.ely,
and Fletcher, 1992; Fleget al, 1995, 1999 Late learners’ 8-month-old infants Iearr_1 word boundarles_ in a contmyo_us
difficulty in producing nativelike accents in their L2 may in speech stream after 2 min of EXposure, using only Stat,'St'C,aI
part be due to perceptual deficilege, 1995 In fact, per- cues—where t.he. only cue available for word boundaries is
ceptual training in identification of L2 sounds seems to helghat sounds within a word are more likely to co-occur than
late L2 learners pronounce the sounds of the target languag@unds across word boundari€zffranet al, 1996; Johnson
better(Bradlow et al, 1997, 1999. and Jusczyk, 2001 Furthermore, such learning seems to be

Childhood exposure to the target language seems to peficidental rather than conscious and explicit. Saffedral.
efit adult L2 perception and perhaps production as well. Casel997 asked adults and 6- and 7-year-old children to create
studies(Wode, 1981; Yamada, 1995uggest that children Pictures on a computefcover task while an artificial lan-
learning English during visits to the U.S. maintained guage played in the background. Even though participants
English-like production and perception after a two-year abWwere told they would not be tested on the acoustic material
sence. Tees and Werkér984 found that English-speaking presentedi.e., the artificial language both adults and chil-
adults who lived in a Hindi-speaking environment for the dren nonetheless demonstrated on a later test that they
first year or two of their lives perceived Hindi phonemic learned words of the artificial language after only 20 min of
contrasts reliably better than those who had no childhoodincidental” exposure to it. Saffranet al. concluded that
experience with Hindi. However, it remains unclear whatsuch “incidental” learning could be important in natural lan-
typeof language experiende.g., hearing, speakipgontrib-  guage acquisition.
uted to these perceptual and production benefits. Yet, to date few language acquisition studies have exam-

Infants learn much about the phonology of their ambientined “incidental” learningper seoutside the laboratory set-
language simply by hearing it. They form language-specificing. Our study tries to fill this gap by focusing on “inciden-
tal” language learning in anatural language settindi.e.,

@Author to whom correspondence should be addressed. Electronic maipverhearmg everyday conversatlazrm_ an interim report of
jun@humnet.ucla.edu the current study, we explored possible effects of overhear-
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ing Spanish during childhoo@u et al, 2002. In that re- (thereby producing more target phonemes without stress

port, we compared three groups of English-speaking colleg&imilarly, typical late learners’ less frequent lenition of Span-

students on their acquisition of Spanish phonology and morish b, d, g/ could have resulted from less fluent speech and

phosyntax. They included 10 Spanish-English bilingualshence more pauses before the target phonemes.

whose first language was Spanigtative speakejs 11 na- To reevaluate Atet al's (2002 interim findings, we re-

tive English-speakers who regularly overheard Spanish duiport here the originally planned study in its entirety with the

ing childhood but first learned Spanish in class around agéull sample, along with more in-depth phonetic analygies

14 (childhood overheareysand 12 native English-speakers gree of voicing in voiced stops, measurement of prosodic

who had minimal exposure to Spanish prior to learning it infactors, as well as VOT and stop closure of voiceless stops,

class around age ldypical late L2 learneps and lenition of voiced stopsadditional accent rating data
Compared to the typical late L2 learners, childhood(narrative production and additional assessment tasks in

overhearers’ pronunciation of Spanigh, k, b, d, g/ turned  morphosyntaxverb morphology and story tellingln sum,

out to be more nativelike, as assessed by phonetic measurée study presented here takes a more comprehensive look at

and accent ratings. Specifically, their VO@oice-onset- Wwhether there is a childhood overhearing advantage specific

time) for /p, t, k/ was reliably shorter for word initial posi- to phonology and not apparent in morphosyntax.

tion (e.g.,taco9, thus closer to the norm of Spanish VOT, a

short-lag VOT approximately 30-50 ms shorter than the”_ METHOD

long-lag VOT of English p, t, k/ (Lisker and Abramson,

1964). Overhearers also produced Spanish intervochjid/ A. Participants

g/, which are typically voiced and lenite(e., fricatives or Undergraduates enrolled in second year Spanish lan-
approximantsbut remain stops and are sometimes devoicedy age courses at UCLA were recruited to complete a detailed
in English, more often as lenited consonants compared to thgnguage background questionnaire and follow-up interview
typical late learners. Importantly, overhearers’ English pro-zpout their experience with Spanish from birth to the time of
nunciation was not compromised; their pronunciation of Enesting. All participants completed a consent form and were
glish /p/ and b/ was not reliably different from that of the paid for their participation. Out of the 238 participant re-
typical late L2 learners. sponses received, 15 were identifiedcAiidhood overhear-
Interestingly, the benefits of childhood overhearing didersand 100 were identified agpical late L2 learnersFrom
not extend to the area of morphosyntax. é&al. found that  the |atter group, 15 were randomly selected with the con-
childhood overhearers performed no better than typical lattraint that they matched ttehildhood overhearerby gen-
L2 learners in detecting morphosyntactic errors in a gramger and Spanish language instructor. Agreement between two
maticality judgment task or in their production of correct trained coders on group assignmenhildhood overhearer
number and gender agreement in noun phrases. These Wersus typical late L2 learner versus unclassifipblas ex-
terim findings suggest that simply hearing the language durcellent (91% agreement; Cohen’s Kapp.90). An addi-
ing childhood does not seem to benefit the mastery of mortional 15 UCLA undergraduate native Spanish speakers were
phosyntax, which like phonology is also challenging to laterecruited for thenative speakegroup? Three groups of 15
L2 learners(Snow and Hoefnagel-Hohle, 1978; Patkowski, speakergten women, five menmade up the final sample.
1980; Johnson and Newport, 1989; Johnsxral, 1996; Table | presents demographics and several language use
Flegeet al, 1999; Birdsong and Molis, 2001 measures for these three participant groups. Childhood over-
Although Auet al. (2002 found no benefits in morpho- hearers and typical late L2 learners were all born in the U.S.
syntax, a more comprehensive assessment may yet show and first learned Spanish in middle or high school. The over-
overhearing advantage in this area. Additionally, the benefihearers reported overhearing Spanish during childhood from
in phonology reported by Aat al.could be due to confound- a parent/relative regularly and being spoken to in Spanish
ing factors of prosody such as speech rate, placement @ihd speaking Spanish minimalljyimited to short phrases
stress, and phrasing. Voiceless stop consonants tend to hasied words in SpanishTheir amount of self-reported expe-
longer VOT in slow speech, stressed syllables, and phrasgéence overhearing Spanish during ages 0-6 differed reliably
initial position compared to those in fast speech, unstresseflom zero[t(14)=2.33, p<0.05] whereas their being ad-
syllables, and phrase medial position, respectivdly Jong, dressed to in Spanish and speaking Spanish during ages 0—6
1995; Fougeron and Keating, 199Bpanish intervocalid  did not [t's(14)<1.58, n.s|. Typical late L2 learners had
d, g/ often become stops after a paus&tockwell and Bo- minimal, if any, childhood exposure to Spanish. Native
wen, 1963, and slow speech typically contains more pausespeakers were Spanish—English bilinguals who learned En-
than fast speech. In Aet al’s study, participants were asked glish as their L2 before age 10, and most of them were born
to produce word initial and medigb/t, k, b, d, g/ in stressed in the U.S. Both native speakers and childhood overhearers
syllables of Spanish words embedded in the carrier phraseere of Mexican or Central American descent. Overhearers
Diga __ porfavor (meaning “Say __ please’). Over-  were mostly mixed-Latino, with Spanish-English bilingual
hears could have produced more nativelik®., shorter  parents and relatives, whereas native speakers were mostly
VOT for word initial /p, t, k/ if the typical late learners full-Latino, with monolingual Spanish-speaking parents and
happened to produce the carrier sentence more slowly thaelatives. Typical late L2 learners were of non-Latino de-
the overhearers, or if the overhearers misplaced stress on tkeent, with monolingual English-speaking parents and rela-
Spanish words more often than the typical late learnersives.
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TABLE I. Summary of speaker demographics and language use measures.

Childhood Typical late L2
Native speakers overhearers learners
First language Spanish English English
Age (years 22.3(0.7) 19.9°(0.6) 18.7(0.3
Hrs/wk heard Spanish
age 0-6 33.9(0.0 53 (2.3 0° (0)
age 6-12 303(2.0) 1.8(0.7) 0.13(0.09
Years taken Spanish classes
middle/high school 2%0.3 3.9 (0.3 4.40.3
college 0.9(0.49 1.02(0.2 0.6*(0.1)
No. visits to a Spanish-speaking country Q[I5 1.5 (0.5 0.1°(0.09
Reported % use of Spanigitss English
during high school years 4RB.H 9.2 (2.7 9.9 (2.9
during college years 30743.9 7.5 (1.5 8.0° (1.6
Reported degree dPhinney, 1992
identification with ethnic group 3°90.04 3.2(0.1) 3.2(0.2
participation in Latino practices 380.1) 2.9(0.1) 2.£(0.2
Slang task performandés correct 80.9'(2.6) 19.8 (2.4 2.7(0.9

Note. Table indicates group means with standard errors in parentheses. Means with different superscripts within
a row were reliably different from each other according to Tukey’s HSD fes0.05. Phinney Ethnic Identity
Measureg1992 were on a four-point scale with higher numbers indicating more identification and participa-
tion.

Childhood overhearers and typical late L2 learners’ selfeach word containing the target phoneme in a stressed syl-
reports were corroborated by reports from independent infortable (e.g., base “base,” cabeza“head;” see Table Il for a
mants who knew the participants’ prior experience withcomplete list. Participants were asked to say each of the 36
Spanish(e.g., parenis Reports on 40% of the research par- target words in the sentence framaifja (target word por
ticipants confirmed childhood overhearers’ regular passivéavor,” meaning “Say (target word please,” thus producing
exposure to Spanish and limited spoken Spar(single 36 target sentences.
words, short phras¢sand typical late L2 learners’ lack of To see if overhearing Spanish during childhood might
childhood exposure to Spanish. For further corroborationcompromise speakers’ English pronunciation, participants
participants’ knowledge of Mexican/Central American were asked to produce English voiceless consonanir
household childhood expressions was tested to assess thpapper, mcke} and voiced consonani/ (in beggar, lmnne}
childhood exposure to Spanish in the home. Participants read the sentence frame, “Take (garget word once again.”

20 English expression®.g.,cry baby, pacifier, dry crust in In order to lessen the potential prosodic confounds dis-
eyes—one at a time—on a computer screen and were askecussed earlier, participants were asked to stress the target
to translate them into informal Spanish as they heard them avord in each sentence and avoid pausing between words.
home, in the neighborhood, or in a schoolyélting produc- Participants were given two practice sentences before read-
tion). They also heard 40 Spanish slang terrfesg., ing the target sentences. Each sentence was presented three
chiqueadameaning “spoiled child;"las escondidasneaning times in random order, and displayed on the computer screen
“hide-and-seek’) via a headset and were asked to translatdor three seconds.

them into English(slang comprehensignParticipants’ re- Instructions and stimuli for all tasks were presented on a
sponses were audio-recorded and later independently traMacintosh Powerbook G3 or 3400c/200 using PsyScope
scribed and coded by two research assistants who were ngEohenet al, 1993, with auditory stimuli presented via a
tive Spanish speaker@verage agreement between codersheadset, and participants responding via a button box. Par-
=96%, disagreements were resolved by a third native Sparicipants were tested individually in a soundproof room, and
ish speaker As seen in Table I, the results corroboratedtheir utterances were recorded using a Sennheiser HMD 25-1
participants’ self-reports of childhood experience with Span-microphone headset and a Marantz PMD-222 or PMD-430
ish quite well, suggesting that the childhood overhearergrofessional recorder.

knew far less Spanish childhood slang than the native speak-

ers, but nonetheless knew reliably more than the typical late

L2 learners. 2. Measurement

B. Phoneme production assessment Speech recordings were digitized at 12.5 kHz, and pho-
netic measurements were made using KAY Elemetrics
speech analysis program&€SL and MultiSpeech All

As in Au et al. (2002, pronunciation of Spanish pho- measurers/codefsne primary, two secondaryvere blind to
nemesp, t, k, b, d, g/ was assessed. Twelve categories werghe speakers’ language backgrounds and analyzed roughly
created(3 places of articulatior 2 types of voicing<2 po- the same percentage of speakers from each of the three
sitions in word with three target words per category and groups(native speakers, childhood overhearers, typical late

1. Stimuli and procedure
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TABLE II. Spanish word list.

Target phoneme Word initial English gloss Word medial English gloss

b/ base base cabeza head
beca scholarship jamo soap
beso kiss sabor taste

/d/ datos data nadar swim
deja to leave pedido an order
dia day rodar roll

Igl gallo rooster hogar home
gato cat pago paid
goma glue pego hit

Ip/ pase to pass/pass zapeta diaper
pena embarrassed vapor vapor
peso weight tapo stopper

It/ tacos tacos matar to kill
teja shingling/weave metido it's in
tia aunt notar to notice

Ikl callo a blister tocar to touch
caso case/pay attention saco took out
coma command to eat/eat peco sinned

L2 learner$. To assess agreement, two speakers analyzed tplacement) Speech rate was assessed by the duration from
each secondary measurer/coder were randomly selected to the F2 onset of the vowel after the release burst of the first
analyzed by the primary measurer/cotler. word in the carrier sentende.g., i/ in “diga,” / ¢/ in “take

a. VOT and stop closuré~or fp, t, k/, VOT was mea- a”) to the F2 offset of the vowel before the target weéedy.,
sured from the stop release to the onset of the second fofa/ in “diga,” / o/ in “take a”). Mean differences between
mant(F2) of the following vowel. Stop closure duration was measurers on individual speakers for speech rate were on
measured from the offset of F2 of the vowel before the targehyerage 9.4 ms for Spanish and 2.6 ms for English.
phoneme to the releasg of the target phoneme. Mean differ- 15 measure phrasing differences, a coder listened to
ences between the primary and secondary medsufer  g4ch Spanish token and judged whether a phrase boundary
individual speakers were minimal for VqTangln_g from 2.6 434 been inserted before the target phoné&ubjective mea-
to 3.6 ms for Spanish; 2.3 to 2.7 ms for Englisind stop ;14 As a quantitative measure a ratio of stop closure dura-
closure durat|0r(rang|r)g from 3.9 to 13.9 ms for Spanish; tion to speech rate duration was calculated for each token
21t023 ms for Engllsh . categorized as a stofsee Sec.lB2b). Since stop conso-

b. ITemtlon Spamsh voiced con;onanﬂs, M, g WEre  hants in phrase initial position tend to have longer closure
cat.egorlzed as either stops or lenited consonants, d'su.ra'uration, most of the tokens judged to have a prosodic
gx;nteuddet:)yb:t?/v:s;utpr:eo(rzoisgor?ggflaﬁzat%%e%oﬁs\/t/)iig“\igl\/)\/lle;Boundary had_a rgtio_around 0.75, and those without around
Percent agreement on these categorical assessments 0. Using this criterion, all tokens were reevaluated so that

high, ranging from 91% to 100%Cohen’s Kappas between inal classification was based on rafiobjective measuje
0 70’ and 1.0 only tokens with a ratio of 0.75 or greater were classified as

c. Voicing To assess the production of voiced conso-Naving a phrase boundary before the target sound.
nants more comprehensively, we examined the degree of For stress misplacement, a coder listened to each Span-
voicing during the consonant by categorizing all target conish token and noted whether speakers placed stress on the
sonants as having one of three voicing types: voiceless, paticorrect syllablele.g., correct-PAse incorrect—paSH.
tial voicing, or full voicing. For stops, voicing type was de- ¢ Accent ratings
termined by voicing during the closure; for lenited ) )
consonants, by voicing during the duration of the consonant, ~AS in Au et al. (2002, we asked another group of native
Tokens were classified as “voiceless” if there was no voicingSPanish speakers to rate the participants’ pronunciation of
(i.e., no voice bar in spectrogranas “full voicing” if voic-  the target phonemesp./t, k, b, d, g/ in the target sentences
ing was present throughout the entire consonant duratiodPhoneme accent ratingsTo assess their accents in more
and as “partial voicing” if they displayed some voicing but hatural speech, we asked yet another group of native Spanish
not full voicing. Percent agreement on voicing among thespeakers to rate participants’ accents in narrative production
coders was high for Spanish, ranging from 82% to 9@6-  (narrative accent ratings
hen’s Kappas between 0.78 and Q.92d for English, 83% a. Phonemic accent rating$orty-eight native Spanish
to 92% (Cohen’s Kappas 0.71 to 0.80 speaker§ were recruited to rate participants’ pronunciation
d. Prosodic factors (Speech rate, phrasing, and stres®f the target phonemes in the 36 target sentefegs, “Diga
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pase por favor’). The second of the three tokens producedagreement in noun phrasésg.fla flores*el carro blanca,
by each speaker for each of the 36 target sentences was sesmber agreement in vertig.g.*Marta corren*mi mama
lected for rating. To avoid rater fatigue, 36 blocks were cretomar), tense-aspect marking in verbs.g.* Dentro de cua-
ated whereby each block consisted of the same target setvo anos*soy un abogadp negation (e.g.¥El conoce a
tence spoken by all speakers. Blocks were arranged intpadie, indirect object(e.g.*El ens€a a nosotro$, or person
three sets so that each set included 12 blocks of target seagreement(e.g.*nosotros comienzahA que hora llegue
tences containing the six target phonenigst, k, b, d, g/)  usted.
in word-initial and medial position. In this way, three tokens b. Noun-phrase production tasRarticipants were asked
of a category(e.g., tokengase, pena, pesof word-initial ~ to verbally complete five simple four-piece jigsaw puzzles
Ip/ category were dispersed among the three s¢ige  designed to elicit four combinations of number and gender
“stimuli and procedure,” Sec. IIB)L Each rater was asked markers[adapted from Planfil979]. Each puzzle appeared
to rate each speakers’ pronunciation of the target s¢emd, on the computer screen for 18 s with four puzzle pieces and
the p/ in pase® for one of the three sets. Prior to rating, a puzzle frame(showing numbered spaces for the pigces
raters listened to each speaker sdyjda tejapor favor,” to For example, pieces in one puzzle depicted two white pianos
familiarize themselves with the range of speakers’ pronun{los pianos blancasplural masculing two white cows(las
ciation abilities. A rating scale was presented on the comvacas blancasplural femining, a black piandel piano ne-
puter screen during the familiarization and accent rating trigro: singular masculing and a black cow(la vaca negra
als [1=very strong foreign accent, definitely non-native; 2 singular femining To complete the puzzle properly, partici-
=strong foreign accent; 3noticeable foreign accent; 4 pants had to specify the number and gender of the nouns
=slight foreign accent; 5no foreign accent, definitely na- used for naming the puzzle piecés.g., “Pon los pianos
tive; adopted from Bongaerét al. (1997)]. Sentences within  blancos en cuatro, pon la vaca negra en tres,...” meaning
blocks were randomized and the test was self-paced. IntefPut the white pianos in four, put the black cow in
rater reliability was assessed using all of the ratings to comthree,...”). Two native speakers of Spanish independently
pute, for each rater, an average rating for each speaker. Amanscribed the audiotaped responses and coded them for
intraclass correlation on these averages revealed excellentmber and gender agreement. A third native speaker re-
agreementaverage accent scores for individual participants:solved any discrepancies between the two transcribers/
intraclassR=0.98, p<0.0001). coders. Percent agreement between transcribers/coders was
b. Narrative accent ratingsTo assess participants’ ac- greater than 95%.
cents in more natural speech, we elicited narratives using a c¢. Verb-phrase production taskhe task was adapted
10-page abridged version of a wordless children’s picturdrom Curtiss and Yamadald 987 CYCLE test to elicit verb
book in Mercer Mayer’s “Frog, Where are you?” series—a morphology(tense, aspect, person, and numipoduction.
widely-used task for eliciting narratives from children and Participants heard 20 incomplete sentences, one at a time,
adults in different languagds.g., Bermaret al, 1994. Par- illustrated with pictures presented on a computer. They were
ticipants were given 2 min to scroll through the storybookasked to offer sensible completions. For instance, they might
pictures on a computer before coming up with a story. Theyhear “Ayer fui a la tienda, y yo..."(meaning “Yesterday |
then saw each page for 12 s, allowing time to say one or twavent to the store, and I..)"and see a picture of someone in
sentences in Spanish per page. Audio recordings were inde-store. Next they would see a picture of the person buying
pendently rated by two native Spanish spedkemsing the  milk. They were then give 6 s tocomplete the sentence. To
same scale adopted for phonemic accent ratings. The intrabe counted as an acceptable completion, appropriate mor-
lass correlation between the two raters was excellét ( phosyntactic markers had to be used for the verb, as con-

=0.91). strained by the lead-in clauge.q., first person and singular
form in the preterite tense in Spanish in the example just
D. Morphosyntax assessment given. The 20 items were designed to elicit a variety of

In addition to the grammaticality judgment task andtense/aspect, ”“mbef’ and person mark|.n?qs. Ag’reement be-
tween the two transcribers/coders on participants’ audiotaped

noun-phrase production task reported in étual,, the narra- lleft 00 tand di
tive production task just described and a verb-phrase produé?s"r’onseS was excelleftt i ag_reemem and discrepan-
cies were resolved by a third native speaker of Spanish.

tion task were included to yield a more comprehensive pic- . .
y P P d. Narrative production Each frog story produced for

ture of participants’ mastery of Spanish grammar. For all . ;
tasks reported in this section, stimuli are available upon re!he narrative accent rating tagsee Sec. Il Cbwas rated by

quest two native speakers of Spanish on a grammatical well-

a. Grammaticality judgment tasRarticipants listened to forme_d_ness spale, with =1def|_n|t¢!y nonnative gnd S
33 grammatical—ungrammatical sentence pairs spoken byzdeflmtely native. Interrater reliability was excellefimtra-
native Spanish speaker. They heard the sentences in rand $sR=0.90,p<0.0001).
_ord_er; they heard_each sentence _twice and pressed_ a button{o ResuLTS
indicate whether it was grammatical or ungrammatical. Both
decision and response time were recorded. To minimize f&~ Phonplogy
tigue, the 66 sentences were presented in two blocks inte- Spanish phonemes
mixed with other tasks. Ungrammatical sentences contained a. Prosodic factorsOne-way ANOVAs revealed no re-
an error in one of the following categories: number/gendetiable differences between the three speaker groups in any of
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TABLE Ill. Prosodic factors results. 100+
90
Native Childhood Typical late 80
Measure speakers overhearers L2 learners 70 T
= 60 11+ T '{" b
Speech ratéms) 2 50 | T
word initial 209(5) 203(7) 196 (7) g 1 % T od
word medial 195(6) 203(7) 198(8) 5 40— | [z Oe
Misplaced stres$%) 304+ 1
word initial 0.5(0.4) 1.5(0.5 2.2(1.1) 20—
word medial 5.62.0 7.2(1.9 10.4(2.5 10—
Phrase boundary Qi — L .
before target word%) native childhood typical late
word initial 16.2(5.9) 25.2(7.0 15.7 (5.0) speaker overhearer L2 learner
word medial 7.82.0 8.6(2.7 7.2(2.2

Note. Standard errors are given in parentheses.

the prosodic factors examind@dpeech rate, percentage of
misplaced stress, and percentage of prosodic boundary be-

fore the target wordF’s(2,42)<1.30, n.s.; see Table IlI ,
These findings suggest that any differences found among tH& '$(2,42)<2.18, n.s}.

three speaker groups in VOT, percent lenition, and voicing

FIG. 2. Mean percentage use of lenited consonants in each place of articu-
lation (i.e., b/, /d/, Ig/) for each speaker group.

One-way ANOVAs on speakers’ stop closure duration
for initial and medial p, t, k/ revealed no reliable effects

c. Voiced consonants: degree of lenitid®peakers’ ten-

cannot be attributed to these prosodic factors. Rather, thdency to producebl d, g/ as lenited consonants was com-
phonetic values seem to reflect the degree of mastery cﬁUtEd based on the total number of phonetlcally voiced to-

Spanish phoneme production.

kens for a particular phonemnte.g., b/, /d/, or fg/) and the

b. Voiceless consonantChildhood overhearers pro- number of tokens produced as lenited consonants. An

duced word initial p, t, k/ with shorter VOT (i.e., more

ANOVA was then performed on these lenition percentages

nativelike than did the typical late learners. An ANOVA with place of articulation and position in word as within-
with place of articulation(i.e., bilabial/alveolar/velarand
consonant position(i.e., word initial/medial as within-
subject factors and speaker group as a between-subject fac{dt(2,42)=24.03, p<0.001], position[F(1,42)=74.78, p
on VOT revealed a main effect of speaker grdufi2,42)
=6.28, p<0.01], place[F(2,84)=149.91, p<0.001, and
a reliable position by group interactidr-(2,42)=28.44, p

<0.01]. No other reliable main effect or interactions were

found.

subject factors, and speaker group as a between-subject fac-
tor. There were reliable main effects of speaker group

<0.00], and placd F(2,84)=3.76, p<0.05], and a reli-
able interaction between place and grouyp-(4,84)
=5.65, p<0.01].

Bonferroniposthoctests showed that all speaker groups
produced reliably more lenited consonants in word medial

Figure 1 shows the mean VOT for word initial and me- position M =52.9%, s.e=3.4%) than in word initial posi-
dial /p, t, k/ for each speaker group. The typical late L2 tion (M =26.4%, s.e=3.5%; p<0.001). As can be seen
learners produced reliably longer VOT in word initial posi- in Fig. 2, the place by group interaction was primarily due to
tion than did both the native speakers and overhedt®rs overhearers being less likely to produgéds a lenited con-
HSDs, p’s<0.01), but the three groups did not differ reli- sonant thant/ and #/ [t's(14)=2.65, p’s<0.05]. This

ably in VOT for word medial , t, k/, thereby yielding the

trend was not seen among the native speakers or the typical

reliable group by position interaction. The main effect of jate L2 learners. Additional follow-up ANOVASs revealed that
place of articulation was due to longer VOT as the targehative speakers outperformed overhearers in producing int-

groups(by Bonferroni,p’s<0.001).

late L2 learners[HSDs, p’s<0.05; F(2,42)=20.84, p
<0.007. For intervocalic d/, the native speakers and over-

40 hearers were comparable, and both outperformed the typical
35 T late L2 learners|HSDs, p’s<0.001; F(2,42)=21.91, p
30 “I_' <0.001. In contrast, overhearers were no different from the
g 25 —I-_ B i typical late L2 learners in producing intervocalic lenitgfs/
7] initial - .
£ 50 - | . and both did worse than the native speakdisy
e [ | Omedal  Hsps, p's<0.001; F(2,42)=18.98, p<0.001].
> d. Voiced consonants: degree of voiciipgree of voic-
Ll [ ing was assessed by the percentagebptl/ g/ tokens pro-
54 [ duced by each speaker in each of the three voicing categories
0 i i i (i.e., voiceless, partial voicing, and full voicipgwith the
native childhood typical late total number of#, d, g/ tokens as the denominator. One-way
speaker  overhearer  L2learner ANOVAs revealed reliable group differences for partial

[F(2,42)=7.85, p<0.01] and full voicing [F(2,42)

FIG. 1. Mean VOT duration of Spanish word initial and medjalt} k/ for )
=6.40, p<0.07] but not for voiceless. Tukeposthoctests

each speaker group.
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TABLE IV. Accent rating assessment results. TABLE V. Participants’ performance on Spanish morphosyntax assessment

tasks.
Rated Native Childhood Typical late
speech type speakers overhearers L2 learners Native Childhood Typical late
- Measure speakers overhearers L2 learners
Phonemic
Ip, t, K/ 4.4 (0.09 3.6’ (0.08 3.0° (0.09 Grammaticality judgment
/b, d, g/ 4.4 (0.10 3.4 (0.10 2.8 (0.10 percentage correct 92.8.97 63.6°(1.6) 62.5(2.6)
Narrative 5.0 (0.0 3.0°(0.23 2.4 (0.17 reaction time(ms) 1207 (124) 2662 (283) 1936 (307)
Noun-phrase production
Note. Accent ratings were made using a five-point scale, with higher ratings gender agreement 94.8.6) 66.3 (6.2) 727 (2.9
indicating more nativelike pronunciation. Standard errors are given in pa- number agreement 93.8.6) 82.5 (5.3 92.3 (1.7

rentheses. Within a row, means with different superscripts were re"abIWerb—phrase production
different from each other according to Tukey's HSD test with0.001 for

from ] Y ! tense/aspect 9411.6) 50.4 (5.1) 50.0 (5.1)
phonemic ratings, and with<<0.05 for narrative ratings. person 98.2(1.0 68.6 (4.4) 72.3 (5.1)
number 98.8(1.0 70.7 (4.9 80.% (4.9

revealed that native speakers produckdd, g/ with full ~ Narrative production  4.9%6.7) 2.8 (0.17 2.6 (0.14

voicing (M =81.7%, s.d= 15'2%) more often than typlcal Note. Narrative production ratings were on a 5-point scale, with high ratings

late L2 learners M=55.5%, s.0=21.0%; by HSD,p indicating better formulated sentences. For all other measures, the table

<0.01). Overhearers’ percent use of full voicingv ( indicates the mean percentage correct unless otherwise specified. Standard

=70.5%,s.0=23.4%) was in between these two groups ql-errors are given in parentheses. Within a row, means with different super-
T T . . . ' = scripts were reliably different from each other according to Tukey's HSD

though not reliably different from either. Native Speakerstest,p<0.01. Numbers with the same superscript were not reliably different

used partial voicing less often than typical late L2 learnerSrom each other.

(M=12.0%, s.d=3.0%; M=29.5%, s.d=3.7%, respec-

tively; by HSD, p<0.01). Again, overhearers were in be- 2 narrative accent ratings

tween these two groups but differed from neither reliably

(M=13.7%, s.d=3.6%). As shown in Table IV, similar results were found for the

frog story accent ratingsAn ANOVA on the ratings aver-
aged across raters for each speaker revealed reliable group
2. English phonemes differences|[F(2,41)=73.57, p<0.001. Native speakers
were rated as having a better whole-sentence accent than the
overhearers, who in turn were rated more favorably than the
%’/pical late L2 learnergby Tukey's HSDsp’'s<0.05).

English production data for word-initiagh/ and b/ were
collected from 14 native speakers, 12 childhood overhearer
and 14 typical late L2 learnefsOne-way ANOVAs revealed
no reliable differences among the three groups in speech rate,
closure duration, or VOT. All groups produced Engliphds - Morphosyntax
an aspirated stqp with mean VOT values ranging from 50 to, Grammaticality judgment
60 ms and Englistb/ at 10 ms. The three groups of speakers ] ) o
were also similar in their voicing of Englisb/, producingit ~ There were reliable group differences for grammaticality
as a voiceless stop approximately 25% of the time. judgment both in terms of accuracy and reaction time

[F(2,41)=77.41,p<0.001 and~(2,41)=8.01,p<0.01, re-
spectively; see Table M Native speakers outperformed both

B. Accent ratings childhood overhearers and typical late L2 learners in making
correct grammaticality judgment§Tukey's HSDs, p’s
1. Phonemic accent ratings <0.01). However, the latter two did not differ reliably from

Given the excellent interrater agreemefsee Sec. each other. The overhearers, but not the typical late L2 learn-

IlCa), a rating averaged across raters for each speaker w&sS: took longer than the natiye speakers in deciding whether
calculated for both voiced and voiceless consonants in word Sentence was grammaticalukey's HSD, p<0.01)
initial and medial position. ANOVAs on these average rat-Whereas the latter two did not differ reliably from each other.
ings with group as a between-subject factor and position as a

within-subject factor revealed a reliable effect of group for2. Noun-phrase production

both voiceles$F(2,41)=71.76, p<0.001 and voiced con- The native speakers outperformed both the overhearers

sonants [F(2,41)=72.32, p<0.00L. No other reliable ,nq the typical late L2 learners in marking gender agree-
main effect or interaction was found. Posthoc tests revealepnent but not in marking number agreemeif(2,35)

that native speakers received reliably better accent ratings 14 3g p<0.001 and F(2,35)=3.07, p=0.06, respec-

than overhearers, who in turn received reliably better ratingﬁvew. see Table V for Tukey’s HSD test resgltghe child-

than typical late L2 learnerfby HSDs, p's<0.001; see nooq4 overhearers and the typical late L2 learners did not
Table IV]. Pearson correlations between phonemic accenfifrer reliably from each other.

ratings and phonetic measurements, namely VOT and leni-

tion, were substantial when averaged across toK®IQT, ]

r=—0.53,p<0.001; lenitions =0.78,p<0.001) as wellas 3 Verb-phrase production

at the level of individual token§.e., second token; VOT, For verb morphology production, the native speakers
=—0.50,p<0.01; lenition,r=0.77,p<<0.001). outperformed the childhood overhearers and the typical late
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L2 learners, who again did not differ reliably from each othergers better perception, which can be translated into better
[F(2,37)=9.6,p<0.001; see Table V for Tukey's HSD test production even for late language learnéesg., Bradlow
resultg. et al, 1997, 1999
However, the logical inference of “if better perception,
) ) then better production” needs elaboration. Note that the
4. Narrative production overhearers in this study, like the typical late L2 learners,
Native speakers’ frog stories were rated as containingarely produced intervocalicg/ as a lenited consonant.
fewer morphosyntactic errors than the overhearers’ and thonetheless, they were nativelike for intervocalit, /and
typical late L2 learners’ stories. The latter two did not differ their intervocalic b/ fell between these two levels of perfor-
reliably from each othefF(2,41)=118.27,p<0.001; see mance. This pattern of results may be due to the frequency
Table V for Tukey’s HSD test results with which the overhearers were exposed to lenitedl/ g/.
Taken together, the results of this study reveal considerFor example, lenitedg/ (i.e.,[¥]) is not in the English sound
able benefits of childhood overhearing in phonology and nsystem either phonemically or allophonically, so lack of
measurable benefits in morphosyntax. practice may account for the overhearers’ difficulty in pro-
ducing lenited ¢/. By contrast, the overhearers were native-
like for lenited 4/ (i.e., [8]), which happens to be a high-
IV. DISCUSSION AND CONCLUSIONS frequency phoneme in Engligk.g., “th” in this, othey. For

Childhood overhearers of Spanish were found to havéenited b/ (i.e., [B]), which is not an English phoneme but is
more nativelike Spanish pronunciation than typical late L2c0S€ in articulation and similar in voicing to the Englist, /
learners according to phonetic analyges., VOT, lenition, the overhearers produced it better than the typical late learn-
phonemic accent ratings, and narrative accent ratings. Impofr'S but not yet nativelike.
tantly, the overhearers’ advantage in Spanish pronunciation 1he puzzle then is why typical late L2 learners had great
was not found to be attributable to prosodic factors such adifficulty producing lenited sounds even when one of them
speech rate, phrasing of the carrier sentence, and/or the 18ccurs in English(namely, [6]). It may have to do with
cation of stress on the target word. Native speakers, childSPanish and English orthography. Since the letters “b, d, g
hood overhearers, and typical late L2 learners were all con@re produced as stop consonants in English, the typical late
parable on these prosodic characteristics. That said, thee learners could be more vulnerable to being misled by the
findings do not necessarily mean that the three groups a&'thographic presentation of Spanishd, g/ than the child-
quired prosodic features of Spanish to the same degree. Stu@ood overhearers. Another possibility is that the typical late
ies on prosodic transfefe.g., Ueyama and Jun, 1998; Jun L2 learners had not yet acquired the allophones of Spanish
and Oh, 200Pshow that the degree of proficiency in an L2 is /d/ in intervocalic position. That is, even though they knew
reflected in the realization of L2 intonation patterns and prohow to produce the dental fricative, i.e., a leniteld, they
sodic grouping of words. No reliable group differences werewere not aware that the same sound was also an allophone of
uncovered in the present study perhaps because the sentent#sin Spanish. Note that typical late L2 learners also pro-
evaluated for prosodic factofse., the target sentengegere  duced Spanish voiced stops with less voicing than did native
short and simple. The groups might have shown prosodiépeakers. Childhood overhearers’ voicing was in between
differences if we had evaluated production in the story-these two groups although not reliably different from either.
telling task, which elicited longer and more natural sentence§ombined, these findings hint at the possibility that child-

with more complex syntactic structures. hood overhearing of Spanish may lead to better awareness of
Our study speaks to the relation between perception angpanish allophones.
production. Flege’s speech learning motidege, 1995 pos- Our findings are also relevant to the nature of input in

tulates that a speaker’s pronunciation ability should be onlyearly childhood bilinguals’ L2 phonology. As in Aet al.

as good as his or her perceptual abilities. When compared t@002, we found that overhearers’ pronunciation advantage
the typical late L2 learners, the childhood overhearers’ bettedid not come at the cost of producing Englighl And b/
accents may reflect more nativelike perceptual discriminawith a Spanish accent. Nor did the English of our native
tion of Spanish phonemes. Although our study did not tesSpanish speaker§i.e., Spanish—English bilingualsseem
this hypothesis directly, a similar study on Korean L2 acqui-compromised since they also produced Englishand b/
sition (Oh et al,, 2003 suggests that this may indeed be thewith values comparable to that of typical late L2 learners.
case. Ofet al. found that adults who regularly heard Korean These findings are consistent with prior findings where
during childhood performed better in their perception of Ko- Spanish—English bilinguals who learned English by age 5-6
rean stops than those who had no exposure to Korean unpiroduced Englisht/ (Flege, 1991 /p/ (Williams, 1980,
college. Childhood overhearing, then, may have helped imand b/ (Flege and Eefting, 1988ike English monolinguals.
prove speech perception. Such perceptual abilities can be phiowever, our results contrast with findings where Spanish—
to use when childhood overhearers try to learn the overhearinglish bilinguals produced English,/t, k/ with “compro-
language later in lifde.g., in high school and collegere-  mised” VOT values(Flege and Eefting, 1987and English
sulting in a better accent. If this account is on the right track/b/ with Spanish-like voicing lead~lege and Eefting, 1988

our findings of childhood overhearing benefits in speech pro-  One way to make sense of these conflicting results is to
duction can be added to the growing body of evidence for docus on the nature of English input. Flege and Eefting
perception-production link. That is, early overhearing trig- (1987 speculated that the early childhood bilinguals in their
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study had “compromised” VOT values because much ofship (Oh), NIMH traineeships in Developmental Cognitive
their English input was Spanish-accented; they were born iscience 5T32MH1092&nightly, Oh), and seed grants from
the U.S. but were attending a university in a Spanish-University of California Linguistic Minority Research Insti-
speaking country at the time of testing. In contrast, the bilintute, UCLA Institute of American Cultures, and UCLA Aca-
guals in Williams (1980 and Flege(1991) were more like demic SenatéAu).

the Spanish—English bilinguals in our study in that they were

living in the U.S. at the time of testing and usbkdthlan-  *Among the 45 speakers participating in the current study, 18 speékefs
guages in their daily lives. Thus, the natutesaring good the 15 native speakers, 6 of the 15 childhood overhearers, and 7 of the 15

: : - typical late L2 learnepscontributed data to At al’s (2002 interim re-
models of American Englishas well as the timing of L2 port, which also included 15 other speakers from a pilot stiidey., 5

input may play an important role in childhood bilinguals’ natives, 5 childhood overhearers, and 5 typical late L2 learners
eventual L2 pronunciation. 2To assess inter-measurer/coder agreement, the primary measurer/coder ana-

An important conclusion of the current study is that the lyzed the Spanish data on two speakers measured by each of the two sec-

. . . ondary measurers/coders, and the English data on two speakers measured
childhood overhearing advantage seems to be domain sDeo'y the only secondary measurer/coder. Thus, the reported ranges of agree-

cific: it is very robust in phonology but so far not detectable ment are based on the four values for Spanish and two values for English.
in morphosyntax—a domain, like phonology, that is easy for’Except where noted, all native Spanish-speaking raters were of Mexican or
children to acquire but difficult for adults to master. Even Central American descent. In addition, speech samples assessed by two

. . native Spanish speake(®exican verified self-reports of raters’ native
with our rather comprehensive assessment of morphosynta§<peaker status.

with additional tasks not included in Aet al's (2002 study  “Of the 48 raters, 36 were of Mexican or Central American descent, 5 were
(i.e., elicited verb-phrase production, story produc);i(mo from Spain, and 7 were of South American des_c_ent; 3 from Argentina and
childhood overhearing advantage in morphosyntax was del €ach from Columbia, Peru, Ecuador and Bolivia. _

. . Even though raters were instructed to focus on the target segment, their
tected. Perhaps it takes more than merely overhearing a lanzings could be influenced by the carrier sentence. However, since the
guage during childhood to gain an edge in morphosyntaXcarrier sentence was short and repeated for every target sentence, its effect
acquisition. Future research can help determine whethemay be minimal. Compared to narrative accent ratings based on more var-

other kinds of childhood language experience, such as spealﬁﬁ‘éI :Bgli'&”gf{hseeg%”ecte;r'lgﬂ‘;nﬁgg”em'c accent ratings are likely to reflect

ing a language for a 'feW years during childhood, results imsgince the narrative accent ratings involved a much smaller datéSet
measurable benefits in mastery of morphosyntax as well astory sessionscompared to the phonemic accent ratings, only two raters of
phonology for adultgre-)learning a childhood language. Mexican American descent, who readily achieved excellent interrater reli-

. . . P ability, were recruited for this task.
Our results can have important applied implications for7One native speaker, three overhearers, and one typical late L2 learner were

immigrant children in a predominantly monolingual nation not available for testing when English data were collected about two
such as the U.S. Most immigrant children in such linguistic months after the Spanish data collection.
environments tend to lose, or severely limit their use of, their The relatively low phonemic accent ratings for native speakers may reflect

. . . - the difficulty in rating just the target sounds embedded in the carrier sen-
he”tage |anguag€e'g" Fillmore, 1991; Au, in pre}ssOur tence. The raters may therefore have been more conservative, using a nar-

study can help immigrant parents and early childhood edu~ower range of the rating scale and staying closer to the mid-point. On the
cators make more informed decisions about what kind ofother hand, raters may have been more confident about their narrative ac-
childhood language environment and experience they wangent ratings based on the_long_er speech sanfples storiey and hence

. . e . showed more range in their ratings.
to foster for thelr children. Spem_ﬂcally,_thls study S"JggeStSQExamination of individual lenition percentages revealed that two typical
that overhearing a language during childhood can probablyate L2 learners failed to produce any lenited consonants.
translate into a measurable accent advantage when children

try to acquire the overheard language later in life.
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