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ABSTRACT

ThissmdyaddressestheimpactofsentencestressoncomprehensibilityofJapaneseleamergEnglish.Analysesof

400sentencesproducedbyatotalof40participants')comparedtothoseproducedbytwonativeAmericanEnglish

speakerspresentedtwoiindingsabouttherelationshipbetweencomprehensibilityandfeamresofsentencestress-the

locationoflongestwords,loudestvowelsandvowelswiththehighestpitch.First,therewasacorrelationbetween

comprehensibilityandeffectivesentencestressplacement(r=-.449atthep<.01.,andthesquaredr=.202).Second,

pitchwasfbundtobethemostcloselyrelatedtocomprehensibility(ﾉ･=-.381atthep<.05.,andthesquaredr=.145),

fbllowedbylength(r=-.331atthep<.05.,andthesquaredr=.109),whileloudnessshowednostatisticalsignificance.

Thispaperalsosuggeststheneedfbrphonologicalanalysesonsentencestressfeamresandpedagogicalimplications

fbrpronunciationteaching.

塗Iq型Zm:pronunciationinstruction,comprehensibility,sentencestress,pitch

INTRODUCTION

IthasbeenabouttwodecadessinceoralcommunicativeskillsattractedattentioninEnglisheducationpoliciesin

Japan(Otsuet.al,2013).TbbeabletospeakEnglish,leamersneedtoacquirethephonologicalsystem,butitisone

ofthemostchallengingtasksfbrthemduetomanydiffbrencesbetweenJapaneseandEnglish;however,itisnot

impossiblefbrsmdentstobeabletolearnthesystemandspeakthelanguageeffectivelyfbrcommunicativepurposes.

Mypreviousstudy(Chiba,2012)suggestedfbrmalteachingwouldbeabletoimprovethecomprehensibilityof

leamerdpronunciation.Thepronunciationlessonsintheabovesmdydealtwithbothsegmentalsandsuprasegmentals

thatwereconsideredtobeproblematicfbrthelearnersandresultedinanimprovementincomprehensibility.Due

tocurriculumconstraints,however,manyteacherscannotallocatemuchtimefbrpronunciationteaching(Munro

andDerwing,2006).Teachingbothsegmentalsandsuprasegmentalsisideal,butitmaynotberealisticinmany

classrooms.Itwouldbepreferabletoknowwhichfbamresshouldbeprioritizedfbrteaching.

Therearemanyfeamresthatcaninfluencethecomprehensibilityofaspeech,makingitimpossibletopinpoint

l)Thesamepersonreadadialogtwicewithanintervalofabout3months
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onesinglefactor.Celce-Murciaetal.(2010)indicatesthaterrorswithsuprasegmentalscouldleadtomoreserious

misunderstandingthanthosewithsegmentals.Suprasegmentalfeamres,whichincludestress,rhythmandintonation,

directlistener'sattentiontoinfbnnation(Grant,2014).Theyarealsosaidto"caITymoreoftheoverallmeaningload

thandothesegmentalg'(Celce-Murciaetal.,2010).Theyareincloserelationtomeaningindiscourse.Althoughit

wouldbebesttoinvestigateeachofthesuprasegmentalfeamrestoseeitsdegreeofimpactoncomprehensibilityjl

limittheresearchtosentencestressinthissmdyandleavetheothersfbrfilmreresearch.

SentenceStress

Befbregettingintophonologicalfeaturesofsentencestress,IwillbrieHyoverviewhowandwhyspeakersusea

sentencestress(youwillalsoseethetenns,fbcus,prominence,andprimarysentencestressusedinterchangeably).

Thisisastressaspeakerplacestoshowwhatisthemostimportantelementineachthoughtgroup2),whichalso

givesEnglishitsrhythmbycontrastingitwithsurroundingunstressedwords(Baker&Goldstein,2008b).Thishelps

Englishspeakerstodistinguishbetweenoldandnewinfbnnation,andtogroupwordstogether(Celce-Murciaetal.,

2010),whichinmmhelpstoretainthemessageinshort-termmemoryasgroupedchunks,insteadofindividualwords.

Thewordsthatarestressedareusuallycontentwordssuchasnouns,verbs,"ective,andadverbs,whilefUnctions

words,articles,prepositions,pronouns,conjunctions,andauxiliaryverbsarenotusuallystressedbecausetheydonot

havemuchmeaningontheirown(Baker&Goldstein,2008b).Theycanbestressed,however,whenaspeakerwishes

toplaceaspecialemphasisonacertainelement.Forexample,ifyouaskyourmotherwhereyourpencilisbysaymg

cGIthinklputmypencilonmydesk…Canyouhelpmefindit?''ThenyourmothermaysayjG6Oh,IseeitUNDER

thedesk!''Eventhoughtheword66under''isapreposition,whichisnotusuallystressed,itshouldbeemphasizedhere

because6Gunder''isacrucialpieceofinfbnnationinthiscase.Englishspeakerslistenfbrthisstresstogetamessage.

Inotherwords,ifyoustressunnecessarywordsinEnglish,alistenerwouldthinkthosewordsareimportantandmay

misintemretyourmessage.Forlearnerswhosenativelanguagesarenotstressed-timedlikeEnglish,syllable-timed

JapaneseandSpanishLlleamersfbrexample,placingasentencestresscorrectlydoesnotcomenamrally.What

exactlydospeakersdotoshowasentencestress？

Avery&Ehrlich(2008)saysstressedwordsarelouderandlongerthanothers,whileGilbert(2012)states@cthe

vowelofthestressedwordisnotonlylengthened,andmadeextraclear,butapitchchangeisaddedtothevowel.''

Grant(2014)indicatesthatthemostsalientaspectsareclarityandpitchfbllowedbyloudnessandlength.Thestressed

wordsoundslouderandlongerandisofienatahigherpitchaccordingtoBaker&Goldstein(2008).Bolinger(1986)

emphasizestheimportanceofpitchbecauselengthandloudnessareinonedimension(moreorless)whilepitchalso

66adoptsavarietyofshapes,includingskips,glides,arrests,andcombinationofthese(p.22)."Celce-Murciaetal.(2010)

indicatesthatawordwithsentencestressislonger,louderandhigherinpitch.

TheabovementionedpopularEnglishpronunciationreferencebooksandtextbooksindicatethatthreeaspectsofa

vowelwithsentencestress-length,loudnessandpitch-areimportant,andtwosuggestpitchisthemostimportant.

Noneofthem,however,providesuswithempiricalresearchevidencetosupporttheirclaims.Thissmdyisdesignedto

investigatewhethersentencestressiscIoselyrelatedtocomprehensibilityiandifso,whichfeamresofsentencestress

-length,loudness,pitchorcombinationoftwoorall-arethemostcloselyrelatedtocomprehensibility,byanalyzing

2)Itisdefinedas!'discretestretchofspeechthatfbnnsasemanticallyandgrammaticallycoherentsegmentofdiscourse(Celce-

Murciaetal.,p.221).
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Japaneseleamer3speechsamples.Asacriterionfbrthethreefeamres,Irefertofeaturesofnativespeakerrspeech

sentencestresssincethereisnoresearchaboutcharacteristicsofeffbctivesentencestressavailabletothebestofmy

knowledge.

METHOD

Hypotheses

Asmentionedearlier,thisresearchseekstotestthefbllowinghypotheses

Hypothesis#l

IfalearnerproducesmoresentenceswithsentencestressinthesamewayasanativespeakerofEnglishdoes

intennsoflength,loudnessandpitchfbranintendedsentencestress,comprehensibilityofthelearner'sspeech

increasesincomparisontothosewhoproducefewersentenceswithsuchcharacteristics.

Hypothesis#2

Thethreefeamresfbrasentencestress-length,loudnessandpitch-areequallyrelatedtothecomprehensibility

rating.

SpeeChSampleS

Thespeechsamplesusedherewerethoselcollectedfbrmyprecedingquasi-experimentalsmdy(Chiba,2012),

whichwereproducedby20first-yearundergraduateeconomicsmajorsatamid-rankinguniversityinTbkyo,Japan-

9maleandllfemalesmdents・Theyreadadiagnosticspeech(adialog)twotimes,befbreandafieraninterventionin

Chiba2012(AppendixA).

Comprehensibilityrating

Fourratersevaluatedhalfofthedataand6ratersevaluatedtherestonadifferentoccasionin2011・Alltheraters

werenativespeakersofAmericanEnglish.Theyratedthespeechegcomprehensibilityandaccentednessaccording

toDewingandMunro'sl997research.Comprehensibilitywasalistener'sperceptionofhowdifficultitwasto

understandthespeaker,andaccentednesswasalistener'sperceptionofhowdiffbrentthespeaker'saccentwas廿om

nativespeakersingeneral.Asfbrcomprehensibility,Iaskedtheraterstoindicatethatofeachutteranceona5-point

scale(1=extremelyeasytounderstandand5=extremelydifficulttounderstand).Asfbraccentedness,Iaskedraters

toassessthedegreeofaccentednessonasecond5-pointscale(1=verylittleaccent,5=verystrongaccent).The

inter-raterreliabilityfbrthecomprehensibilitywas.87amongratersinonesession,and.89intheother;theinter-

raterreliabilityfbrtheaccentednesswas.80fbrone,and.91fbrtheother(theaccentednessratingisnotdiscussedin

relationtosentencestresshere).MoredetailsareinChiba2012.

Analysis

Thescopeoftheinvestigationhereistheportionoftherecordeddialogthatwaslongenoughfbrtheratersin

myprevioussmdytodecideonthecomprehensibilityandaccentednessratings.Alltheraterslistenedtoaslong

asaboutone-thirdofthetotallengthofthedialog.Therefbre,assumingthatthequalitythatwouldinnuencethe
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comprehensibilityratingwouldappearinthespecificportionofthedialog,Ianalyzedthedialogsofalltheparticipants

廿om@GWhere'sthelibrary?"to､GThey'redifferentinmylanguages.''withatotaloflOfUllsentences・Iexcludedone-

andtwo-wordthoughtgroupsbecausetheprobabilityofplacingacorrectsentencestresswouldincreasetoalarge

extentiftheywereincluded.Thus400sentencesproducedbyatotalof40participants3)werecomparedwiththose

producedbytwonativespeakersofAmericanEnglish.

First,Ismdiedspeechesoftwonativespeakers,whowereEnglishteachersinJapan,inordertoseewhichword

wasthelongest,loudestandhighestinpitchinasentencebyusingasoftwareG6SUGISpeechAnalyzer.''Thissoftware

showsthewordlengthinmilliseconds,theloudnessofavowelindB,andthepitchinHzofrecordedsamples.Then

Ianalyzedsmdent3speechestofindwherethelongestword,theloudestvowelandthevowelhighestinpitchwasin

eachsentence,andcomparedthemwithnativespeakergsamples.Usingthenativespeakergplacementofthethree

stressfeaturesasacriterion,Icountedthenumberofeachofthesamethreefeaturesoflearners'samplesifthey

appearedinthesameplaceasnativespeakersamples・Forexample,inanativespeakergsentence,､6They'redifferent

inmylanguage.'',$Glanguage''wasthelongest,thefirstvowelin@6different''wasloudestandhighestinpitch.IIooked

attheleamergspeechesofthesamesentencetoseeif@Glanguage''wasthelongestword,andifthefirstvowelin

G6different''wastheloudestandthehighestinpitchinthesentence.Ifallthethreefeamreswerethesameasthenative

speakers,'Itallied.one'fbrlength,@one'fbrloudnessand｡one'fbrpitchfbrtheparticularspeech・Ifanotherspeech

showedthelongestwordwasnot66language,''but66They're,''andthefirstvowelin66different"wastheloudestandthe

highestinpitch,Itallied@zero'fbrlength,but@one'fbrloudnessandpitch,fbrexample.Ilookedattheleamer3data

toseewhetheritbehavedlikenativespeakergintennsofthethreeaspects.TherawdataisinAppendixB.

RESUIJTS

Hypothesisl

Inordertotestthefirsthypothesisanddetennineifthereisacorrelationbetweenthe$correct4)'numberofsentence

stressesandthecomprehensibilityrating,Iplottedtheresultsinagraph(Figurel),withanx-axisfbrthenumberof

samestressplacementasanativespeakersampleanday-axisfbrthecomprehensibilityrating.Asyouseethere,there

isanapparentcorrelationbetweenthetwo,whichwastestedbyastatisticanalysiswithr･=-.449atthep<.01.The

squaredrwas.202,whichmeanstheeffectsizeisconsideredrather@large'accordingtoCohen'sguideline､Larson-

Hall,2010).

3)Thesamepersonreadadialogtwicewithanintervalofabout3months.

4)Iusedtheword'correct'fbrnowjusttoindicatethesamepatternofthenativespeakers'sentencestressfeaturesthatwere

availabletotheresearch．
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Hypothesis2

Tbtestthesecondhypothesisthatthethreeaspectsofsentencestressareequallyrelatedtothecomprehensibility

ratings,Iranastatisticstesttoseeiftherewasacorrelationbetweenthecomprehensibilityratingandeachofthethree

aspects,withtheresultthatpitchmmedouttobethemostcloselyrelatedtothecomprehensibilityratingasTablel

shows,whileloudnessseemstohavetheleastimpactoncomprehensibility.TheR2sfbrlengthandpitchindicatethat

bothofthemagnimdesofthecorrelationofthecomprehensibilityratingwiththesetwofeamresaremedium(Larson-

Hall,2010).
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correlationcoefficientr squaredr．(R2)

length -.331(p<.05) .109

loudness -.246伽） ､060

pitch -.381(p<.05) .145
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Theapproximationstraightlinearlinefbrthecorrelationbetweencomprehensibilityandloudnessisrelativelylevel

comparedwiththosefbrlengthandpitchasseeninFigures3,4and5,andasthestatisticalnumbersshowedinTablel.
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DISCUSSION

Hypothsisl

Theanalysisherehassuggestedthatthemore@correct'sentencestressesaleameremploys,thebetter

comprehensibilityratingwillbe.Inotherwords,ifaspeakerfailstoproduceaspeechwitheffectivesentencestress,a

listenerwouldfindthespeechdifficulttounderstand.Althoughtheeffectsizewas6large,'about80%ofthevariance

ofthecomprehensibilityratingremainsunexplainedbythethreefeamresofsentencestress.Thisshouldbeaccounted

fbrbyothersuprasegmentalfeaturessuchasrhythmandintonation,andthosesegmentalfeaturesthathavehigh

fimctionalload5).SpeechratealsoseemstoinfluencecomprehensibilitytoacertainextentasKang(2010)andTBguchi

5)RelativeFunctionalLoadbyCatfbrd(1987)showstherelative'load'ofsegmentalcontrastsinEnglish.Itindicatesthata

contrastofp/binawordinitialis98%,whilethatofd/zis6%,fbrinstance,suggestingthatanerl･orwithp/binaword-initial
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(2011)suggest

Hypothsis2

Pitchappearstohavethemostinfluenceoncomprehensibilityamongthethreecharacteristicsofsentencestress,

fbllowedbylengthwhileloudnessseemstohavelittleimpact.ThisresultisinlinewiththefindingsbyKang

(2013).Sinceshedidnotseparatelengthandpitchasldid,itisnotknownwhichwasmorecloselyrelatedto

comprehensibility,buttheoverallresultsarecomparable.Inhersmdy,.stressandpitch'wasfbundtobethestrongest

contributortotheoralfluencyjudgementamongsuchfeamresasfluencyjtonechoiceandsegmentalen･ors.This

findingalsoagreeswiththeafbrementionedstatementbyBolingerthatpointsouttheimportanceofpitchfbrits

diversedimention,eventhoughldidnotlookatpitchcontourinthisanalysis.

LimitationsandAreasfOrFutureResearch

Oneofthelimitationsofthissmdyisthatlusedonlytwonativespeakers'sentencestressplacementaSacriterion.

Thefeaturesofsentencestresshavenotbeensmdiedindetailtomyknowledge,andthecollectednativeEnglish

speakerrexamplesindicatedthatitwasnotpossibletoassignallthethreefeaturesonasinglewordinthought

group.Forexampleinthesentencef6Youcanonlyborrowthemthere.''thetwonativespeakersarticulated.borrow'

thelongestandtheloudest,andarticulatedthevowelof@only'highestinpitch,while@language'wasthelongestand

Gdifferent'wastheloudestandthehighestinpitchin66They'redifferentinmylanguage.''

Notonlythenumberlusedasacriterionwaslimited,butduringanagewhenEnglishisusedasa.lingua

franca',employingonlyanative-speakeraccentasanonnisnotpreferable.Languageteacherscannotagreeon

whichaccenttheyteach(Walker,2010),andleamerswouldrathernotpursueanative-speakeraccentduetothelow

possibilityofattaininganativespeakeraccent(Celce-Murciaetal.,2010).Instead,learnersprefertoaimfbrbetter

comprehensibilitywhencommunicatingwithnativeEnglishspeakersaswellaswithpeopleofdifferentLls.

Therefbrefbrthefiltureanalysis,Ineedtocollectthesamedialogreadingfifomdifferentspeakerswithgood

comprehensibilityincludingnon-LIspeakersofEnglishandanaylzethepattemofsentencestressfeamres,inaddition

toinvestigatingprecedingsmdiesthatdealtwiththoseaspects・Thiswouldrevealhowspeakersusethethreefeamres

toindicatesentenceStress.

Anotherlimitationinthissmdyistheraterdemographics・TheywereallAmericanundergraduatesmdents

whowereleamingJapaneseinclass.Manyofthem加dicatedthattheywereusedtoJapaensespeakers'accented

English,whichinmmcouldhaveinHuencedtheirjudgementofthelearnerrspeeches.Althoughthereisagreater

possibilitythatJapaneselearnersofEnglishwouldencouterEnglishspeakerswhoarefamiliarwithJapaneseaccented

EnglishaslongastheyareinJapan,teachersshouldalsohelpleamersexpressthemselvesclearlytothosewhohave

littlefamiliaritywiththeJapaneseianguagesinceitisspokenalmostexclusivelyinJapan.

Inspiteoftheselimitations,the伽｡加gsherehaveprovideduswithpedagogicalimplications.First,pitchshould

getmoreattentioninpronunciationteachingthanpreviouslythought・However,itisunclearhowtoteachittosuch

leamerswhosenativelanguagedoesnotusepitchthesamewayEnglishdoes.Theleamerswouldneedtocreateanew

phonologicalsystemfbreffectivepitchproductioninEnglish.

Althoughitisnotcleartomeexactlyhowtoteachphonologicalfeamresofsentencestress,teacherswouldbeable

positionwouldleadtoa廿equentproblemthanonewithacontrastofd/zinthesameposition
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toteachwheretoputsentencestressandwhythroughdifferentaspectsofEnglishteaching,suchasgrammar,reading,

speakingandlistening.Forexample,duringlistenmginstruction,youcanteachsmdentsthataspeakerwouldindicate

anintendedmessagewithanappropriatesentencestressbyhavingstudentslistentoagirlsayingG.Iwantedtwo

bananas!''andchooseanappropriatedescription,eitherapicmrewithagirlwithtwoapplesinherhandsorapicmre

withagirlwithonebananainherhand,dependingonwhether@two'or@bananagisstressed.T℃acherscanpoint

outsentencestressinahostanyactivity)especiallywhennewinfbnnationorcontrastappearssothatsmdentswill

graduallyknowstressiscloselyrelatedtomeaning.Itwouldbeofinteresttodesignateachingplanwithafbcuson

sentencestressinawiderangeofareasofEnglishteaching.

Fumresmdieswouldalsoneedtoinvestigatepitchcontour,andnotsimplytheheightofthepitchasinthissmdyjto

helpunderstandwhypitchplaysanimportantroleincomprehensibility.

Finally,asstatisticalnumbersshowedthatthereremainedabout80%ofvarianceunexplainedbysentencestress,

filrtherinvestigationwouldneedtoclarifythefactorsthatinHuencecomprehensibilityofEnglishleamergspeeches.6)
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AppendixA

Adiagnosticpassage(taken廿omp.82,ClearSpeech3rdedition)

7Wo【"Werm',SYzJ(た"応Mea

A:Excuseme,Where，sthelibrary？

B:1t'sonthecomerofMainStreetandSellingStreet.

A:SolTy,didyousaySellingorCeiling？

B:Selling.1t'sdirectlyaheadofyou,about2blocks.

A:Thanks.Ineedtobuysomebooksfbrmyclasses.

B:Oh,thenyouneedthebookstore.Youcan'tbuybooksatthelibrary.Youcanonlyborrowthemthere.

A:Iguesslconfilsedthewords.They'rediffbrentinmylanguage.

B:Iknowhowitis.IgetmixedupwithSpanishwordsthatsoundlikeEnglishwords,buthavedifferentmeanings.

A:AreyousmdyingSpanish？

B:Yes,it，sgoingtobemymajor,Whatareyoustudying？

A:I'msmdyingEnglishnow,butmym"orwillbeeconomics.

B:Really?Mybrotherwantedtostudyeconomics・Hetooktheentranceexamfbrthatdepartmentjustlastweek.

A:Didhesucceed？

B:No,quitetheopposite.He伽led.

A:That'stoobad.

B:Oh,it'sOK.Hewould'vehadtostudystatistics,andhehatedthatidea.Anyway,hechangedhismind,andnow

heplanstosmdymusic.

A:That，sgreat1Doeshewanttocomposeorperfbnn？

B:Both.Hewantstocomposeandperfbnn・Hearrangesprogramsfbrmusicians,buthealsoplaysclassicalguitar.

A:Well,Iwishhimalotofluck・Andgoodlucktoyou,too・ItwaSnicetalking.
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AppendixB

Thelearnergcomprehensibilityratingandsentencestressfeamres

LEARNER TIME COM LENGTH LOUDNESS PITCH ALL

A 1 2.75 7 4 3 14

A 2 3.50 7 6 5 18

B 1 3.80 6 1 2 9

B 2 4．25 6 3 3 12

C 1 2.75 8 3 5 16

C 2 1.70 7 3 5 15

， 1 3.17 9 2 5 16

， 2 2.00 5 5 3 13

E 1 3.50 7 3 5 15

E 2 1.40 7 3 3 13

F 1 3.17 6 3 4 13

F 2 1.50 4 3 3 10

G 1 4．25 4 4 3 11

G 2 2.50 8 5 5 18

H 1 3.33 4 2 1 7

H 2 3.67 6 2 2 10

I 1 4.17 6 2 4 12

I 2 2.50 5 8 6 19

』 1 2.10 6 2 4 12

』 2 2.33 6 6 4 16

K 1 4．25 5 3 3 11

K 2 4．50 5 4 3 12

L 1 2.50 7 2 2 1l

L 2 1.33 8 3 5 16

M 1 3.00 5 3 0 8

M 2 2.75 6 2 3 11

N 1 1.00 9 2 4 15

N 2 1.50 8 5 6 19

0 1 4.00 7 4 3 14

0 2 3.25 6 3 4 13

P 1 2.83 5 5 4 14

P 2 2.33 6 6 4 16

Q 1 4.00 8 2 1 11

Q 2 4.75 4 3 4 11

R 1 3.50 8 2 1 11

R 2 3.33 9 4 3 16

S 1 2.25 6 8 4 18
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S 2 1.80 8 5 6

T 1 3.50 5 2 2

T 2 3.50 6 2 3

Note.COMisthecomprehensibilityrating(1=easytounderstand,5=hardtounderstand)
instructionandTime2isaftertheinstructionfbrthesmdyChiba2012
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