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This study assessed the influence of subjective lexical familiarity and English-language experience
on Japanese adults’ accuracy in identifying singleton word-initial tokens of Englishd /I/. The
inexperienced Japanesk) subjects had lived in the U.S. for 2 years, whereas the experienced
JapanesdEJ subjects had lived there for 21 years, on average. The native Japanese subjects
correctly identified Englishi/ and /I/ tokens less often than did a group of native EngliS&)
subjects, but they did not differ from the NE subjects in identifying the control consonants /w/ and
/d/. The NE subjects, who were at ceiling, showed no effect of subjective lexical familiarity.
However, the EJ and 1J subjects correctly identifigdihd /I/ tokens more often in words that were
more familiar than their minimal pairs than in words that wiexesfamiliar than their minimal pairs.

The EJ subjects identified liquids more often than did the 1J subjects, but usually less often than the
NE subjects. However, the EJ subjects managed to identifgkens at rates comparable to the NE
subjects’ rates in words that were matched in subjective familiarity to their minimalgaderiment

1), and when identifyingi/ tokens that had been edited out of their original word or nonword
context(experiment 2 © 1996 Acoustical Society of America.

PACS numbers: 43.71.Hw, 43.71.An, 43.71.Es

INTRODUCTION The present study had two aims. One aim was to deter-

As is well known, Japanese speakers who learn Englisfine if the EJ subjects, who were more experienced in En-
in adulthood often err in perceiving Englisi And /I/. Their ~ 9lish than Japanese subjects examined previdusty,ld
difficulty is not due to auditory limitationésee, e.g., Dooling identify English word-initial English liquids at rates compa-
et al, 1999 but instead follows from the fact that Japaneserable to those observed for NE speakers. Subjects from the
does not possess liquid consonants like Englighand //  Flegeetal. (1995 study were tested in two identification
(Goto, 1971; Dickerson, 1974; Sheldon and Strange, 1982 experiments that made use of minimally paired English
Japanese speakers’ errors in identifying English liquids ar#vords beginning in singletorr/and /I/. The second aim of
apt to persist(see below. However, a recent production this study was to assess the effect of subjective lexical famil-
study by Flegeet al. (1995 showed that Japanese adults mayiarity on the identification of liquids by the experienced Japa-
eventually overcome errors in producing and /I/ in words  nese(EJ) subjects as well as the relatively inexperienced
like read andlead In that study, 12 inexperienced Japaneselapanese subjects in group IJ.

(1) speakers of English who had lived in the United States =~ Many previous studies have shown that native Japanese
for an average of 2 years produced English liquids that wersubjects who are relatively inexperienced in Engligtg.,
often misidentified and rated as foreign-accented by nativéhose in our group )Mfrequently misidentify word-initial En-
English-speaking listeners. However, tokens gfdnd /I/  glish liquids in a two-alternative forced-choice test. Previous
spoken by 12 relativelgxperiencedlapanes¢EJ)) subjects studies examining the identification of synthetic continua
who had resided in the U.S. for an average of 21 years werganging from #/ to /I (Miyawaki et al, 1975; MacKain
identified correctly. Moreover, liquids spoken by 10 of theseet al, 1981; Shimizu and Dantsuji, 1983; Strange and Ditt-
subjects received ratings that fell within the range of ratingsman, 1984° have shown that native Japanese subjects often
obtained for native EnglisNE) speakers. This finding, identify continuum end points less consistently than do NE
which held true both for words read from a list and sponta-sypjects. Other studies have examined the identification of
neously spoken words, challenged the widely accepted vieWord-initial singleton 1/ and /I/ tokens in words spoken by
that segmental errors in second languag®) speech pro- native English speakefSoto, 1971; Gillette, 1980; Mochi-
duction arise inevitably from an inability to learn to produce ,k; 1981: Dissoway-Huff, Port, and Pisoni, 1982; Sheldon

phonetic segments not found in the native language. and Strange, 1982; Shimizu and Dantsuiji, 1983; Logtaal.,
1991; Yamadeet al, 1992; Lively et al, 1993; Nakauchi,
dCorresponding author. 1993; Takagi, 1993; Livelet al, 1994. The relatively inex-
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perienced Japanese subjécexamined in these studies Japanese adults have reported to us that they are often
showed bidirectional errors, that is, misidentified &s /I/  uncertain as to whether English words they have heard began
and vice versa. Averaged over studies, the overall rate ofvith /1/ or /I/, even in instances where they have correctly
correct identifications was just 69%. identified a word-initial liquid. This led us to consider the
Two recent studies demonstrated that Japanese speak@ssibility that Englishd/ and /I/ tokens that are unambigu-
who are first exposed to native-produced English in adultous for NE speakers might kembiguousfor at least some
hood may have persistent difficulty in identifying English Japanese adults, and thus subject to lexical effects on identi-
word-initial singleton liquids. Yamad&l993 administered fication. This hypothesis is consistent with results reported
45 feedback training sessiofsach with 272 trialsto Japa- by Yoshida and his colleagugéobo and Yoshida, 1982;
nese monolinguals. The Japanese subjects made steadyshida and Hirasaka, 1983; Arai, 1988; Matsumoto, 1989;
progress in identifying English word-initial tokens af Aand  Yoshidaet al., 1988; Yoshida and Seya, 199@vho found
NI/, but had not reached an asymptote, nor equaled the neahat inexperienced Japanese subjects were more likely to
perfect performance of native English speakers, by the end ahisidentify liquids in a nonword that had a real-word mini-
training. mal pair(e.g., the /I inlun*, which is paired withrun) than
Lively et al. (1994 administered training to Japanese to misidentify liquids found in a real word that is paired with
monolinguals in 15 sessiorieach with 272 trialsover of a  another real worde.g., the /I/ inlock, which is paired with
three-week period. Correct identification rates for word-rock).
initial /1/ and /I/ tokens increased significantly as a result of  Lexically oriented speech perception research with NE
the training administered, from about 67% to 78% correctsubjects has usually focused on the word versus nonword
(estimated from their Fig. )1 The subjects, who lived in status of continuum end points. Lexical effects on phoneme
Japan, had little exposure to English following the training.identification may be influenced by variations in subjective
Despite this, effects of the training were still evident 3lexical familiarity, however. For example, Pitt and Samuel
months later, although the percent correct scores had droppé€tl993 speculated that the relatively small lexical identifica-
to rates that were slightly below the pretraining rates 6tion shift observed in a study usirduke-tukeand doot-toot
months after training. The authors suggested that the feeadtontinua may have been obtained becaoseis a relatively
back training increased the native Japanese subjects’ correftibscure” word.
identification rates by modifying their “selective attention We hypothesized that Japanese speakers’ accuracy in
weights.” They speculated that Japanese subjects’ subséentifying /i/ and /I/ might be influenced by theelative
guent drop in performance occurred because of a return afubjective familiarityof the two words making up English
attentional weights to their initial states. minimal pairs. In support of this, work by Yoshida and others
Alternatively (or additionally, Japanese adults may (cited abové revealed that inexperienced Japanese speakers
misidentify English liquids because they lack long-termtended to respond with the more familiar of the two members
memory representations for Englisii and/or /I/, or have of a minimal pair when they knew both members of the pair.
established representations for one or both liquids that diffe¥amadaet al. (1992 observed a significant positive correla-
from native English speakers’ representatidhtenley and tion between lexical familiarity ratings and the percentage of
Sheldon, 1986; Sekiyama and Tohkura, 1993or certain  correct identifications of Englishi/and /I/ tokens by Japa-
Japanese adults, English word-initial &nd /I/ tokens may nese subjects who identified English liquids poory80%
be assimilated by a single Japanese consonant catégesy  correc).” The results obtained for certain minimal pairs were
and Strange, 1992 For example, both Englishi//and /I/  quite striking. For example, the Japanese subjects identified
may be identified as exemplars of the Japanese /r/ categoy/ far more often irred thanrook (83% vs 29% corre¢t The
If so, one would expect lower percent correct identificationdifference might be accounted for by a difference in the sub-
scores for native Japanese than NE speakers even if, as djeetive familiarity for the subjects of the two words begin-
cussed below, exemplars of one English liquid category repring in /1i/. (As will be shown belowred was probably more
resented a better fit to Japanese /r/ for Japanese/English iamiliar to them than wasook.) Alternatively, the difference
linguals than do exemplars of the other English liquidmight have arisen becaused was more familiar than its
category(see Takagi, 1993 minimal pair led, whereasrook was less familiar than its
Japanese subjects’ misidentifications of English liquidsminimal pairlook.
might also be attributed in part to lexical factors. Among In summary, one aim of this study was to determine if
mature native speakers of English, lexical factors seem texperienced Japanegie)) speakers of English could identify
influence the overt identification of consonants only in lim-word-initial singleton tokens of Englishi//and /I/ at rates
ited circumstances. For example, Ganoii®80 had NE comparable to those observed for NE speakers. Another aim
subjects identify members of a synthetic voice onset timavas to assess the effect of subjective lexical familiarity on
continua. In each continuum, one end point was a werd., experienced and inexperienced Japanese subjects’ identifica-
task and the other was a nonwo(d.g.,dask. The identifi-  tion of English liquids. Among the English minimal pairs
cation of unambiguous end-point stimuli was not influencedused as stimuli in experiment 1 were pairs consisting of a
by lexical status, but phoneme boundaries were observed tword and a nonworde.g.,line versusrine*). Other minimal
shift as a function of the lexical status of the end points. Thigairs consisted of two words likely to be of similar subjec-
is because ambiguous stimuli near the middle of the continudve familiarity to the native Japanese subjetésg., read
were more likely to be heard as words than nonwdrds. versuslead), pairs in which thes/ member was apt to be the
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TABLE I. Characteristics of the 12 subjects in each of three groups. Standard deviations are in parentheses.

Native English EJ subjects 1J subjects
Mean Range Mean Range Mean Range
Chronol. agé 36(7) 29-47 442) 40-47 3%5) 29-44
Age of arrivaf 23(5) 18-32 345) 28-42
Residence in U.8. 21(5) 12-29 1) 1-4
Use of English 6.0(1) 4-7 2.41) 1-4

aMean, in years.
bEstimated use of English at home, at work, and in social settings on a scale that ranged from {(dgver”
“frequently” (7).

more familiar membe(e.g.,roomversusloom), and pairs in  both auditorily and orthographicallisee below, use of the
which the /I member was likely to be more familieg.g., term “nonword” seemed appropriate in such instances as
look versusrook). We began by having subjects attempt towell. Also included in the stimulus set were seven words
define, and then to rate for subjective familiarity, all of the each beginning in /w/ and /disee the Appendix These
English words and nonwords used as stimuli. As expectedyords served as controls. We expected the Japanese subjects
the Japanese subjects’ correct identification scores were ime correctly identify English /w/ and /d/ at high rates because
fluenced in experiment 1 by subjective lexical familiarity. In Japanese has /w/ and /d/ phonemes.

experiment 2, we presented a new set of words and non- The 60 stimulus items were recordédllarantz model
words to subjects, as well as isolated liquids that had beeRMD420 in isolation in a sound booth. Each was produced
edited out of those words and nonwords. The question ofvith a falling FO contour. The stimuli were later low-pass
interest here was whether lexical familiarity effects on pho-filtered (9 kHz), digitized at a 20-kHz sampling rate, and
neme identification would disappear for the liquids presentedhormalized for peak intensity. As described below, they were
in isolation and, if so, whether the EJ subjects would identifyrecorded in random order on audio tapes for later off-line
English liquids at rates comparable to those observed for thpresentation. Prior to participating in experiment 1, the sub-

native English subjects. jects participated in a lexical definition/familiarity rating
task, which will be described below. All subjects were tested
I. GENERAL METHOD individually in a quiet room on the campus of the University

Three groups of subjects, each with four males and eigh‘?f (?ahforma—lrvme by a single expenmenteéNT). The
females, participated. One group consisted of monolingual?l“'bJeCtS responded to all three tasks using a specially pre-
native speakers of American English. Two other groups Conpared answer sheet.
sisted of native Japanese speakers who had begun to stUﬁIy
English in junior high school, but were not massively ex- "
posed to native-produced English until arriving in the United  The 46 words and nonwords witly &and /I/ appeared in
States(U.S) as young adults. The 12 experienced Japanespseudorandom order on a written form. The 36 subjects were
(EJ subjects had lived in the U.S. for an average of 21 yearsasked to define, if possible, each of the items beginningf/in /
whereas the 12 inexperiencéd) subjects had lived there for and /I/, then to rate the words they knew for subjective fa-
just 2 years, on average. As summarized in Table |, the Endiliarity. Three possible definitions were given below each
subjects were somewhat older than the |IJ subjects, had aral word on the list. One was the correct definiti@ng.,
rived in the U.S. at an earlier age, and reported using Engliststreet or avenue” foroad), one was an incorrect definition
more often on a daily basis. Four EJ subjects, but no IJe.g., “a duck”), and one defined a minimal pair of the target
subjects, were married to a native speaker of English. Thresord (e.g., “something to be carried; a burden,” a definition
EJ and two |1J subjects had taken an intensive English coursef the word load). Three definitions were also offered for
in the U.S. each nonword: The definition of itgeal) minimal pair plus

The 60 items listed in the Appendix, which were all two other incorrect definitions. Subjects were informed that
spoken by a male native speaker of American Englishsome items were not real words. The two other response
served as perceptual stimuli for experiment(The same alternatives offered for each word and nonword were “not
talker also recorded the words and nonwords used as stimuure of meaning” and “never heard or read.”
in experiment 2. The stimulus set included 19 minimal pairs As mentioned earlier, the items to be defined were pre-
beginning in 4/ and /I/, and four ¥/-/I/ pairs made up of one sented both auditorily and orthographically. The subjects
word and one nonwordline-rine*, luck-ruck, wreck-leck, were given a written form that listed all of the stimulus items
run-lun®). Two of the items referred to here as “nonwords,” with /1/ and /I/. The stimuli were presented via headphones,
ruck® and lecK, are actually very rare English words. How- one at a time, in the same order in which they appeared on
ever, inasmuch as neither the native nor the nonnative sulthe written form. After each item was presented auditorily,
jects were likely to know these items, use of the term “non-the experimenter paused the tape recorder. This provided
word” was deemed appropriate. Also, an item suchrise  time for the subjects to respond. The subjects checked one of
would be considered a word if spelled differentiye., as the five written response alternatives described above. If they
“Rhine” ), However, given that the stimuli were presentedthought they knew the meaning of the item they had just

LEXICAL TASK
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heard(i.e., selected one of the three definitipnthey then to assess the effect of subjective lexical familiarisee
rated the item’s subjective familiarity using a scale thatabove on the percent correct scores. Another was to assess
ranged from “never heard or said’l) to “very often heard the difference between the NE subjects and the two groups of
and said”(7). The experimenter then released the pause butJapanese subjects.

ton of the tape recorder, which initiated the next trial.

The EJ and 1J subjects seldom chose an incorrect defia. Method
nition for the English word$4.5% and 3.2% of instances,
respectively. These are low rates when one considers tha
one of the two incorrect definitions offered for each word
was the definition of its minimal paie.g., “a part of a house
or dwelling” for the wordloom). The EJ subjects correctly
defined more of the 21 English words beginning in /I/ than
did the 1J subject$93% vs 82%, and more of the 21 words
beginning in 4/ (90% vs 69%. Both groups correctly defined
more words beginning in /I/ than// If non-natives are bi-
ased to choose a known word rather than an unknown mini- ) i
mally paired word when uncertain in regard to segmentap' Results and discussion
phonetic identity, one would expect more correct identifica-  Figure 1 shows the percent correct identification scores
tions of /I/ than /. However, as will be shown below, both obtained for the four English consonants. The subjects in all
Japanese groups correctly identified tokens more often three groups, including the Japanese subjects, correctly iden-
than /I/ tokens. tified the /w/ and /d/ tokens at high rat€s97%). This was

The NE and native Japanese subjects responded somexpected because Japanese has /w/ and /d/ phonemes
what differently to the four nonwordgine*, ruck®, leck’,  (Sekiyama and Tohkura, 1993The NE subjects identified
lun*), which did not have a “correct” definition. The native both English liquids in 100% of instances. However, lower
Japanese subjects in groups EJ and 1J gave more incorrgeércent correct scores were obtained for the EJ and 1J sub-
definitions for these items than did the NE subjeé@8% vs  jects for 4/ (92% and 76% correct, respectivelgand /I/

2%). Yoshida and Hirasak#1983 suggested that native (77%, 63%. The results for the 1J subjects agree closely with
Japanese speakers may misidentify English nonwords ahose obtained previously for subjects with roughly compa-
words based on orthographic rather than semantic or phoneable English-language experiensee the IntroductionOn
logical similarity to known words. The NE and native Japa-the other hand, the percent correct scores obtained from the
nese subjects said they were “unsure” of the definition of theEJ subjects, at least those far,/were higher than those
nonwords in about the same percentage of instak2@%  previously reported, apparently because the EJ subjects had
versus 25% However, the NE subjects correctly indicated far more experience in English than most if not all Japanese
that they had “never heard” the nonwords more often thansubjects examined previously.

did the Japanese subjed¢i&l% vs 40%. In sum, it appears The native Japanese subjects confuséarid /I/. That

that the NE subject had greater lexical knowledge of thds, they misidentified /I/ tokens as// and 4/ tokens as /I/.
English words used as stimuli, including greater certaintyHowever, they seldom misidentified/ /as /w/ (3.2% of in-

that the nonwords were not part of the English lexicon. stancesor /Il as /w/(1.4%. This may mean that English//

The subjective familiarity ratings obtained for the sub-and /I/, at least word-initial tokens spoken by certain talkers,
jects in groups EJ and IJ were correlated with the NE subare not identified by Japanese/English bilinguals as realiza-
jects’ ratings[ Spearmarr =0.90 and 0.92, respectivdland
with one anothefr =0.94]. To assess between-group differ-
ences in subjective lexical familiarity, we computed the
mean familiarity of words beginning ini//and /I/ for each
subject The means were submitted to a mixed-design group

¢ The 60 words and nonwords described earlier were ran-
domly presented at a comfortable level two times each via
headphones. The subjects were told to focus their attention
on the initial consonant in each word, and to circle one of
four choices on an answer shdét”, “I”, “w”, or “d” )
depending on what they heard. The intertrial interval was 3.2
s. The subjects were reminded that some items were not real
words, and were told to guess if unsure.

(NE, EJ, IJXconsonant(/1/, /Il) ANOVA, which yielded a 100
significant main effect of grouf=(2,66=7.0,p<0.01]. The 20
consonant effecfF(1,66=0.72] and the two-way interac- 2 go
tion [F(2,66=0.06] were nonsignificant(p>0.10. A g 70
Tukey's HSD test revealed that the ratings obtained for the 8 60
NE and EJ subjectéM =5.0 for both groupsdid not differ R

significantly, but that the English words were significantly
more familiar for the subjects in both of these groups than 40
for the 1J subjectsM =3.8) (p<<0.05.

lll. EXPERIMENT 1

; ; ; ; ; : FIG. 1. Mean percent correct identification of /W, //w/, and /d/ tokens by
This experiment examined the rate at which SUbleCtS .”fhe native EnglisNE), experienced Japanedg)), and inexperienced Japa-

the three groups C_OW.eCtI}/ identified the initial Consonant IMhese(1J) subjects. The error bars in this and following figures brack#t0
English words beginning i, /I/, /w/, and /d/. One aim was SE.
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tions of Japanese /w/, as suggested by Best and Strange

(1992. This conclusion agrees with the results obtained by 100 | ]
Takagi (1993, who found that Englishi/ and /I/ are not 90 | (a) |—— Positive Set
similar perceptually to Japanese /w/ for native Japanese sub- 2 ggl | :eutre_ﬂ Set
jects living in the U.S g ol | 55 Negative Set
As mentioned earlier, the NE subjects never misidenti- 5§
fied /i/ or /I, and so their data could not be included in g 6o |
ANOVAs. The percentage of times that each Japanese sub- ° 50 1
ject identified 4/ and /Il was calculated based on 46 judg- 40 - 1
ments of both liquidg23 words or nonwords?2 replicate
judgments. After arcsine transformatio¢Kirk, 1968), the EJ 100 ]
and 1J subjects’ scores were submitted to a mixed-design 90 (b) -
groupxconsonant ANOVA. The percent correct scores were © gg| i
significantly higher for the EJ than |1J subjedi§(1,22 3 70 |
=14.8, p<0.01], and significantly higher fori/ than /I/ 5
[F(1,22=27.1,p<0.01]. The lack of a significant two-way : €0 ¢ |
interaction[F (1,22 =0.60,p>0.10] indicated that the differ- < 80f ]
ing rates for the two liquids were similar for both Japanese 40 ]
groups.
The results presented thus far suggest that the EJ sub- IJ

jects identified English liquids more accurately than did the

; ; : G. 2. Mean percent correct identification of English /I/ tokéaysand 4/
IJ subjects, but were less accurate in doing so than the NEkenS (b) by experienced Japaneg) and inexperienced Japaneéd)

spe_akers, esp_ecially_for _/I/- The question pursued in the I'Ssubjects in sets of words and nonwords that were more familiar than their
mainder of this section is whether the EJ and 1J subjectshinimal pairs(“positive set”), equally familiar(“neutral set”), or less fa-

errors were evenly distributed across all of the minimal pairgniliar (‘negative set).

examined. More specifically, we were interested in testing - ) o
the hypothesis that the native Japanese subjects’ error ratdsSet were more fam|I|“ar than trle paired words beginning in
were influenced by subjective lexical familiarity. /il (which defined the “negative”J/ sey. _

We calculated the average familiarity ratings given by Three pred|ct|ons were derllved from the hypothesis th_at
the 24 native Japanese subjects to each of the 46 words af@nnatives’ judgments of ambiguous L2 consonants are in-
nonwords. The 23 minimal pair&ee the Appendixwere fluenced by the relative familiarity of the two words making
then rank ordered according to the difference in ratings actP Minimal pairs. These predictions were based on the as-
corded the #/ and /Il members of the pairs. Based on theses'“'m_pt'on that even _clearly produced Engllsh_ liquids may be
rankings, three sets of words beginning ihwere defined. amblgupus to certain n_at|ve Japanese SUbJ.eCtS who, under
These sets were defined on the basis of the familiarity of théhese circumstances, will tend to respond with the more fa-

/11 words within the setvis-avis minimally paired words miliar of the two words in a minimal _palfat least in the
L : P : : unspeeded two-alternative forced choice used in the present
beginning in /I/. ltems in the “positive” sefrim, road, ride,

. study). Prediction No. 1 was that the percent correct identi-

root, red, wreck room, run) had a mean rating of 5.7. They . ; ; o
were all more familiar than minimally paired items begin- fication scores would be higher for words in the positive than

ing in /V/ (viz.. limb, load, lied, loot, | dylp ] | *)g neutral sets, which in turn would receive higher scores than
m;‘]g r|]n V.IZ"d'm » 108G '? ’ ch)’zi ,Itec ’.O(:;n’ ‘l‘m t P words in the negative sets. The second prediction was based
which received a mean _ra;mg ot 2.4 emim € neufra on the assumption that English liquids would be more am-
set(rot, rate, rack, ray, right, rock read M=5.1) were of i 05 for the 13 than EJ subjects because the EJ subjects
roughly equal familiarity as their /I/ minimal paif$ot, late, had spoken English far longer in the U.S. than had the 1J
lack, lay, light, lock lead M =5.5). Finally, words in the

; - -~ ) : subjects(21 vs 2 yearp Prediction No. 2 was that the effect
negative” set(ruck”, rook, rine®, rake, reek reef rip, row; ¢ re|ative lexical familiarity would be greater for the 13 than

M=1.9) received lower average subjective ratings than didgj sypjects. Finally, the Japanese subjects identified /I/s less
their minimal pairs(luck, look, line, lake, leak leaf, lip, Iow;  often than /s, which suggested that the English /I/ tokens
M=6.0. may have been more ambiguous for them than thekens.
Mean percent correct identification scores were calcuThjs led to the prediction that the effect of relative lexical
lated for the three sets af/ivords and nonwords. Similarly, familiarity would be greater for /I/ thani/l The three predic-
percent correct scores were calculated for the three sets @bns were tested by submitting the six mean percent correct
items beginning in /I/. These sets consisted of the minimakcores obtained for each subject to a gro(J, 1)
pairs of the three sets of/finitial items described earlier. xconsonant(/l/, /1/)xrelative familiarity (positive versus
The three /I sets will be referred to as the “negative,” “neu- neutral versus negative spi&NOVA, with repeated mea-
tral,” and “positive” sets, respectively. It is important to note sures on the last two factors.
that items making up the “negative” /I set were less familiar Figure 2 shows the percent correct scores for(ttp
than minimally paired words beginning in' {which defined pane) and &/ (bottom panel Averaged over the two liquids
the “positive” /1/ sey. And, items making up the “positive” and two groups, percent correct identification scores in the
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positive, neutral, and negative sets were 88%, 78%, and

65%, respectively. These differences resulted in a significant T ]

main effect of relative familiarityfF(1,22=14.8, p<0.01]. g I . wom 1 J-/1 o

A Tukey'’s test revealed that scores were significantly higher 4l - o 1EJ-/1/ o

for words in the positive than neutral sets, and significantly 3+ s -

higher in the neutral than negative sés<0.05). 2¢ 1 -/ ©
The difference between the positive and negative sets 1r 1EJ-NN (]

was twice as large for the 1J subje¢85% vs 55% as for the

EJ subjectq91% vs 76%. The prediction that the relative
familiarity effects would be significantly greater for the 1J
than EJ subjects was supported by a significant group
Xrelative familiarity interaction[F(2,44=3.37, p<0.05].
Tests of simple main effects revealed that percent correct 7
scores were higher for the EJ than 1J subjects in the negative

(76% vs 55% and neutral set688% vs 68%;p<0.05 but

not in the positive set91% vs 85%;p>0.10.

Given that our _SPb!eCts participated in an unspeedeS’ilG. 3. Relation between the subjective familiarity of words and nonwords
task, the lexical familiarity effects seen here may represenfng the relative familiarity the same words and nonworisavis their
postperceptual lexical biasésee Pitt and Samuel, 1993, for minimal pairs(see text
review). We speculate that the EJ subjects had a more ad-

equate(although not necessarily nativelikeepresentation mjjiar were the English words and nonwords for the two
for English liquids in long-term memory than did the 1J sub- groups of Japanese subjects, the more familiar were these
jects. If so, this may have permitted them to resist postpefgords (nonwords in relation to their minimal pairs. This
ceptual biasing effects to a greater extent than the 1J subjectge|ation can be seen in Fig. 3. Plotted on thexis are the
Finally, the difference between the positive and negativenean familiarity ratings obtained from the EJ and EJ sub-
sets was greater for /iB5% vs 53% than &/ (91% vs 78% jects for the 23 words and nonwords beginningiirahd the
correc). The prediction that the lexical familiarity effect 23 words and nonwords beginning in /I/. The mean ratings
would be greater for /I/ thani/ was supported by a signifi- optained for these 92 items ranged from a low oftbe
cant consonantrelative familiarity interaction[F(2,44  rating assigned to items that were not knowma high of 7.
=3.34,p<0.09]. Tests of simple main effects revealed thatThe relative familiarity derived for each item, which is plot-
the scores fory/ were significantly higher than those for /Il ted on they axis, ranged from a low of-7 to a high of+7.
in all three set{p<0.09. The simple effect of relative fa- For example, if an item received a rating oftfecause it was
miliarity was significant for both /I/ andi/ [F(2,46=20.7  not known and its minimal pair received the highest pos-
and 6.85, respectivelyp<0.05]. However, Tukey’s tests re- sible rating of 7, then the itemi®lative familiaritywas —7;
vealed that, for /I/, scores were higher in the positive tharand, if a word received a familiarity rating of 7 and its mini-
neutral sets, and higher for the neutral than negative sets. Fefal pair received a rating of 0, then the word’s relative fa-
/1/, on the other hand, the difference between the positive anghiliarity was 7.
neutral sets was significafp<0.05 but not the difference The correlation between the familiarity ratings obtained
between the neutral and negative sets. We interpret thegeom the native Japanese subjects and the relative familiarity
findings as supporting the hypothesis that the Japanese sulatings derived for the 92 items was fairly strofpearman
jects were influenced by the relative subjective familiarity ofr =0.75,df=90, p<<0.01]. Thus the lexical effects obtained
the two words making up Englist///I/ minimal pairs when here might have been due to variations in the familiarity of
attempting to identify ambiguous English liquids in a forced-each word taken individuallysee Yamadat al, 1992. In
choice test. fact, the correlation between the mean familiarity ratings ob-
The differing magnitude of lexical familiarity effects for tained for the 92 itemg¢x axis in Fig. 3 and the percent
the two English liquids, /I/ andi/, may have been a conse- correct identification scores obtained for those items was
guence of differences in the extent to which these liquidsquite similar[r =0.50,df=90] to the correlation between the
resemble the closest Japanese consonant, /r/. Tak8@8 92 derivedrelative familiarity ratings (y axis) and the per-
found that English /I/ was judged by Japanese speakers to lment correct scordg =0.48,df=90].
more similar to Japanese /r/ than was EnglighFerhaps the We cannot choose with certainty between the “absolute”
Japanese subjects were more likely to establish phonetic repnd “relative” familiarity interpretations. However, indirect
resentations in long-term memory for Englisi than /Il support for the hypothesis that relative familiarity is more
(e.g., Flege, 1995 and this made the Englisl tokens rela-  important than individual lexical familiarity comes from two
tively less ambiguous for them. studies which provided percent correct identification scores
Another plausible interpretation of the lexical familiarity for /1/’'s and /I/’s found in the initial position of words and
effects obtained here is that subjects’ accuracy in identifyingqnonwords(Yoshida and Hirasaka, 1983; Livedt al, 1993.
liquids was influenced by the subjective familiarity of the If the identification of English liquids increases as a function
word being identified rather than by the familiarity of the of individual lexical familiarity, then one would expect
word (or nonword vis-avis its minimal pair. The more fa- higher scores for words than nonwords. However, neither

Relative Familiarity

Familiarity
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TABLE II. The number(maximum=24) and percentage of times that liquids in three minimal pairs were
identified correct by experienceéJ and inexperienced Japang&s) speakers of English. Members of these
minimal pairs were equally familiar to the Japanese subjects.

EJ 1J EJ 1J
rock 2396%) 22(92%) lock 21(87%) 13(54%)
right 22(92%) 21(87%) light 19(79%) 12(50%)
read 24100% 20(83%) lead 1875%) 13(54%)
M =23(96%) 21(87% M=19(81%) 13(53%)

study yielded a significant word versus nonword differenceword and one nonword. Members of the eight pairs were
Other evidence in support of our preferred interpretatiorrandomly presented in two conditions. In the “whole-word”
(viz., that relative familiarity is what matters in an unspeededcondition, the words and nonwords were presented without
two-alternative forced-choice tg¢stomes from apost-hoc  modification. In the “edited” condition, the initial liquids
analysis of the experiment 1 data. Inspection of Fig. 3 rewere edited out of their original word or nonword context
veals that a wide range of relative familiarity ratings wasand presented in isolation. We expected strong lexical effects
sometimes evident for stimuli having a singibsolut¢ fa-  to be evident in the whole-word but not the edited condition.
miliarity rating. Thus the aim of this analysis was to compareQur primary interest was in assessing the native Japanese
the percent correct scores obtained for sets of items that wekbjects’ identification of liquids in the edited condition,
matched in terms of familiarity ratings obtained from the where lexical effects were unlikely to influence phonetic
native Japanese subjects but differed in terms of the “reIativc?udgmemS postperceptually.
familiarity” ratings that were derived based on the items’
own familiarity and that of their minimal pairs. A. Method

We selected 23 pairs of items for tipest-hocanalysis, Of the eight minimal pairs used as stimuli here, four
10 of which began ina/ and 13 of which began in /ll. consisted of a real word beginning in /l/ and a nonword
(Eleven were for the EJ subjects, and 12 were for the Iheginning in 4/ (viz., rike* —like, roos& —loose, ron&—lone,
subjects). The items in one set had higher relative familiarity o _jet) and the other four consisted of a real word with /
than did the items in the other §&#1 =3.6 vs—0.4;F(1,44  and a nonword beginning in /lfripe—lipe*, roof-loof*,
=45.6,p<0.01], but the familiarity ratings of items in the \yyote jote*, wreck-leck’). The 16 items were low-pass fil-
two sets did not differ significantyM =53 vs 5.4F (1,44 (areq at 9.0 kHz, digitized at 20 kHz, and normalized for
=0.11]. Despite this, items in the relatively familiar set were peak intensity. Initial liquids were removed from copies of
correctly identified significantly more often than were itemsy,, 14 digitized stimuli at the Department of Biocommuni-
in the relatively unfamiliar sef86% vs 76%,F(1,44=6.8, cation in Birmingham, Alabama using the following proce-

p=0.012. From this, one might conclude that liquids are dure. A Kay Computerized Speech L&BSL) was used to
identified more often when they occur in items that are rela-display each waveform. Successively smaller portions of
tively familiar in comparison to their minimal pair, even each stimulus were played by moving a cursor one glottal
yvhen what might be called “absolute” subjective familiarity pulse at a time to the lefii.e., toward the beginning of the
° h%(ijvg(r)\nssarmi:{terpretation of the lexical effects, we felt it word or nonword. We removed as much of the waveform as
: i . ossible without altering the perceived phonetic quality of
worthwhile to examine separately the scores obtained for th e initial liquid. The resulting waveforms sounded like a

three minimal pairs which were balanced most closely in. ~. i
terms of subjective familiarity for the Japanese subjectsl.'qu'd followed by a very shorta/ or /x/-quality vowel. The

These pairs wermck-lock, right—light, andread-lead The editing procedure shortened the original stimuli from an av-

percent correct identification scores for liquids in these pairserage duration of 269 ms.d=31) to just 90 ms(s.d=17).

are presented in Table Il. The EJ and 1J subjects identified / The order of the two cond|t|on(a/_vholefword, editel
more often in these pair®6% and 87%, respectivélyhan was counterbalanced across the subjects in each group. The

/Il (81% vs 53%. Inspection of these mean values suggestsw stimuli were randomly presented four times each, with an

that, when not influenced by lexical familiarity, Japanese'mertrial interval of 3.5 s. The subjects were told to circle
subjects who are highly experienced in English may be able” Of ‘I on an answer sheet, depending on what they
heard, and to guess if unsure.
We expected the Japanese subjects to identify liquids

to identify English 4/ but not /I/ at rates that are comparable
correctly more often in words than nonwords in the whole-

to those observed for NE speakers.
word condition, but expected no lexical effect in the edited
condition. Preliminary analysis confirmed this expectation
The rate at which the native Japanese subjects identifietor /I/. However, the i/ tokens edited from words were iden-
/1/ and /I/ tokens in experiment 1 was influenced by subjectified significantly more often than those edited from non-
tive lexical familiarity. The aim of this experiment was to words. This unexpected finding was attributable to a single
assess identification by the same subjectsibfand /I/ in  stimulus, the ¥/ edited fromret*. This token was misidenti-
eight additional minimal pairs, all of which consisted of onefied far more often than were the tokens edited from the

IV. EXPERIMENT 2
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other three nonwords beginning id./Subsequent reinspec-

tion of the acoustic stimuli revealed that the origimat* Words
token and thei/ token edited from it had been corrupted by Non-words
peak clipping. We therefore excluded from analysis the data 100 F :
obtained forret*, the 4/ edited fromret*, let, and the /I/ 90 L 4
edited fromlet. a) N R
S s0
[8]
© 70+F- -
. . S
B. Results and discussion O 60 a
X L J
Four percent correct identification scores were obtained 50
for each subject, one each fa¥ And /I/ in the whole-word 40 - y

and edited conditions. Each mean was based on 3 stiuli
presentations12 judgments. The NE subjects made no er-
rors identifying liquids in the whole-word condition, and just
two errors(<1%) in the edited condition. The results for the
whole-word condition suggested that the segmental identit‘{flG. 4. Mean percent correct identification by 23 Japanese adults of English
of the English quuids was not ambiguous for the NE Sub-h/ and /I/ t_o_kenf |n unedited wqrd; and _nonwords presented in the whole-
. . .. . word condition(“W” ), and for liquids edited from those words and non-
jects, for even the strongest possible biasing contéixt, @  514s and later presented in isolatiéiE” ).
contrast between a word and a nonwoadet not affect their
judgments measurably. The NE subjects’ near-perfect perfor-
mance in the edited condition confirmed that the editing pro-  Another source of the three-way interaction may have
cedure described above did not alter the perceived phonetlzeen differing effects of editing. Tests of the simple main
identity of the liquids. effect of editing were carried out for the four possible liquid

Given the lack of variance for the NE subjects, their dataxXword status combinations. Scores were significantly higher
could not be included in statistical analyses. A preliminaryfor the /I/ tokens edited from nonwords than for the same /I/
inspection of the data revealed that one of the EJ subject®kens when presented in the whole-word conditiéd% vs
who correctly identifiedd and /I/ tokens at high rates in the 57%), and for 4/ tokens edited from nonwords than for the
whole-word condition had very low scoré8l =17%) in the ~ same 1/ tokens in the whole-word conditio{®1% vs 75%
edited condition. This subject appears to have switched lg+(1,34=6.9, 8.4,p<0.01]. We take this finding to mean
bels, so his data were also excluded from analyses. Aftethat correct identification scores for the two liquids in non-
arcsine transformation, the percent correct scores obtainedlords were lowered in the whole-word condition as the re-
from the remaining 23 Japanese subjects were submitted gult of a negative lexical bias. That is, the Japanese subjects
group (EJ, 1)Xconsonank(/1/, /I/)Xword status (word, were biased to respond with a word that they kn@ug.,
nonword X condition(whole-word, editedANOVA, with re- roof ) than with an item that was unfamiliar to them to them
peated measures on the last three factors. (e.g.,loof ).10

All four main effects were significariF values ranging A different picture emerged, however, for the real-word
from 4.9 to 28.3, with 1 and 2iif's, p<<0.05]. The percent stimuli. Percent correct scores were significaridwer for
correct scores were higher for the EJ than 1J subjé®t8  the /I/ tokens edited from words than for the same /I/ tokens
vs 749, higher for &/ than /I/ (86% vs 74%, higher for presented in the whole-word conditidi@8% vs 88%, but
liquids in the edited than whole-word condition because ofthere was not a significant difference between responses to
lexical effects evident in the whole-word conditi¢d3% vs  /1/ tokens edited from words and the responses given to the
77%), and higher for words than nonword86% vs 74%. same 1/ tokens when presented in the whole-word condition
The group factor did not interact significantly with any other (91% vs 88% [F(1,349=10.1, p<0.01; F(1,34=2.4,
factor. However, a significant conditisttonsonankword  p>0.10]. We take the findings for /I/ to mean that percent
status interaction was obtainddF(1,21)=10.6, p<<0.01], correct scores obtained for /I/ tokens in unedited, real words
which is presented in Fig. 4. benefited from a positive lexical biabecause they were

Tests of simple main effects revealed the following. Inpaired with nonwords beginning in/J. However, the J/ to-
the whole-word condition, the percent correct scores werd&ens in unedited real words ditbt show a positive lexical
significantly higher for words than nonwords, both for /I/ bias(even though they were paired with nonwords beginning
(88% vs 57% and for 4/ (88% vs 75% [F(1,34=20.1 and in /l/).
6.3, respectivelyp<0.05]. However, scores for isolated lig- What accounts for the asymmetry betweehand /I/?
uids edited from words and nonwords did not differ signifi- The data presented here do not afford a clear explanation, but
cantly, either for /I/(78% vs 73% or /i/ (91% vs 91%  we can offer a speculative account based on signal detection
[F(1,34=2.71 and 1.0, respectivelyg>0.10]. One source theory(e.g., Macmillan and Creelman, 199According to a
of the three-way interaction appears to have been that scor@sodel of nonnativei/—/I/ perception developed by Takagi
for /1/ were significantly highefp<<0.05 than those for /I/ in (1995, English 4 and /I/ tokens give rise to distinct one-
just three of the four possible liquidvord status combina- dimensional sensory distributions for adult Japanese listen-
tions (edited words, edited nonwords, and nonwords in theers, who label English liquids by setting a response criterion
whole-word condition along this dimension. The location of the response criterion

Whole Edited Whole Edited
n 1l /1] /1]
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heard is broader than the corresponding distribution for /
We cannot offer direct evidence in support of this assump-
tion, but believe it to be plausible. The distributions might
differ as just suggested if, for example, Japanese adults tend
to identify the English /I/ they hear in terms of their Japanese
/1/ category(thereby combining sensations for two distinct
phone types whereas they tend to identify Englisi fokens

in terms of a newly formed English//category, defined just

on the basis of their exposures to Engligh tbkens (see
Flege, 1988, 1992a, b, 1995WMe acknowledge, however,
that additional research is needed to test the predictions gen-
FIG. 5. lllustration of a signal detection theory account of the data obtaineoerated b){ this aCC_Oum as W_e” as its underlymg assumpt.lons.
in experiment 2. Our final task is to consider the native Japanese subjects’
identification of liquids in the edited condition, where lexical
effects were unlikely to influence phonetic judgments post-
perceptually. The mean percent correct identification scores
for isolated /I/ tokens edited from words and nonwords were
100% and 99% for the NE speakers, 84% and 83% for the 11
EJ subjects, and 72% and 65% for the 12 1J subjects. Very
Haw individual Japanese subjects identified /I/ tokens as ac-

glish. Sensations associated with tokens falling to the left ofurately as did the NE subjectihe numbers of EJ subjects

a response criterion are labeled /I/, whereas those falling tl.’)"ho obtained scores fa}lling within the range of values ob-
the right are labeledi/. served for the NE subjects were 0 and 3 for tokens from

\gords and nonwords, respectively. For 1J subject, the num-
Inbers were 0 and 1.

A different picture emerged foun/, however. The mean
percent correct identification scores obtained for isolatéd /
tokens edited from words and nonwords were 100% and
the area under tha//distribution to the right of A is larger 999% for the NE speakers, 99% and 97% for the EJ subjects,

0, 0, i
than the area under the /I/ distribution to the left of A. This and- 84% and 85(0 for the 1J supjectg. '!'he numbers of EJ
prediction agrees with the data shown in Fig. 4. The Japanesgé‘bjec'[S who obtained scores falling within the range of val-
subjects may have adopted a criterion like B in situation es_observed for the NE subjects were 10 andoltt of 11
where a response bias towand éxisted(i.e., when judging subjects for tokens edited from words and nonword$he
' EJ subject whose data were excluded would also have fallen

the A/ tokens in words presented in the whole-word condi- " ~ . :
tion, or when judging /I/ tokens in nonwords presented in theW'thln the NE range had his response labels been switthed.

whole-word conditioh Finally, criterion C may have been For the 1J subjects, the numbers were 6 anit of 12

used when there was a bias toward /I/ respofises for /I/'s subject$. A consid_eration of these mean valu_es brings us to
found in words presented in the whole-word condition, Orthe same conclusion drawn from the experiment 1 results:

/1/'s in nonwords in the whole-word conditian When not influenced postperceptually by lexical factors,

Consider first the Japanese subjects’ responses ta/the plghly gxpen_enced J?‘P"?‘”es.e speakers of EngI|sh.may be
tokens. If the Japanese subjects shifted their response crit ble to identify word-initial singleton tokens of Englishy /
rion from A (no bias to C (negative biak then a large de- ut not /I/ at rates that are comparable to those observed for
crease inJl responses, equivalent to the cross-hatched are'gE speakers.
under the ¥/ curve between A and C in Fig. 5, would be
expected. On the other hand, shifting the response criterio
from A to B (positive bia$ should result in a smaller increase This study examined the identification of word-initial
in correct 4/ responsegdenoted by the shaded area under theEnglish consonants by experiencégl) and inexperienced
/1/ curve between A and B In judging /I/'s, on the other JapanesélJ) speakers of English who had lived in the U.S.
hand, a shift from criterion A to @.e., positive biasshould for averages of 21 and 2 years, respectively. Both the EJ and
result in a small increase in correct /I/ responéee cross- |J subjects identified English /w/ and /d/ tokens at the same
hatched area under the /I/ curve between A ahd®ereas a near-perfect rates as did a group of native EnglE) sub-
shift from A to B (negative biasshould result in a small jects. However, both Japanese groups, especially the 1J sub-
decreasean correct /Il responseg&he shaded area under the jects, identified English /I/ tokens less often than did the NE
/I curve between A and B These expectations conform to subjects.
the percent correct scores obtained fdrahd /I/ tokens pre- The Japanese subjects also erred in identifyigbut
sented in the whole-word and edited conditigksy. 4). with an important difference. On average, the EJ subjects

The TSD-inspired account just offered depends cruciallyidentified English ¥/ tokens correctly more often than did the
on the assumption that, for adult Japanese speakers of ER} subjects, but less often than the NE subjects. There were
glish, the normal sensory distribution for /I/ tokens that aretwo contexts, however, in which the EJ subjects identifiéd /

may vary according to stimulus rangéamada and Tohkura,
1992, and can be manipulated through instructi@akagi,
1993, 199%. Assume that the normal sensory distribution for
/Il is broader than the one for// as illustrated in Fig. 5. The
vertical lines in Fig. 5 illustrate three possible response cri

Assume further that Japanese subjects examined in t
present study used something like criterion A when identify-
ing liquids in the edited condition, where lexical bias was
unlikely. Use of criterion A would lead to higher percent
correct identification scores four//than /I/. This is because

. GENERAL DISCUSSION
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tokens at rates that were comparable to those observed fobtain independent ratings of the relative familiarity of the
the NE subjects. The members of the minimal pairs examtwo members of minimal pairs, presented together, as well as
ined in experiment 1 varied in relative familiarity for the separate ratings of the two members making up each mini-
Japanese subjects. The EJ subjects made very few errarsl pair. Regression analyses could then determine if signifi-
identifying /Ai/ in words that were of equal subjective famil- cantly different amounts of variance in percent correct scores
iarity as minimally paired words beginning in /I/. In fact, are accounted for by the relative familiarity ratings and the
many EJ subjects made no errors whatsoever in identifyingatings obtained for individual lexical items. An experimen-
/1/ tokens in such words. In experiment 2, liquids were editedal manipulation that could help choose between the two
out of the word(or nonword in which they had been pro- competing interpretations would involve altering the per-
duced originally. Here, too, the EJ subjects identifigdd-  ceived subjective familiarity of one member of selected
kens at near-perfect rates that were comparable to those ofwinimal pairs through written vocabulary training and en-
served for the NE subjects. richment. Doing so would alter the relative familiarity of
We hypothesized that although the naturally producedoth members of each minimal pair while leaving the famil-
English liquids used as stimuli were not phonetically am-iarity of one member unchanged.
biguous for the NE subjecignd thus not likely to be influ- The findings for 1/ raise the question of whether the EJ
enced by subjective lexical familiaritythey would be am- subjects established a phonetic category for Engligh /
biguous for at least some of the Japanese subjects. We testedely etal. (1993, p. 124p concluded that “context-
three predictions derived from the hypothesis that the Japasensitive representations” that are “talker-specific” may de-
nese subjects’ identification of English liquids would be in-velop during the course of short-term laboratory feedback
fluenced by the relative familiarity of the items making up training. Flege(1988, 1992a, b, 1995uggested that even
/1/-ll minimal pairs. The first prediction was that liquids adults may eventually establish new phonetic categories dur-
would be identified correctly more often in a set of wordsing naturalistic second languagk2) acquisition for certain
that were more familiar than their minimal paitthe “posi-  position-sensitive allophondsr “sounds”) found in L2 but
tive” set) than in a set of words that were less familiar thannot the native languagé.1). By hypothesis, the likelihood
their minimal pairs(the “negative” sej. The second predic- of category formation increases as a function of the per-
tion was that lexical familiarity effects would be larger for ceived phonetic distance of L2 sounds from the closest L1
the 1J than EJ subject§We assumed that English liquids sound. Best and Strang&992 hypothesized, however, that
would be more ambiguous phonetically for the 1J than EJategory formation is more likely for L2 sounds identified as
subjects because they were far less experienced in EnglisHdiscrepant exemplars” of an L1 category than for L2
The final prediction was that the lexical familiarity effects sounds judged to be very dissimilar from any sound in the
would be greater for /I/ thani/ This followed from the L1. These authors suggestéti992, p. 307 that category
observation that Japanese adults typically identify English /Iformation may lead to a “decline in the degree of assimila-
tokens at lower rates than word-initial’é, suggesting that tion” of L2 sounds by L1 categories.

/I/'is more ambiguous for them thax' /Al three predictions The identification data presented here are insufficient in
were confirmed. themselves to determine whether the EJ subjects did, or did
One might hypothesize that variations in the familiarity not, establish a phonetic category for English Additional
of individual lexical items, not relative familiarity, were re- research will be needed to resolve this question. The catego-

sponsible for the lexical effects observed hdMamada rial discrimination task described by Flega al. (1994
et al, 1992. When a word was judged to be familiar by the would provide an appropriate perceptual test. In it, subjects
Japanese subjects, it also tended to be more familiar than tldentify the serial position of the “odd” item in triads. Three
word to which it was minimally paired. Indeed, familiarity aspects of the task ensure that it tests the grouping of phones
ratings for individual lexical items accounted for about theinto phonetically relevantategories: The interval between
same amount of variance in the percent correct identificatiostimuli is relatively long; the three stimuli in each triad are
scores as did th&erived relative familiarity ratings. How-  always spoken by different talkers; and “catch” triads are
ever, indirect support for our preferred interpretatigie., included that do not contain an odd item. Japanese subjects
that the Japanese subjects were influenced by the relativeho have established a phonetic category fobut continue
familiarity of members of minimal paijscame from two to identify English /I/ tokens in terms of Japanese /r/ would
sources. First, it appears that Japanese speakers may ta expected to obtain substantially higher scores on such a
identify English liquids at higher rates in words than non-discrimination task than would subjects who continue to
words (Yoshida and Hirasaka, 1983; Livelgt al., 1993. identify realizations of both English//and /I/ as instances of
Second, we carried outost-hocanalysis of the experiment Japanese /r/.
1 results. Two set of items were selected that had the same The speech learning modéBLM) presented by Flege
mean (absolutg subjective familiarity ratings, but differed (1995 predicts that category formation will be more likely
significantly in terms of relative familiarity. Liquids in the for younger than older native Japanese learners of English,
relatively familiar set were identified correctly significantly and that subjects who establish categories for Engtishif
more often than were liquids in the relatively unfamiliar set. produce this English liquid more accurately than those who
Additional research will be needed to determine whethedo not. Data consistent with this last hypothesis was pro-
or not the lexical effects observed here were due to relativeided by a recent study which tested for effects of perceptual
familiarity in minimal pairs. To do so, it will be necessary to training on speech productiofyamadaet al., 1995. Japa-
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nese subjects whose identification of@nd /I/ improved as tokens at very high rates in certain instances, but neverthe-
the result of training, but who had received no articulatoryless showed lexical familiarity effects, can be derived from
training, were judged to produce English liquids more accuthe speech learning modéFlege, 1995 The EJ subjects
rately after than before perceptual training. No change i%ay have begun establishing a category for Englislorice
production over the same test interval was observed for CONMhey recognized that it differed from the closest Japanese

trol subjects who received neither perception nor prOdUCtiOQ:ategory but based their new category on a somewhat

training. . .
Additional research is needed to determine how, or todlf'ferent ensemble of featurdand/or feature weightghan

what extent, native Japanese subjects’ perception of Englistl!'?ose specified in NE subjects’ phonetic categpry representa-
liquids changes as they gain experience with the Englisﬁ'ons for 4/. These and other hypotheses will need to be
sound system. Flegel995 hypothesized that the slow pro- tested in research using a variety of converging on-line and
cess of category formation is initially triggered by the im- off-line tasks.
plicit recognition that position-sensitive allophones in the L2 In summary, the present study showed that subjective
are not realizations of an L1 category. Best and Strangéexical familiarity influences the accuracy with which adult
(1992, p. 307 suggested that category formation may resultlapanese speakers of English identify word-initial tokens of
from an “improved recognition of phonetic properties within English 4/ and /I/. The results suggest that liquids which are
the L2 phonological system.” Similarly, Livelgt al. (1993,  ynambiguous for NE speakers may be ambiguous for native
p. 1242 suggested that new categories arise through shifts iR3nanese speakers. As expected, the experienced Japanese
selectlye attention to dlmen5|qns that are phonetically relgEJ) subjects identified /I tokens more accurately than did a
evant in the L2, but were previously unattended to becaus . . . .

group of relatively inexperienced Japanékl subjects, but

of a lack of importance in the L1. )
Taken together, the results of this study suggest thaft lower rates than was observed for the NE subjects. The EJ

Japanese adults who learn English naturalistically eventuall§UPIects were also more accurate than the 1J subjects in iden-
establish a central phonetic category representation for Erifying /1/, but often identified# at lower rates than did the
glish //, but their representation for//may differ in some NE subjects. An important exception to this were instances
way(s) from NE speakers’ representations. One possible exin which lexical familiarity effects were unlikely to influence
planation for the finding that the EJ subjects identified / the EJ subjects’ phonetic judgments postperceptually.

APPENDIX

TABLE Al. (top) Mean subjective familiarity ratings of English words and nonwdidsby inexperienced Japanedd), experienced Japane&gJ), and
native English(NE) subjects;(bottom) stimulus items beginning in /w/ and /d/.

1l NI/ initial

1J EJ NE 1J EJ NE
rine* 0.0 0.0 0.0 line 5.8 6.3 5.3
ruck® 0.0 0.0 0.0 luck 5.9 6.7 6.0
rook 0.5 1.3 3.3 look 6.8 7.0 6.9
reek 0.8 1.1 3.7 leak 3.3 5.7 5.2
rake 1.0 4.6 4.8 lake 6.2 6.6 5.8
wreck 15 5.1 5.2 leck 0.0 0.0 0.0
rip 1.6 4.8 5.1 lip 55 5.8 5.5
rot 1.8 4.8 5.0 lot 4.2 5.5 4.9
reef 1.8 4.0 45 leaf 49 6.5 6.0
rim 2.9 4.6 5.1 limb 1.6 3.8 5.4
ray 2.9 5.0 4.3 lay 3.6 4.4 5.8
rack 3.0 4.7 4.5 lack 3.8 5.5 5.2
row 3.9 5.3 4.4 low 5.7 6.9 6.3
root 4.3 6.3 5.3 loot 15 3.6 4.5
rate 5.1 5.5 5.7 late 6.4 7.0 6.8
rock 5.4 6.8 6.3 lock 5.2 6.4 6.0
ride 5.7 6.7 6.3 lied 34 4.1 5.4
read 6.3 7.0 6.7 lead 5.7 6.1 6.2
run 6.3 6.6 6.3 luh 0.0 0.0 0.0
right 6.3 6.8 6.4 light 6.1 6.8 6.4
road 6.6 7.0 6.7 load 3.7 6.0 5.2
room 6.6 6.6 6.6 loom 1.0 29 3.7
red 6.9 6.9 6.8 led 3.4 3.9 5.3
= 3.5 4.8 4.9 4.1 5.1 51
(2.4) (2.2) (1.8) (2.1) (2.0) (1.8)
/wl/ initial [d/ initial
dead dim done date weed wine weak wide
day duck dot wait walk one
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