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ABSTRACT. This study examines the role of pitch accent in the percepfion
spoken Japanese by native speakers of Japanese with and wittttoacpent in
their variety and by students learning Japanese with amdwtipitch accent in
their L1. A gating paradigm using Japanese pitch accentedhah pair) words
was employed to determine how native pitch accent patterns indlusood
recognition. The results suggest a facilitatory effect L4f pitch accent
background, and of Japanese L1 in word recognition.

1 Introduction

While tone languages like Chinese use pitch variation on mibableg/words, a
few languages have restricted pitch accent contrasts amlgertain words
(Roach, 2001). Japanese is regarded as one such pitch angeagky though
there are interesting differences among varieties of Japanése iegpect — most
varieties of Japanese have regional pitch accent pattedha &ew varieties do
not use pitch accent to distinguish words. A number of Scandmdamguages
also fall into this category.

It has been reported that for selection of words in the méxaon, not only
phonetic segment information but other articulatory phonetic inficomas used
(Lahiri & Marslen-Wilson, 1991), which can include accentuabrimfation. Our
study follows up previous research findings on the use of pitcenadn
Japanese word recognition. A study of the use of pitch aatdaipanese word
recognition (Otake & Cutler, 1999) found that pitch accent infdonavas used
in lexical selection by both Tokyo pitch accent speakers and é&xespeakers
of Japanese; however, contact with a local accentlessctdialtuenced the
processing of pitch accent for word recognition in standardy@)oRapanese.
Another study revealed that both pitch accent and non-pitch accekéspaaed
pitch information in word activation; however pitch accent speakers deratgustr
higher sensitivity in their performance than non-pitch accpealers (Otake,
2002). A Japanese pitch accent identification test (Hifgtasawa, Nakagawa,
& Odaka, 1997) revealed that L1 subjects’ performance diffelepending on
regional accentual background. It also showed such perceptualewiciésr
among L2 speakers of Japanese, depending on the subjects’ L1.

Japanese pitch accent can be acquired by learners withediffiprasegmental
backgrounds (Nishinuma, 1994; Nishinuma, Arai, and Ayusawa, 1996).
However, a pitch accent distinction test conducted on nativéesmeaf English

and native speakers of French learning Japanese found that tf@impece was
significantly different from that of native Japanese speakeflecting perceptual
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strategies more appropriate to their L1 (Nishinuma, 1994; iNisia, Arai, and
Ayusawa, 1996). The study reported here has as subjects L2 $eafrdapanese
whose L1 is English, and whose L1 is Norwegian. English igesssaccent
language, and Norwegian is, like Japanese, a pitch accent langCagrently,

no studies on the use of pitch accent contrast in Japanese by Monesgners
appear to have been carried out. This study investigates khwifig questions
and related hypotheses:

Q1. Is the perception of pitch accent in word identificatiomifigantly different
among native Japanese speakers with different accent baokigf? If so, in
what ways does it differ?

H1. There will be statistically greater sensitivitytire use of pitch information in
word identification by native Japanese speakers with a pitch accegtdact.

Q2. Is pitch accent information involved in recognizing Japamesds by L2
speakers of Japanese with different L1 accent backgrounds?

H2. There will be statistically greater dependence on theoti§® contour in
Japanese word identification by L2 speakers with a L1 pitch accentrbankig

It was envisaged that we could also investigate whether tfbrpgnce differs
from L2 performance, and if so, to what extent.

To test these hypotheses, a gating task was used. Thjzais af larger study,
including a word discrimination task which has been described i hetail
elsewhere (Honda, 2007).

2 Methodology

The gating paradigm addresses the question of how much acoustitiphone
information is needed for subjects to identify a presented nteréGrosjean,
1996), and allows precise control over the segmental and prosodipraesented

to subjects in a spoken word recognition task.

A recorded spoken word stimulus was altered so that only 4 amaunt at the
beginning of the test word was heard in the first instance. r@$tewas then
presented in segments (‘gates’) of increasing duration of 25 nimedpngest
(base) stimulus corresponding to the entire utterance, whichinvthe range
between 200 and 300 msec. Subjects were asked to indicate what they heard afte
the presentation of each stimulus; hence the answer to éachustindicated
how the subjects’ percept developed as more information becaaikbde
Subjects were asked to respond to what they heard in writtendioran answer
sheet. For each test word, the proportion of correct word itheitin responses
was calculated for each gate that was presentedcamgparisons were made
between the subject groups.
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2.1 Subjects

Four groups of subjects participated in this study: Group 1 dedsisf 17
Japanese L1 speakers with the Tokyo pitch-accent dialect (J);1GP#up 2 had

17 Japanese L1 speakers with a non-pitch accent dialect (JL); ISiPgup 3

was made up of 17 intermediate/advanced-level learners of 3apama foreign
language who had English as their L1 (JL2_E); and Group 4 had 25
intermediate/advanced learners of Japanese with Norwegtariat1l (JL2_N).

The subject groups were homogeneous in that they were adirsity students,
except for three English subjects.

2.2 Materials

Six words (three minimal pairs) were selected to be usedsiexperiment: kaki
(LH persimmoli, ‘ kaki (HL oyste)’, ‘ame(LH sweet}¥, ‘ame(HL rain)’, ‘ hashi
(LH bridge)’, and ‘hashi (HL chopsticks. These are all two-mora words and
have pitch increase/declination after the three differertiahe€onsonants, [K],
[m], and [[]. The words were gated and built into frame senterioefjding
neutral sentences and semantically biased sentencearf@; for instance,
‘korewa X desu This is X,br ‘X wo tabemasul eat X," etc. In this way, the
gated stimulus of each word, always preceded or followeddygarrier phrase,
was presented in increasingly larger fragments, incremeitiirgpch case by
25msec. This resulted in the stimuli having acoustic infoonaditer the gate,
which deviates from the usual gating procedure. However, im tsg@oduce a
natural effect in the Japanese sentences, we decided tolkidgpbtedure. The
carrier frame had a function word immediately following thdéegand the
transition between the fragment or full word and the functiondweas held
constant.

The twelve test sentences presented are as folovewakaki desuka(ls that a
persimmon?)Kaki wo tabemasu(l eat the persimmon.forewakaki desuka(ls

that an oyster?Xaki wo tabemasu(l eat the oyster.f5orewaame desu (That is

sweet.);Ame wo tabeteimasu(I'm eating a sweet.)Arewaame desu (That is
rain.); Ame ga futteimasu(lt is raining.);Arewahashi desu (That is a bridge.);
Hashi ga miemasu(You can see the bridgeKorewa hashi desu (These are
chopsticks.)Hashi ga arimasu(The chopsticks are there.).

2.3 Procedure

The recording took place in a sound treated room in the SpeesbaiRh
Laboratory at the University of Reading. The sentenceg whcited from a
Japanese L1 speaker with the standard pitch accent arallgliggcorded on the
speech analysis programm@udition, onto the computer connected by a
microphone (Pioneer Dynamic Microphone DM-21).
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Accurate segmentation was achieved by using the digitathpadit programme,
SFS(Speech Filing System). The pitch contour (in blue) with fawe and
spectrogram of each fragment of the first worklak? (accent type 0) are
presented as follows.

A
i !
i

i

112197

Fig. 1 Pitch contour with waveform and spectrogram of the stimulus: full sentence
version TSorewa kaki desuka. (Isthat a persimmon?)1 and extended version of the

full gateword (the part between red lines above) Tkaki (persimmon)a (275msec)

Subjects were tested individually using a laptop computer fromhwttiey
listened to the stimuli bi-aurally over headphones (SynthesidédBD). After

they had signed the consent form and filled in the language background
questionnaire, 13 copies of the answer sheet were provided: rothe fpractice

test and 12 for the official test. They were first askedrite down their name,
which was later used to identify each subject. Most of tigests found the
gating task straightforward and the experimenter observed thditficalty was
encountered.

24 Analysis

Subsequent to scoring the word decision point (msec) of each tshpjéand,
comparisons among the subject groups were conducted. The pgecefita
correct answers for each fragment was subjected to a e#gnot statistical
significance of the difference from chance. Analysesaniamce (ANOVA) were
carried out to compare the mean of word decision times among gralipsugh
the gating stimuli are incremental, ANOVA can still give an overalsseof what
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occurred among the group comparisons, and it was decided to refer \teei
labeled the point where subjects identified the correct arfawéhe first time, as
the ‘decision point'.

3 Resaults

For each target word, group mean decision points are presentep-weithes in
ANOVA and plots which show the confidence intervals for the respegtoups.

The expected number of subjects is doubled because the same word was
presented twice in separate frame sentences.

Results for: kaki-persimmeon

One-way ANOWVA: D_P. (mMs) versus Group

Source DF =5 F P

Group 3  J0=252F 10084l 55.77  0.000

Erroxr las =zE7609 1ls08

Total 151 57013z

S = az._ 5=z R—Sq = 53.06% R-Sgiadi) = 52.11%
Indiwidual 95% CIs For Mean Based on
Pooled Schew

Lewel n Mean Sthew

JL1_mpa 34 194,12 45,25 (————F ]

JL1 _pa 34 1s9. 71 3s.00 [————F———— 1

TLZ_= 34 279.4l 45.54 O e 1

TLZ n 50 ZS3F.00 41.17 (e 3
1s0 =10 zan =70

Pooled Sthew = 42 52

Fig. 2 ANOVA of word decision point: independent variable was subject group
(kaki, persimmon)

Results for: kaki-oyster

One-way ANOVA: D.P. (Ms) versus Group

Source DF 55 MS F P

Group 3 211118 70373 =29.81 0.000

Error 148 348436 EELTE

Total 151 550555

5 = 45.59 R-Sq = 37.66% R-Sgiady) = 36.40%

Indiwvidual 95% CIs For Mean Based on
Fooled StDew

Lewel og Mean StDew
JL1 _npa 34 204.41 60.76
JL1_pa 34 192.55 49._44
JLz_e 34 2e9.12 S0.40
JLZ_n 50 275.50 35.89

Pooled Sthew = 45.59

Fig. 3 ANOVA of word decision point: independent variable was subject group
(kaki, oyster)

Results for: ame-sweet

One-way ANOVA: D.P. (IMs) versus Group

Source DF 55 MS F P

Group 3 167389 557896 33.21 0.000

Error l4s z4ss60 1580

Total 151 4lsnas

5 = 40.99 R-Sgq = 40.23% R-Sgiadil) = 39.02%

Individual 95% CIs For Mean Based on
FPooled StDew

Lewvel n Mean Scthew ————————— A e e +
JL1_npa 34 204.41 31.67 [T )
JL1_pa 34 197. 05 Z25_94 [(————%——— 1
JL=2_e 34 Z275.68 39.95 [——— =" 1
JLZ_n 50 =256.00 S53.59 R 1

————————— et ittt s e T T e

z1o0 zao z70 s00

Fooled Sthew = 40.99
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Fig. 4 ANOVA of word decision point: independent variable was subject group (ame,
sweets)

Results for: ame-rain

One-way ANOVA: D.P. (ms) versus Group

Source oF =3 LLE] F P

Group = 4875 1525 0.80 0,438

Error 148 S0z2Z296 2043

Total 151 Z07171

5 = 4s5.19 R-Sg = 1.59% B-Segiadi] = 0.00%
Indiwvidual 253% CIs For HMean Based on
Pooled Sthew

Lewel o Mean Sthew -

IL1_npa 34 2 193.38 30.96

IL1_1a 34 191.18 =z9.4a

JLZ_= =4 186.76 S51.Z21

JLZ_n 50 20l.50 S55.34

Pooled StDew = 45.19

Fig. 5 ANOVA of word decision point: independent variable was subject group (ame,
rain)

Results for: hashi-bridge

One-way ANOVA: D.P. (ms) versus Group

Source DF EE] s F F

Group = 271992 S0664 16.54 0.000

Error 1as Toss20 5354

Tortal 151 loesslz

5 = 73.38 R-Sg = 25.45% R-sg(adi) = 23.94%
Indiwidual 95% CI= For Mean EBased on
Fooled Sthew

Lewel ™ Mean Sthew ——————— e e e +——

JL1_mpa 34 2 196.32 S51.91 (—————%————— )

PLi_pa 34 1l96.32 4l.3I5  (-————F————— 3

JLz_= F4 251.47 95.53 e 3

JLz n 50 2Z5z2.50 S4.55 (- ¥
————— e e e +——

=zoo zao =80 sz0
Fooled StDewv = 73.38

Fig. 6 ANOVA of word decision point: independent variable was subject group
(hashi, bridge)

Results for: hashi-chopsticks
Oone-way ANOVYA: D.P. {(IMs) versus Group

Source DF =5 Ms F P

Group E] 89241 28747 9.50 0.000
Error las 4ass78z 3100

Total 151 54s0zz

5 = 55.68 RE-Sq = 16.28% R-Sgiadi) = 14.59%

Indiwidual 95% CIs For Mean Based on
Fooled StDew

Lewel m Mean Sthew ———————— ————————— A—— A +—

brLi_npa =4 =zoo.74 25.74 . 1

JL1_pa 34 197.79 34_4a7 (- b

JL=2_e 34 253.68 TE.37 (- —F 1

JL2_n 50 z43.00 53.09 fmmmm e y
———————— et it

=00 z25 zs0 =75
Pooled Sthew = S55.68

Fig. 7 ANOVA of word decision point: independent variable was subject group
(hashi, chopsticks)

There are statistically significant differences among fin& groups in the
identification point of the word (p=0.000) on 5 out of 6 words presenfduk
JL1_PA group shows the earliest mean decision point among the 4 groafis
the words apart froname, rain andhashi bridge. The JL1 NPA group has
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longer mean decision points than the JL1 PA, consistent withbHil this
difference is statistically insignificant. The JL2_E groupsdoet always have
greater means than the JL2_N group, which is inconsistent with H2.

The poorer performance of the JL2 groups included a great numbzsref
responses, suggesting to us that JL2 speakers, even advancess laat
Japanese, are not proficient enough to be tested by usimgating technique,
and in the end full-scale comparisons were made only between lakespe
groups.

A further question, whether the accent pattern of the candidatis\yaessed by
subjects matches that of target words, is also of inteagst requires
supplementary analysis.

4 Discussion

A significant difference in sensitivity and accuracy between the L1 anddLpg
was observed. L1 Japanese speakers with a non-pitch accegrobacktended
to take longer to identify the word presented, but the mean tiffieeedice is too
small to be significant. However, no significant differeraseong the four
subject groups was found on the semantically biased sentalicgroups
performed equally well, and thimay support a previous study which found
that less advanced learners rely on the available semanicnatfon
while advanced learners and L1 speakers rely on phonetic inforniation
their pre-perceptual processingwhile highly significant differences were
observed between the L1 and L2 groups, the Norwegian group demonstrated
tendencies similar to those of the English group, contrary peatation. This
result might be dependent on the methodology employed; the nor-gabivps
showed a greater level of internal inconsistency in tesbprahnce, and a few
subjects who showed a total lack of awareness of the Japstaestard pitch
might be skewing the results. One of the factors influentiisgwas the kind of
Japanese they had been exposed to: some learners from thé daasavhere
different pitch systems from standard Japanese are employéatmezt poorly

in both the perception and production tests. Further research would bed¢gjuire
investigate degree of contact with standard Japanese and oth@nguistic
factors which might influence pitch contrast perception. Anofiegfagogical
factor may also be very important: the role of pronunciatioainitrg, and
especially training in suprasegmental aspects of speectpameke second and
foreign language teaching.
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