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1. Introduction

Anincreasingnumberofstudiesintheresearchfieldofthesyllableindicates

theexistenceoflinguistically significantrestrictionsthatgovern phoneme

co-occurrencesinsidethesyllables(e.g.,Kessler&Treiman,1997;Perruchet&

Peereman,2004).Ofaparticularinteresttothecurrentstudyisthefactthatthis

patternofphonemeassociationsinsidethesyllablesaffectlanguageprocessing,

asdemonstratedinanumberofpsycholinguistictasks.Forexample,using

short-termmemory(STM)tests(Brady,Shankweiler,&Mann,1983;Treiman&

Danis,1988;Treiman,Straub,& Lavery,1994),psycholinguistic studies

demonstrated thatEnglish speakersshow significantrecalladvantagefor

vowel-coda(VC)sequencesoveronset-vowel(CV)sequences.Forexample,

whenaskedtorecallalistofnonsensewordsincluding,forexample,/kef/,

EnglishspeakersingeneralrememberedtheVCsequence(i.e.,/ef/)ofthe

to-be-remembered/kef/significantlybetterthantheCV(i.e.,/ke/)of/kef/,

reflectingthefactthatVCsareingeneralmorerestrictedthanCVsinEnglish

syllables(heretheterm "restrictions"refertotheoneson association of

phonemicelementswithinsubsyllabicsequences).

ComparablepsycholinguisticstudiesthatinvolveKoreanspeakers,however,

hasfoundthattheirbehavioralpatternscontrastwiththosefoundwithEnglish

speakers.Thatis,KoreanspeakersrathershowedprocessingadvantageforCV

sequencesoverVCsequenceswithinKoreansyllables.Inblendingtasks,for

example,whenKoreanspeakerswereaskedtocreateanewword,overalltheir

preferredresponsewasonewhereCVwasusedasachunkforblendingrather

thanVC(Derwing,Yoon,&Cho,1993).

Oneparticularinterpretationofthiscontrastingbehavioralpatternbetween

English-speakersvs.Korean-speakershasbeenthatitmaybeaconsequence

reflectingthecontrastingpatternintermsofoverallstrengthofphoneme

associationsinsideEnglishasopposedtoKoreansyllables.Thatis,inEnglish

syllables,VC associations are in generalstatistically stronger than CV

associations,thusgivingprocessingprivilegetoVC-overCV-sequencesin

psycholinguistictasksthattapontotheunconsciousknowledgeoftheEnglish

speakers.Ifthisisthecase,theninKoreansyllables,itispossiblethatthe

contrastingprocessingadvantagethatKoreanspeakersshowinpsycholinguistic
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tasksmaybeduetothegeneralpatternsofphonemecorrelationsinsideKorean

syllables,i.e.,KoreanCVassociationsmaybeingeneralstatisticallystronger

thanVCassociations.

Recently,Lee(2006)exploredpreciselythisquestion,i.e.,whetherthegeneral

statisticalpatterndoesinfactdifferacrossKoreanandEnglishandhow this

potentialdifferencerelatestothecross-linguisticsyllableprocessing,discovered

insuchpreviousstudiesasYoon&Derwing(2001).Forthis,Lee(2006)began

with a lexicon study.Specifically,in orderto assesstheassociation of

consonantsandvowelsinKorean,thestudyexaminedatotalof939Korean

single-syllableCVCwordsfoundwithaKoreandictionary.FollowingPerruchet

andPeereman(2004),Lee(2006)assessedthestrengthofassociationofelements

withinsubsyllabicsequencesthroughcorrelationcoefficients(thestatisticis

referredtoasrφ inthispaper;seethetextbelowfordetailaswellasKurtz&

Mayo,1979;Perruchet&Peereman,2004).

Specifically,Lee(2006)examinedthedegreetowhichthepresenceofa

specificconsonantinagivenpositioncorrelateswiththeoccurrenceofaspecific

vowelinthesamesyllable.Usingthisprocedure,thevalueofrφ wascomputed

forall152CVand76VCsequencesattestedinthe939single-syllablewords

foundwithaKoreandictionary.TheresultsrevealedthatKoreanCVsequences

areonaveragemorecohesivethanVCsequences.Comparablerφ valueswere

alsoobtainedforEnglishusingatotalof2521monomorphemicCVCformsthat

wereextractedfrom theCELEX Englishdatabase(Baayen,Piepenbrock,&

Gulikers,1995).TheresultrevealedthatthestatisticaldependencieswithinVC

weresignificantlystrongerthanCVsequencesinEnglish.

An implication ofthesefindingsisthatitmay provideapotential

mechanism thatcan explain the source ofcross-linguisticdifferencesin

sub-syllabicpatternsbetween Korean and English reported above.More

specifically,theaforementionedbehavioraldifferenceinsyllableexperiments

withKoreanvs.Englishspeakersmightreflectlearners’exposuretodifferent

generalpatternsofphonemecombinationsacrosslanguages.Thatis,thisview

claimsthattheprocessingadvantageforonset-rimemaybeseenfrom English

speakersduetostrongassociationsbetweenvowelsandcodasinEnglish.The

emergenceofadifferentbehavioralpatternfrom Koreanspeakersmayreflect

thecontrastingstatisticalpatternsoftheKoreanlexicon.
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2. Current research questions 

Buildingonthesepreviousstudies,thecurrentstudybeganwiththepurpose

ofcontributingtotheareaofsyllableresearch,specificallyintheresearchfield

ofKoreanandEnglishsyllablesandtheacquisitionofthembyfocusingonthe

followingresearchquestions.

Onemajorlineofresearcheffortinthispaperistofurtherexplorethe

findingregardingthestatisticalcharacteristicsofphonemecombinationsin

Korean.AlthoughLee(2006)hasfoundthatthegeneralstatisticalpatternof

sub-syllabicphonemeassociationsinKoreancontrastswiththecorresponding

patterninEnglish,thereportedstatisticalcalculationswaslimitedinitsscopein

thattheywerebasedonsimplesingle-syllableCVCwordsonly.Thus,aquestion

thatarisesiswhetherthispurportedcontraststillholdsinmorecomplexforms.

Thismaybecritical,asthedistributionalpatternsfoundinLee(2006)may

ratherreflectthepatternsofvowelsandconsonantsatword-(notsyllable-)

edges,sincetheCVCformsexaminedinthestudyincalculatingthestatistical

characteristicsinKoreansyllableswereallmonosyllabicwords.PreviousEnglish

lexiconstudiessuggestthattheassociationsobservedinsimpleCVCformsmay

generalizetopolysyllabicwords(Berg,1994,andtosomeextentRandolph,

1989).However,forKorean,nosuchevidenceisavailableyet;follow-upwork

withmoreextensivewordlistsisthusnecessary.Thecurrentstudythus

examinedpreciselythisissue.

RelatedtothisresearcheffortisthefactthattheKoreanwordlistsusedin

Lee(2006)werebasedexclusivelyonawrittencorpus.Inordertogarnerfurther

supportforthepurportedstatisticalcontrastbetweenKoreanandEnglishand

itsrolefortheprocessingpatternofphonemesequenceswithinsyllables,itis

importanttoverifythatthereportedgeneralizationsdoreflectthestatistical

patternsgoverningsequencesofsoundsinactualutterances.Thisrequiresthat

thedatabaseforthecomputationsofthestatisticsinKoreanbeextendedto

spokencorpora.

BuildinguponthislexiconstudywithaspokendatabaseofKorean,this

paperalsoexaminedimplicationsthatthispurportedcontrastbetweenthe

KoreanandEnglishlexiconsmayhaveonnativespeakersofKoreanwhenthey

acquiretheEnglishsyllablestructure.Moreconcretely,thisworkfocusedon
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examiningthepossibilitythatoneofthemajorindicatorsofKoreanlearners’

successinacquiringEnglishsyllablestructuremightbetheirawarenessofthe

statisticalcharacteristicsintheEnglishlexicon.Thisincludesthephonotactic

probabilitiesofparticularphonemesequencesaswellasthefactthatingeneral

thereisastrongrestrictiononvowelandcodasequences(oppositetothe

patternthatholdsinKorean).So,theideathatwasexaminedinthispaperwas

thatadvancedlearnersofEnglishmaybemuchbetterawareofthestatistical

differencethanlessadvancedlearnersofEnglish.

Theprimarymotivationforthisresearchquestioncomesfrom anumberof

recentexperimentalstudiesthathaveshownthatlanguageusersareawareofthe

probabilisticpatternsofphonemecombinationsinthevocabularyoftheirnative

language(Frischetal.,2000;Frischetal.,2004;Jusczyketal.,1994;Vitevitchet

al.,1997).Thesestudiesallpointtoaconclusionthatthestatisticalpattern

governingphonemeassociationsinalanguageisnotsomethingthatshowsupas

amerestatisticalartifactfrom alinguist’corpusstudybutsomethingthatreal

speakersdopickupinacquiringtheirnativelanguage.Ifthisisthecase,thenit

isplausiblethatpartoflearninganL2phonologymayalsoentailgoingthrough

aprocessofpickingupthestatisticsoftheinputfromtheL2soundsystemto

whichthelearnersareexposed.Ifso,thenitisapossibilitythatthelevelof

Koreanlearners’proficiencyinEnglishphonologycouldbepositivelycorrelated

withthedegreeoftheirsensitivitytothestatisticalpatternsinEnglishsyllables.

Thatis,relativelyadvancedKoreanlearnersofEnglishmighthaveinternalized

thespecificsaswellasthemodalstatisticalpatternspresentinEnglishsyllables

andthisknowledgemayhelpthem efficientlyprocesssoundsequencesin

Englishsyllables.Incontrast,thiskindofknowledgemaybemissingforthose

whohavelowproficiencyinEnglish,whichmayactasahindrancewhenthey

attempttoprocessEnglishsoundsequences.

3. Lexicon study

3.1 Procedure

Inordertoaddresstheseresearchquestions,thecurrentstudyusedthe
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followingmethods.Firstly,fortheKoreanlexiconstudy,thecurrentstudyused

adatasetfrom theCallFriendKoreancorpusoftelephonespeechcollectedby

theLinguisticDataConsortium(LDC).Theexactnameofthedatasetis‘Korean

TelephoneConversationLexicon’(LDC2003L02).Thisparticulardatasetwas

deemedtobeidealforthepurposeofthecurrentresearchinthatthedataare

spoken(obtainedfrom100telephoneconversations)andthatthewords(atotal

of25,251)in thedatasetallhavetheirphonologicaland morphological

information,whichisallcrucialincalculatingphonotacticprobabilitiesof

Koreanphonemesequences.

Incalculatingthestrengthofassociationofphonemeswithinsubsyllabic

sequences,thecurrentstudymadeuseoftwomeasuresofassociations,(i)

correlationcoefficients(i.e.,rφ)and(ii)chi-squaretestofindependencetests(i.e.,

χ2).Previousstudieshavevalidatedthesestatisticsasameasureofintrasyllabic

dependencies(e.g.,Perruchet& Peereman,2004;Manning& Schütze,1999).

Specifically,first,throughcorrelationcoefficients,wecanexaminethedegreeto

whichthepresenceofaspecificconsonantinagivenpositioncorrelatedwith

theoccurrenceofaspecificvowelinthesamesyllable(e.g.,forthesequence

/ip/,towhatextentdoesthepresenceofthevowel/i/correlatewiththe

presenceofcoda/p/?).Forthis,thecurrentstudyusedrφ,astatisticthatis

comparabletothatofPearson’r,providingavaluebetween–1.0(perfectly

negativelycorrelated)and+1.0(perfectlypositivelycorrelated)thatexpressesthe

degreetowhichtwovariablesareassociated(Kurtz& Mayo,1979).This

measureisidealparticularlyforthepurposeofthisresearchsinceitcangiveus

thestrengthofassociationbycalculatingthedegreetowhichthepresenceofa

specificconsonantinagivenpositioncorrelatedwiththeoccurrenceofa

specificvowelinthesamesyllable.

Inadditiontorφ,thecurrentstudyalsousedχ2,inordertoseewhetherwe

getsimilarresultsusingadifferentstatisticalmethodfromrφ.Themainideaof

chi-squaretestistocomparetheobservedfrequencieswithfrequenciesexpected

forindependence.Basically,ifthedifferencebetweentheobservedfrequencyof

agiven two-phonemesequenceand theexpected frequencyofthesame

two-phonemesequencyislarge,thenwecanrejectthenullhypothesisof

independence,meaningthatthecomponentsegmentsofthetwo-phoneme

sequenceisstatisticallysignificantlyrelatedtoeachother.
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3.2 Results

3.2.1AnalysisofCVCmono-syllablicwords

From thecorpus,Iextracted allmono-syllabic(CVC)and bi-syllablic

(CVC.CVC)words(allnouns).IreporttheresultfromtheCVCwordsfirst.The

totalnumberofCVCwordsinthedatabasewere645.Ofthewords,therewere

344differenttypesofCVsand176differenttypesofVCs.Thewordsincluded

manyhomophonesandtheyweretreatedasseparateitemsforthepurposeof

computationsreportedbelow.Whenaglideappearsbeforeavowelinagiven

CVCword,itwastreatedaspartofanonset,notasapartofanucleusvowel.

Foreachofthese344CVand176VCsequences,Icalculatedtheirrφ andχ
2

values.

First,asaconcreteillustrationofhowthecurrentstudymeasuredrφ,letus

considertwosuccessivephonemeswithinasyllable,i.e.,/k/and/a/,which

wasoneofthe344CVsequencesfoundwiththecurrentwordlist.Tocalculate

therφ valueof/ka/,Ifirstfoundthenumbersgiveninthecontingencymatrix

showninTable1below(followingPerruchet&Peereman2004).

Table1.Acontingencytable(adoptedfrom Perruchet& Peereman2004)

/a/

+ -

/k/ + a b

- c d

Inthetable,letter‘a’standsforthenumberof/k/and/a/phoneme

co-occurrences,‘b’forthenumberofco-occurrencesof/k/followedbyavowel

differentfrom /a/,‘c’forthenumberofoccurrencesof/a/precededbya

consonantdifferentfrom /k/,and ‘d’forthenumberoftwophoneme

sequencescomprisingneither/k/nor/a/.Finally,Ialsofoundthevalueof‘e’,

whichisthesumof‘a’‘b’‘c’and‘d’.Inthe645CVCwords,thenumbersfor

/ka/thatcorrespondtothesefivesymbolswere12,35,132,419,and645,

respectively.Withthesenumbers,thevalueof/ka/wascalculatedusingthe

equationin(1),whichwas0.009.Sincethenumberispositive,itindicatesthat

onset/k/andvowel/a/arepositivelycorrelatedwitheachotherinKorean

CVCsyllables.
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(1)rφ =







 





 (Perruchet&Peereman2004)

Ialso did anotherround ofcomputation using chi-square tests of

independence.Asbrieflymentionedabove,thebasicideabehindthiscalculation

wasthatiftherewerenodependenciesbetweenonset-vowelorbetween

vowel-coda,thentheprobabilityofaparticularsequenceistheprobabilityof

theactuallyattestedconsonant(ineitheronsetorincoda)inthecurrent

databaseofCVCwords,multipliedbytheprobabilityoftheactuallyattested

vowel.Thenumberswegetfrom thiscalculationaretheexpectedfrequencies

forCVandVCsequences.Wecanthencomparetheseexpectedfrequencies

withtheactualobservedfrequenciesofCVsandVCs,asanestimationofthe

co-occurrencerestrictionsthatgovernthesequencesinquestion(followingthe

ideapresentedinPierrehumbert,1994).Iftherearenostrongphonotactic

constraintsthatgoagainstacombinationofacertainpairofsegments(either

C+VorV+C),thentheexpectedfrequencyandtheobservedfrequencyofthe

twophonemesequencesshouldbeaboutthesame.

Theprobabilityforeachofthe344CVand176VCsequenceswascomputed

usingtheequationgivenin(2),wheresymbols‘a’-‘e’havethesamemeaningas

theyhaveinequation(1)above.Theprobabilitythatwasobtainedusing

equation(2)forthe/ka/sequencewas0.85.Noteherethatcomputationsofthe

probabilityofthiskindofsequencesinvolvemultiplecomparisionsamong

similarsequences.Inordertoavoidthepotentialproblemthatwegetsignificant

resultsbysimplydoinglotsofcomparisons,thecriticalsignificancelevelpwas

adjustedfrom thetypical0.05to0.00014.Thisparticularpvaluewasobtained

by dividing theusualcriticalvalue(i.e.,0.05)by thetotalnumberof

comparisons(i.e.,(0.05/(43*8)).Here43and8mean43distinctonsetsand8

distinctcodasrespectivelyintheCVC wordsofthecurrentdatabase.The

probabilityvaluefor/ka/(i.e.,0.85),farexceedingthecriticallevelp(0.00014),

indicatesthatthetwophonemesarenotstatisticallysignificantlycorrelatedwith

eachother.

(2)χ2=× × × 
×  × 

(Manning&Schütze,1999)
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Now,thefirsttworowsofTable2reporttherawmeanrφ valuesforCV

andVCsequencesfoundwiththe645CVCwords.Asthecurrentstudywas

mainlyconcerned withthestrengthofassociation(notwhetherornota

particularcorrelationispositiveornegative),thetablealsoreportsthemean

"absolute"values(abbreviatedas"Abs."inTable2)ofrφ fortheCVandVC

sequences.Thediscussioninthetextbelowismainlybasedontheseabsoluterφ 

values.

Table2.MeanvaluesofKoreantwophonemesequences(CVCsyllablewords)

N Min. Max. Mean Stdv.

CVrφ 344 -.094 .225 .00003 .046

VCrφ 176 -.090 .161 -.00008 .039

Abs.CVrφ 344 .0001 .225 .0034 .031

Abs.VCrφ 176 .00006 .161 .0315 .023

Ascanbeseen,themeanvalueoftheabsoluteCVrφ was.0034andthe

correspondingmeanvaluefortheVCwas.0315,indicatingthatonaverageVC

sequencesareapparentlymorestronglyrelatedtoeachotherthanCVsequences

inKoreanCVCsyllables.Toseewhetherornotthisdifferenceisstatistically

significant,IusedMann-WhitneyUtest,anon-parametrictestofsignificance.

Accordingtothistest,thedifferenceinmeanabsoluterφ valuesbetweenCV

andVCwasnotsignificant(U=30535,p>0.05).

Table3belowshowstheresultsfromthecomputationusingchi-squaretests

ofindependence.ItshowsthatacrossCVandVCsequencestherewasonlyone

CVsequencewhosedistributionissignificantlybelowthechancelevel.Assuch,

therewasnosignificantdifferenceintherateofoccurrenceofsignificantvs.

non-significantCVorVCsequences,whichcorroboratestheresultsfromtherφ

calculationsreportedabove.

Table3.Occurrenceofsignificantvs.non-significantCVorVCsequences

(CVCwords)

Significant NotSignificant Total

CV 1 343 344

VC 0 176 176
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Theresultsfrom rφ andχ2combinedindicatethatthereisnodifference

betweenCVvs.VCwithmorehighfrequencyitemsbasedonaspokencorpus.

Importantly,thiscontradictsthefindingreportedinLee(2006),wheretherewas

asignificantdifferencebetweenCVvs.VCsuchthatCVsweremorestrongly

restrictedthanVCs.IntheDiscussionsectionbelow,Idiscusspotentialfactors

thatmighthavecontributedtothediscrepancybetweentheresultsfrom the

currentstudyandthosefromLee(2006).

3.2.2AnalysisofthefirstsyllableofCVC1.CVC2bi-syllablicwords

Recallthatoneofthemajorquestionsthatthisstudyaddressesiswhether

thestatisticalcharacteristicsofmonosyllabicwordsstillholdinmorecomplex

words,i.e.,bisyllabicwordsinthecurrentstudy.Table4reportsthevalues

calculatedbasedonthephonemesequencesfromthefirstsyllableofbi-syllabic

words(i.e.,CVC1ofCVC1.CVC2words).

ThemeanvalueoftheabsoluteCVrφ was.075andthecorrespondingvalue

fortheVCwas.402,indicatingthatonaverageVCsequencesaremorestrongly

relatedtoeachotherthanCVsequences.TheMann-WhitneyUtestrevealed

thatthisdifferenceinmeanabsoluterφ valuesbetweenCVandVCishighly

significant(U=7303,p<.0001).Table5showsthatthereisanasymmetryin

therateofsignificantCV vs.VC sequences,specificallythereweremore

significantVCsequencethanCVs(Fisher'sexacttest,p<.0001),consistentwith

theresultinTable4.

Table4MeanvaluesofKoreantwophonemesequences

(CVC1ofCVC1.CVC2bi-syllabicwords)

N Min. Max. Mean Stdv.

CVrφ 101 -.133 .286 .049 .090

VCrφ 81 -.021 .820 .401 .246

Abs.CVrφ 101 .0004 .286 .075 .070

Abs.VCrφ 81 .001 .820 .402 .245
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Table5Occurrenceofsignificantvs.non-significantCVorVCsequences

(CVC1ofCVC1.CVC2words)

Significant NotSignificant Total

CV 12 89 101

VC 37 44 81

3.2.3AnalysisofthesecondsyllableofCVC1.CVC2bi-syllablicwords

Now,Table6and7reporttheresultsbasedonthephonemesequencesfrom

thesecondsyllableofbisyllabicwords(i.e.,CVC2ofCVC1.CVC2words).The

meanvalueoftheabsoluteCVrφ was.060andthecorrespondingvalueforthe

VCwas.041.TheMann-WhitneyU testrevealsthatthisdifferenceinmean

absoluterφ valuesbetweenCVandVCisnotstatisticallysignificant(U=5809,

p>.05).Consistentwiththis,Table7showsonthebasisofachi-squaretest

thatthereisnodifferenceintherateofsignificantCV vs.VC sequences

(Fisher'sexacttest,p>0.05).

Table6MeanvaluesofKoreantwophonemesequences

(CVC2ofCVC1.CVC2bi-syllabicwords)

N Min. Max. Mean Stdv.

CVrφ 110 -.165 .289 .031 .082

VCrφ 100 -.173 .168 -.014 .073

Abs.CVrφ 110 .0003 .289 .064 .060

Abs.VCrφ 100 .0001 .173 .061 .041

Table7Occurrenceofsignificantvs.non-significantCVorVCsequences

(CVC2ofCVC1.CVC2words)

Significant NotSignificant Total

CV 18 92 110

VC 20 80 100

3.3 Discussion of the results of the lexicon study

Tosummarize,unlikeourinitialexpectation,thecurrentstudyfoundthatan

asymmetrybetweenCVvs.VCwasfoundonlyforalimitedcase.Specifically,
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VCassociationswereingeneralstatisticallystrongerthanCVassociationsonly

forthefirstsyllablesofbi-syllabicwords.Nodifferencewasfoundinthecaseof

mono-syllabicwordsandthesecondsyllablesofbi-syllabicwords.Thecurrent

resultscombinedthencontradictwiththefindingreportedinLee(2006),where

CVswereingeneralmorestronglycorrelatedwitheachotherthanVCs.A

naturalquestionthatarisesiswherethelocusofthiscontradictingfindinglies.

Oneexplanationfortheseconflictingresultsisthatthedifferenceinthe

examineddatasetsbetweenthecurrentandtheoneusedinLee(2006)might

havebeenacontributingfactor.Specifically,Lee(2006)examinedCVCwords

takenfrom awrittencorpuswhilethewordsexaminedinthecurrentstudy

camefromaspokencorpus.Giventhatwordsthatappearinspokencorporain

generaltendtocontain(mostly)relativelyhighfrequencyitemscomparedto

thosefoundinwrittencorpora,thecurrentresultindicatesthatrelativelyhigh

frequencyformsmaydifferfromrelativelylowfrequencyformsintermsofthe

distributionofCV vs.VC correlationstrengths.A furtherlexiconstudyis

obviouslyneededtoverifythisconjecture.Specifically,giventhattheCV/VC

asymmetryisnotfoundwithmorefrequentCVCwordswhileCVsaremore

stronglycorrelatedthanVCsinthecaseofCVCwordsfrom awrittencorpus,

thismayindicatethatthereisanincreaseinrφ valuesforVCsequencesinhigh

frequencyCVCwordsthatappearinspokencorpora.Webelievethatthisisa

particularlyinterestingissuethatneedsfurtherexplorationsgiventhealready

significantamountofrestrictionthatKoreanphonologyputsonvowel-coda

sequenceswithinsyllables.Specifically,giventhatthereisamassivecoda

neutralizationinKorean,ifKoreanphonologyputsfurtherrestrictionsatall,the

obviousexpectationisthattherestrictionsshouldbeputonphonemesequences

otherthanvowel-coda.Thisargument,however,obviouslydoesnotmake

sensesgiventhecurrentfinding.

Anothermajorfindingofthecurrentlexiconstudyisthatunlikeourinitial

expectationbasedonfactsfrom otherlanguages,theassociationsobservedin

simpleCVCformsdidnotappeartogeneralizetopolysyllabicwords.Thatis,

VCs(notCVs)weremorestronglyrestrictedintheCVC1ofCVC1.CVC2

syllableswhiletherewasnodifferenceinthecaseofCVC2.Afurtherdetailed

studyisneededtofindoutwhytheCV/VCasymmetryisfoundonlyinthe

caseofthefirstsyllableoftwo-syllablewords.Possiblefactorsthatmighthave
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influenced theresultinclude(i)phonologicalvariationsthattargetcoda

consonantsofthefirstsyllableonly(e.g.,assimilationsofthecodaconsonantin

thefirstsyllabletotheonsetconsonantofthesecondsyllable)and(ii)the

differenceinthepositionwhereaparticularcodaconsonantoccurs(i.e.,syllable

finalvs.wordfinal).

4. STM tasks

Anothermajorresearchquestionthatthecurrentstudyaddressedwasto

examinethepossibilitythatadvancedKoreanlearnersofEnglishcouldbemore

sensitivetotheprobabilisticphonotacticsofEnglishthanlessadvancedlearners.

Toexaminethis,thecurrentstudyusedapsycholinguistictechniquecalled

short-termmemory(STM)tests(Brady,Shankweiler,&Mann,1983;Treiman&

Danis,1988;Treiman,Straub,& Lavery,1994).InatypicalSTM experiment,

experimenterexaminerecallerrorsproducedbysubjectstoseewhethercertain

sequencesofphonemesaremorelikelytostaytogetherintheerrorsasagroup

thanotherlogicallypossiblegroupsofsegments.Forexample,supposethatthe

to-be-rememberedstimulusisaC1VC2syllablelike/tik/.InatypicalSTM test,

subjectsareasked torememberalistofstimuliincludingthisparticular

stimulus.Ifasubjectinadvertentlymakesanerrorinrecallingtheto-be

remembered word and theerrorretainstwophonemesfrom theoriginal

stimulus(i.e.,thesubjectscorrectlyrememberedonlytwoadjacentsegmentsof

theCVCstimulus),thespecificquestionaskedinthistypeofexperimentis

whetherthetwophonemesthatwererememberedasagroupwillbemore

likely/ti_/(oftenreferredtoasC1Vretentionerror)or/_ik/(VC2retention

error).

Forthepurposeofthecurrentstudy,thecurrentstudymanipulatedthe

phonotacticprobabilityofonset-vowelandvowel-codasequencesinEnglish

CVCstimuliinaSTM taskandauditorilypresentedthem toKorean-speaking

learnersofEnglishtoexaminetheirerrorpatternsinthetask.Theoverarching

hypothesiswasthatrelativelyhighlyskilledlearnersofEnglishwouldusetheir

knowledgeoftheEnglishstatisticalpatterninrecallingthestimulitotheextent

thatwouldbeexpectedbasedonthereliabilityofthestatisticalpatternsinthe
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input.Forexample,theparticipantsmayrememberanEnglishCVsequence

betterthananEnglishVCsequenceoccurringinsideanEnglishCVCsyllableif

thephonotacticprobabilityoftheformersequenceishigherthanthelatterin

theEnglishlexicon.ThereversepatternisexpectedfromaCVCsyllablewhose

VCsequencehasahigherphonotacticprobability.Thatis,recallerrorswill

favorwhicheversequencehasahigherphonotacticprobabilityinEnglish.This

kindofbehavioralpatternisnotexpectedfrom relativelylessskilledlearners.

4.1 Participants

Koreancollege-levelstudents(N=20)learningEnglishasaforeignlanguage

wererecruited.SincetherangeoftheirEnglishabilitywasexpectedtobewide,

forthepurposeofthecurrentstudy,Idividedtheparticipantsintotwogroups

basedontheirperformancesonastandardizedEnglishspeakingtest.The

speakingtestwasdevelopedbytheuniversitywithwhichthecurrentauthoris

affiliated.TheformatofthetestissimilartothatoftheTOEFLiBT.Resultsof

thespeakingtestwereratedbasedontherubricssimilartotheTOEFLiBT

speaking rubricsby experienced EFL teacherswho underwenta rater's

workshopgivenbyanexpertinthefieldoftheassessmentofEnglishspeaking

performance.Theratersprovidedaholisticscoreforeachanswerfrom the

studentsusinga0-4pointscalewhere0indicatesnoresponseand4indicates

nativelikefluency.Thecurrentstudyselected10studentsfromthescorerange

of2.0~2.5andanother10studentsfrom thescorerangeof3.1~3.5.Forthe

purposeofthecurrentstudy,theformer10studentsrepresentarelativelylow

fluencylevel,whilethelatter10arelativelyhighfluencylevel.

4.2 Procedure

Intheexperiment,participantswerefirstfamiliarizedtothetargetEnglish

pronounceablenonsenseCVCwords(atotalof6suchnonsensewordsina

givenlistpre-recordedbyanativespeakerofEnglish).Theythenheardeach

wordonebyoneoveraloudspeakerandimmediatelyrepeatedit.Icorrected

theparticipantsifIthoughtthattheymispronouncedtheintendedsyllable.

Followingthisfamiliarizationphase,participantslistenedtotheentiresetof6

syllablesinadifferentrandomorder.Therewerethenaskedtoorallyrecallthe
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6syllablesin agivencondition(seebelow fordescriptionsofthethree

conditionsusedinthecurrentstudy).Theerrorpatternswereexamined.

Withregardtoexaminingtheerrors,thosethatretaintwophonemesofan

originalstimuluswereanalyzed.Forexample,letussupposethat/zul/isone

oftheto-be-rememberedstimuliinaparticularlistinthemainexperiment

session.Ifaparticipanterroneouslyproduced/zus/or/dul/atanypositionin

his/herrecalllist,thiserrorwascountedassharingtwophonemeswiththe

(to-be-remembered)teststimulus/zul/,namelyCVandVCrespectively.Iwill

refertothiskindoferrorsas"two-phonemeretentionerrors".

With regard to theexpected results,thecurrenthypothesiswasthat

advancedlearnersofEnglishwouldrememberCVsbetterthanVCsifthe

to-berememberedstimulihadhigherCVprobabilities.Thereversepatternwas

expectedifthestimulihadhigherVCprobabilities.Thisexpectationwasbased

ontheassumptionthatadvancedlearnerswouldbesensitivetophonotactic

probabilitiesintheEnglishlexicon.Incontrast,nosuchprobabilityeffectswere

expectedtobeobservedfromparticipantswhohavelowproficiencyinEnglish.

4.3 Stimuli

ThestimulifortheSTMexperimentconsistedof6listsoffiveCVCnonsense

Englishsyllableseach.Therewerethreeconditions(ConditionA-C)inthe

experimentandeachconditioncontained2listsofsixCVC nonwords(3

conditionsx2listseachconditionx5nonwordseachlist=totalof30test

stimuli).ConditionAhad5syllablesofCVCsyllableswheretheonset-vowel

sequencehadahighcontingencyvaluethanthevowel-codasequence("CV+vc").

ConditionBhad5syllablesofCVCsyllableswherethevowel-codasequence

hadahighcontingencyvaluethantheonset-vowelsequence("cv+VC").Finally,

ConditionC had5syllablesofCVC syllableswhereboththeonset-vowel

sequence and the vowel-coda sequence had a high contingency value

("CV+VC").

Thecontingencyoftwo-phonemesequencewasassessedbytherelativerφ 

valueofeachsequence.AhighcontingencyEnglishCVsequenceisonewhere

thatparticularCV sequence'srφ valuewashigherthanthemedianvalue

computedacrossthewholepopulationof282CVsequencefoundwiththeCVC
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wordsintheCELEXdatabase(Baayen,Piepenbrock,&Gulikers,1995).Likewise,

aparticularEnglishVCsequencewasconsideredtohaveahighcontingency

valueifthatvalueexceededthemedianrφ valuecomputedacrossthewhole

222sequencesfoundwiththeCELEXdatabase.Inordertoestablishthatthe

onset-vowelandvowel-codasequencesin"CV+VC"conditionare"equally"high,

theMann-WhitneyUtestwasperformed,testingthenullhypothesisthatthere

isnodifferencebetweentheCVandVCcomponentsofthestimuliinCondition

C.Themeanrankforonset-vowelwas28.5andthemeanrankforvowel-coda

was32.4.Thedifferencewasnotsignificant(U=392,p=0.39(two-tailed)).

ExamplesofthestimuliineachconditionarepresentedinTable8.

Table8ExamplesofEnglishSTM stimuliacrossthethreeconditions

(targetstimulipartiallybasedonthoseusedinLee,2006)

Type Examples

CV+vc kɔɪd,jɛʧ,geɪs,mæb,zul

cv+VC ɵip,ðaɪt,ʤuʒ,sɔɪn,ʃɑb

CV+VC rus,bʊd,zoʊl,ʤæʃ,jaʊt

4.4 Results

Subjectsworeahead-mountedmicandtheirresponseswererecordedintoa

digitalrecorder.Theserecordingswerelateranalyzedbythecurrentauthor.

Therewere588responsesintotal.Outoftheseresponses,253(43%)were

correctresponses.An item wasregarded asa correctresponse ifthe

to-be-remembered item was accurately reported (i.e.,when the original

to-be-remembereditemwas/zul/,andthesubjectreportedtherewas/zul/in

thelist).Outofthe335errors,70(21%)were"don'tremember"responses.

Two-phonemeretentionerrorsoutoftheremainingerrorswereanalyzed.

Thecriticalvariablethatthecurrentstudytoexaminewastheroleof

strengthofphonemecorrelationofphonemesequencesinKoreanspeakers'

retentionsofcertaingroupsofphonemesinEnglish.Forthis,eachofthetwo

phonemeretentionerrors,wascodedintermsoftheirrφ valueintheoriginal

stimuliwithwhichtheerrorisassociated.Forexample,ifasubjectproducedan

error/zus/from theto-be-rememberedstimulus/zul/,thiswascodedasa
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"highrφ CVretentionerror,sincetherφ valueofthesequence/zu-/in/zul/

washigh.Ifasubjectinsteadproduced/dul/,thenthisconstitutesanerror

originatingfroma"lowrφ VC",sincethesequence/-ul/in/zul/hadalowrφ

value.

Figure1belowreportsthepercentageoftwo-phonemeretentionerrorsthat

retained"onsetandvowel"(i.e.,CVretention)asagroupfrom thethreetypes

ofto-be-rememberedstimuli(i.e.,CV+vc,cv+VC,CV+VC).Thedarkerbars

representthepercentagesofCVretentionsfromtheadvancedKoreanlearnersof

English,whilethelighterbarsrepresentthepercentageofCVretentionsfrom

thelessadvancedKoreanlearnersofEnglish.

Figure1.Resultof% CVretention

Aninspectionofthefiguresuggeststhatforboththeadvancedandless

advancedspeakersalike,theonset-vowelsequenceshavebeenretainedmore

oftenthanthevowel-codasequencesacrossthethreetypesofto-be-remembered

stimuli.Inthecaseof"cv+VC",althoughitisapparentthatproportionally

somewhatlessCVwasretainedasagroup,comparedtothepercentageofCV

retention from "CV+vc"and "CV+VC",thedifferencewasnotstatistically

significant.Specifically,inordertoexaminewhethertheproportionoftheCV

sequenceretaineddifferedsignificantlyasafunctionofthethreedifferenttypes

ofto-be-rememberedstimuli,thepercentCVretentionerrorwasanalyzedin
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ANOVAwithtwovariables(3typesofstimuliand2proficiencylevels).The

resultsfromtheANOVAindicatedanon-significanteffectforthetypeofstimuli

(F(2,54)=2.56,p>0.05),anon-significanteffectforproficiencylevel(F(1,54)=

3.94,p>0.05),andanon-significantinteractionbetweenthetypeofstimuliand

theproficiencylevel(F(2,54)=3.56,p>0.05).

4.5 Discussions of the STM study

Unlikeourinitialexpectation,thecurrentresultsindicatethatadvanced

learnersofEnglisharenomoresensitivetotheprobabilisticphonotacticsof

Englishthanlessadvancedlearnersare.Infact,bothtypesofEnglish-learning

Koreanspeakersrememberedtheonset-vowelsequencesoftheoriginalEnglish

nonsenseCVC syllablesbetterthanthevowel-codasequences.Thatis,the

manipulationofthephonotacticprobabilityofonset-vowelandvowel-coda

sequencesinEnglishCVCstimuliinaSTMtaskdidnotaffectKoreanspeakers'

errorpatternsinthetask.HereIwouldliketodiscussthisfindingintermsof

theirimplicationsforthemodelsofL2phonologyacquisition,particularlywith

regardtotheroleoffrequencyoftheinputinL2phonologyacquisition.

Recentworkinthisareasuggeststhatthereisatensionbetweentwomajor

theoriesofL2phonologyacquisitionabouthowL2learnersgettolearnsound

structuresthatarenotintheirL1phonology.Onetheory,whichcanbecalled

parameter-resettingapproach,claimsthatlearnersareabletoresetaparameter

toanewvalue,leadingtotheacquisitionofrelatedphonologicalstructuresin

L2(e.g.,Meisel,1995).Withregardtoacquiringsub-syllabicstructuresofL2in

thisstudy,thismeansthatitisuniversalthatsyllablesarehierarchically

organizedwithcertainprimitivesub-syllabicconstituents,i.e.,onset-rimevs.

body-coda.Whatlanguagelearnersdoinitiallyistofindanappropriatevaluein

theirL1andmayswitchthevaluetoanewonewhentheyareconfrontedwith

anL2.Ifthisisthecase,thenlearningthesyllablestructureinL2shouldnotbe

affectedbyfrequencyintheinput.Inthissense,thecurrentfindingispartially

consistentwith this model.Korean speakers implicitly knows thatthe

sub-syllabicstructureofKoreansyllablesconsistsofbody-codaandtheysimply

makeuseoftheseunitsinprocessingphonemesequencesinsideEnglish

syllables.ThefindingthatthelevelofEnglishproficiencydidnotinfluencethe
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result(i.e.,therecalladvantageforonset-vowelovervowel-codasequencesfor

bothtypesofparticipants)simplymeansthatevenparticipantsthathave

relativelyhighfluencyinEnglishdidnotreachtoapointinL2acquisition

wheretheyswitchtoanewvalue.

Incontrasttothis,anothertheory(oftentermedasemergentistapproachin

literature) claims that L2 learners’ learning reflects probability-based

phonologicalpatternsthattheyencounterwhiletheyareexposedtoatarget

language.Underthistheory,contingencylearningshouldplayanimportantrole

insecondlanguageacquisitionofphonology(Ellis,2002).Ifthisisthecase,then

learningsub-syllabicpatternsinanL2shouldreflectthisfrequencyeffectsuch

thatatleasttheadvancedlearnersofEnglishinthecurrentstudyshouldhave

shownsensitivitytothefrequencydifferenceofphonemesequencesinthe

input.Thecurrentresultisapparentlynotconsistentwiththismodel,sincethe

recallpatternfrom thetwotypesofstimuli,i.e.,CV+vcvs.cv+VC,wasnot

different.Itispossible,however,thatthecollegestudentswhoweclassifiedas

"relativelyhighlyfluentEnglishlearners"mightnothavethefluencylevelthat

weexpectedfromthem,whichiswhytheyapparentlydidnotshowfrequency

sensitivity.Animportantfollow-upofthecurrentstudy,thus,istoincludemore

diverserangeofKorean-learnersofEnglishtoseewhetherthecurrentresult

couldgeneralizetothepatternsfoundfrom moreexpandedsubjectpool.To

summarize,thecurrentSTM resultsindicatethatKoreanlearnersofEnglish

seem toapplythedominantsub-syllabicpatternoftheirL1syllables(i.e.,

body-coda)intotheirprocessingofEnglishCVCnonsensesyllables.

5. Conclusion

ThereisagrowingbodyofworkinthefieldofKoreanphonologythat

examinestheroleofphonotacticprobabilityintherepresentationandprocessing

ofphonologicalentities(e.g.,KooandOh,2007;Lee,2007).Thesestudies

cruciallyrelyonsomeobjectivemeasuresofphonotacticprobabilityinKorean.

Asmentioned above,pastlexicon studiesand themeasurementsthereof,

however,arelimitedinthatthedatasetsusedwereprimarilywrittenones,

consideringlimitedtypesofwordslikemonosyllables.Inthisrespect,theresults
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from thecurrentstudyindicatethatdevelopingmoreobjectvephonotactic

measuresinKoreanstillneedmorework.Specifically,futurefollow-upstudies

shouldaddresswhythegeneralpatternofphonemeassociationsappeartobe

differentbetweentheitemsbasedonwrittencorporaandthoseonspokenones.

Assumingthatgeneraltokenfrequenciesofwordsinthetwodifferenttypesof

corporaaredifferent,itmaybeworthexaminingthetokenfrequencyfactorin

moredetail.Additionally,itwouldbeworthexploringinmoredetailtheoverall

statisticalpatternsofphonemeassociationsforthemoreabstractlevelseparately

fromthemoresurfacelevelgiventhecurrentcontrastingfindingregardingthe

mono-syllabicvs.bi-syllabicwords.Finally,regardingtheacquisitionofthe

generalpatternofphonemeassociationsinasecondlanguageitstillremainsto

beseenwhetherthepatternacquistionissolelyaffectedbythedominant

patternsinL1orwhetherthereisstillapossibilityforthepositivecorrelation

betweenthelevelofL2fluencyandthedegreeofsensitivitytothestatistical

patternsgoverningphonemecorrelationsinL2syllables.

Reference

Baayen,R.,Piepenbrock,R.,&Gulikers,L.(1995).TheCELEXlexicaldatabase

(Release2)[CD-ROM].Philadelphia,PA:LinguisticDataConsortium,

UniversityofPennsylvania.

Berg,T.(1994).Thesensitivityofphonologicalrimestophoneticlength.Arbeiten

ausAnglistikundAmerikanistik,19,63-81

Brady,S.,Shankweiler,D.,&Mann,V.(1983).Speechperceptionandmemory

coding in relation to reading ability.JournalofExperimentalChild

Psychology,35,345-367.

Derwing,B.,Yoon,YeoB.,& Cho,SookW.(1993).Theorganizationofthe

Korean syllable: Experimental evidence. In P.M. Clancy (Ed.),

Japanese/KoreanLinguistics(Vol.2,pp.223-238).Stanford,CA:Centerfor

theStudyofLanguageandInformation.

Ellis,N.C.(2002).Frequencyeffectsinlanguageprocessing:areview with



ALexiconStudyonPatternsofPhonemeSequenceContingencyinKoreanandEnglishSyllables∣ 67

implicationsfortheoriesofimplicitand explicitlanguageacquisition.

StudiesinSecondLanguageAcquisition24,143-188.

Frisch,S.,Large,N.,&Pisoni,D.(2000).Perceptionofwordlikeness:Effectsof

segmentalprobabilityandlengthontheprocessingofnonwords.Journalof

MemoryandLanguage,42,481-496.

Frisch,S.,Broe,M.,& Pierrehumbert,J.(2004).Similarityavoidanceandthe

OCP.NaturalLanguageandLinguisticTheory,22,179-228.

Kessler,B.,& Treiman,R.(1997).Syllablestructureandthedistributionof

phonemesinEnglishsyllables.JournalofMemoryandLanguage,37,295-311.

Koo,H.&Oh,Y.(2007).Onset-to-Onsetprobabilityandgradientacceptabilityin

Korean.LanguageResearch,43,289-310.

Kurtz,A.K.&Mayo,S.T.(1979).Statisticalmethodsineducationandpsychology.

NewYork:Springer-Verlag.

Lee,Y.(2006).Sub-syllabicconstituencyinKoreanandEnglish.Unpublished

doctoraldissertation.NorthwesternUniversity.

Manning,C.,& Schütze,H.(1999).Foundationsofstatisticalnaturallanguage

processing.Cambridge,MA:MITPress.

Perruchet,P.,& Peereman,R.(2004).The exploitation ofdistributional

informationinsyllableprocessing.JournalofNeurolinguistics,17,97-119.

Randolph,M.A.(1989).Syllable-basedconstraintsonpropertiesofEnglishsounds.

Unpublisheddoctoraldissertation.MassachusettsInstituteofTechnology.

Treiman,R.,&Danis,C.(1988).Short-termmemoryerrorsforspokensyllables

are affected by the linguisticstructure ofthe syllables.Journalof

ExperimentalPsychology:Learning,Memory,andCognition,14,145-152.

Treiman,R.,Straub,K.,& Lavery,P.(1994).Syllabification ofbisyllabic

nonwords:Evidencefromshort-term memoryerrors.LanguageandSpeech,

37,45-60.

Vitevitch,M.,Luce,P.,Charles-Luce,J.,& Kemmerer,D.(1997).Phonotactics

andsyllablestress:Implicationsfortheprocessingofspokennonsense

words.LanguageandSpeech,40,47-62.

Yoon,YeoB.,& Derwing,B.(2001).A languagewithoutarhyme:Syllable

structureexperimentsinKorean.CanadianJournalofLinguistics,46,187-237.



68∣ YongeunLee

Yongeun Lee

DepartmentofEnglishLanguageandLiterature

CollegeofHumanities,Chung-AngUniversity

221Heukseok-Dong,Dongjak-Gu

Seoul156-756,Korea

Phone:82-2-820-5874

Email:yelee@cau.ac.kr

Received: 23 March, 2010

Revised: 19 June, 2010

Accepted: 24 June, 2010


