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Abstract

We proposeanewv methodfor teachingtalian spealersto pronounceésermancompoundsThis
methodgivesasfeedbackheprosodicallycorrectedrersionof anutterancen thelearners'own
voice addingemphasigo the stressposition,in orderto helpthe learnersbetterrecognizethe
correctpronunciatiorandidentify their errors. In our study twelve Italian speakrswith Ger
manasL2 pronouncesermancompoundsn isolationand/orembeddedh longerutterancesA
rst groupof spealkrsrecevestwo kindsof feedbacki) theirown utterancegorrectedn their
prosodicparameterpitch-contouy local speecirate,andintensity andii) a secondcorrected
version,whoseprosodicparametersorrespondo anutterancepronouncedy a native spealker
puttingemphasi®n the stressedyllable. The secondgroupof speakrsrecevestwo kinds of
feedbackaswell: i) thetraditionalfeedbackconsistingin the utterance®f a native spealer,
andii) the utterance®f the native speakr puttingemphasion the stressedyllable. Percep-
tion resultsshav thatthethreekinds of feedbacknvolving emphasisnd/orsynthesisaremore
effective thanthe traditionalmethod,but thatthereis no signi cant differencebetweenthose
threekinds of feedback We expectedthefeedbackn thelearners own voicewith emphasigo
be more effective thanthe samefeedbackwithout emphasis.A possiblereasoncould be that
several Italian spealkrs imitated the emphasizedrersion, causingthe evaluatorsto judge the
word stressascorrectbut assigningt alower scorethanif theword hadnotbeenoverstressed.

1. Intr oduction

The pronunciationof Germancompoundss dif cult
for Italian spealersbecausehey tendto stressthe second
partof the compoundsnsteadof the rst. An exampleare
separablgre x verbs:thepre x hasalwaysto bestressed,
but Italian spealerstendto stressthe verb instead. Even
adwancedtalian learnersof Germanliving in Germairy for
mary yearsmay make this kind of mistale systematically
A reasoncould be that Italian spealershave dif culties in
perceving the actualstresspositionin words pronounced
by Germannative spealers. Their perceptionof stress
mightrely on differentacousticcuesfrom the Germans.

In theltalian languagegdurationhasbeendemonstrated
to bethestrongestcousticcue(Bertinetto1980;Bertinetto
1981). Sinceltalian spealersrely on this parameterthis
couldleadthemto perceve the secondcompoundpart as
being stressednsteadof the rst. In a study conducted
by the rst author wrongly stressedGermancompounds
pronouncedy Italian spealerswerecorrectedoy copying
FOcontoursanddurationsof thesegmentdrom compounds
pronouncedy a Germannative spealer. The resultsof a
perceptionteston thesestimuli shaved that the synthesis
of the FO contourwasmore effective thanthe synthesisof
durationin correctingthe lexical stressof the compounds
(Bissiri 2006).

In generallanguagdearnersare often not ableto rec-
ognize their wrong pronunciationwithout external help.
Thereforehey shouldreceive appropriatdeedbacko iden-
tify andcorrecttheir own mistales. Recast,'the teachers
correctrestatemenof a learners incorrectlyformedutter

ance” (Nicholas, Lightbown & Spada2001, p. 720), has
shavn to beaneffective form of feedbackor phonological
mistales(Lyster1998).Recastsreatedy meansof resyn-
thesisof thelearners'utteranceshouldhelpthemto better
distinguishthe differencebetweerthe right andthe wrong
pronunciationNagano& Ozawva 1990). Accordingto this
hypothesissome ComputerAssistedLanguagelLearning
programs(CALL) offer as feedbackthe synthesisof the
learners'utterancegGermain-Rutherfor& Martin 2000;
Hirose,Gendrin& Minematsu2003; Hirose 2004; Martin
2004).Moreoverthecorrectioncouldbeemphasizeth the
feedbackChaudron 977 ,“repetitionwith changeandem-
phasis”),to helpthelearnerddentify their mistales.

Consequentlyfeedbackconsistingin recordedutter
ancesof a native spealer is not sufcient to make learners
realizethe wrong stressin their utterances.Our rst hy-
pothesisto be testedis that feedbackin the learners'own
voice instead,obtainedwith resynthesishelpsthem bet-
ter perceve thedifferencebetweertheright andthewrong
pronunciation(Tillmann & P tzinger 2004). Our second
hypothesiss thatemphasiof the correctly stressedylla-
blein thefeedbackhelpsthelearnerd¢o moreeasilylocate
theirerrors.

In the next sectionwe describethe methodwe usedto
testour hypotheses.In section3 we reporthow we col-
lectedthe datawe usedin the experiment. The synthesis
procedureof the learners'speechs describedn section4.
Section5 explainshow the pronunciatiortrainingwascar
ried out. The perceptiontestusedto evaluatethe training
resultsis illustratedin section6. Section7 describesand
discussetheresultsandsection8 containgheconclusions.



2. Method

We recordecthe story “Die Buttergeschichte” a well-
known standardsermantext, readby twelve Italian learn-
ersof German. The spealrsreadalsoa list of 32 words
from the sametext, including 16 compoundswhose rst
syllable hasto be stressed. The samematerialwas read
twice by a Germannative spealer. Firstthe native spealer
readtheutterancesormally, thensheemphasizetheword
stresonthe rst syllableof thecompounds.

Theltalianspealersof Germanwererandomlyassigned
to a testand control group. The word stressof the com-
poundspronouncedby the Italian spealers was checled
for correctnesdy the rst authorand a Germannative
spealer. The utterancedy the spealers of the testgroup
that containedcompoundgudgedasnot correctly stressed
were prosodicallycorrectedby meansof synthesis. The
synthesisvas performedby copying from the utteranceof
the Germannative spealer the following prosodicparam-
eters:local speeclhrate,fundamentafrequeny andinten-
sity. Two versionswerecreated:to obtainthe rst onewe
copiedthe prosodicparameter®f the native spealer's ut-
terancehaving normal stress. For the secondversionwe
copiedtheparametersf thenative spealer's utterancevith
emphasizedtressonthe compounds.

During the training the Italian spealersheardtwo ver
sions of eachutterance: rst, the one with the wrong
stresghey hadproducedduringthe rst recording thenthe
prosodicallycorrectedone. The spealersof the testgroup
heardthe resynthesizeditterancein their own voice, and
the control group heardthe native spealer. After hearing
this feedbackthey pronouncedhe utteranceagain,which
was recorded. Thenthey repeatedthe exercise,but this
time they receved asfeedbackthe versionwith emphasis.
At the end of training we had two post-trainingversions
of the sameutterancefor eachspealer: the oneafterfeed-
back without emphasisand the one after additionalfeed-
backwith emphasis.

The correctnes®f stressin the pre- and post-training
compoundsvasassesseih aperceptiortestcarriedout by
37 Germamative spealers.

The goal was to statistically evaluatei) if feedback
with synthesidn the learners own voice is more effective
thanfeedbackconsistingin the recordedvoice of a native
spealer, ii) if feedbackvith emphasiss moreeffectivethan
feedbackwithout emphasisiii) if feedbackwith emphasis
andsynthesiss the mosteffective.

3. Datacollection

The recordingswere madein an anechoicchamberat
the Institute of Phoneticsand SpeechCommunicationof
the University of Munich with the microphoneNeumann
TLM 103 at 48 kHz samplingrate and 16 Bit resolution.
TheGermamative spealerwasafemalespealerfrom Mu-
nich, 32 yearsold, andspole with no dialect. The Italian
spealkersweretenfemaleandtwo malespealers,between
20 and52 yearsold, andliving in Munich. The length of
their stayin Germaly wasbetweer? monthsand32 years.
Eight of themwere advancedand four, including the two
men,werebegginning spealersof German.

The spealers read the text of the “Buttergeschichte”
divided into 16 sentences,14 of which contained 16
compoundsin total to be stressedon the rst syllable.
Afterwardsthey reada list of 32 wordsfrom the“Butterge-
schichte”aswell, includingthe 16 compounds.The order
of the wordsin the list wasthe sameasin the story The
Germannative spealer was asled to readthe utterances
a secondtime putting emphasison the word stressof the
compoundsn the sentencesnd on all the words of the
list. Shewassuggestedio imaginethatalanguagdearner
would pronouncehewordswith stresson thewrongsylla-
ble,andthatshewassupposedo make him/herclearwhich
syllablehasto bestressedustasateachemwoulddoin the
classroonto helpthe studentrecognizethe error.

The Italian spealerswererandomlyassignedo a test
anda control group. To avoid thatall four beginners,in-
cluding the two male spealers, could endup in the same
group,we randomlyassignednemaleandonefemalebe-
ginnerto thetestgroupandtheremainingtwo to thecontrol
group.

The rst authoranda Germamative spealer examined
theword stressf thecompoundsndof all thewordsfrom
thelist pronouncedy eachltalian spealer. Theutterances
by thespealersof thetestgroup,whosewordswerejudged
asnotcorrectlystressedyeresubmittedo synthesigo cor-
rectthe mistale.

4. Synthesis

The synthesiswas carried out with the tool ProFIS,
PROmptsFor InformationSystem¢P tzinger 2006).

4.1. Synthesisof the local speechrate

The term local speeb rate indicatesthe speechrate
that usually changesfrom one syllable to anotherand
sometimesvenwithin the samesyllable (P tzinger 2001,
p. 139).

Thesynthesi®f thelocal speechatewaspossiblewith-
outapreviousmanuakeggmentatiorof thedata.A Dynamic
Time Warping algorithm (DTW) was usedto align the
phonesn the signalof the Italian spealer with the phones
in thesignalof theGermamative spealer. For afutureem-
ploymentof this methodin CALL programsthe synthe-
sis without sggmentationis very important. This way the
learnercould get the feedbackin his own voice immedi-
atelyafterpronouncingheutteranceandhewould beable
to comparairectlythecorrectandthewrongpronunciation
with eachother For this experimentwe did not adoptthis
approachor two reasonsFirst, thetext materialcontained
somequite long sentencesln thesecasesa preparatiorof
thesignalof theltalian spealer wasnecessaryo manually
alignits pausedo thoseof the signalby the Germamative
spealer. This happenedespeciallywhenthe two signals
had a very differentdurationstructure,for instancewhen
theltalian spealer spole very slowly andintroducedsome
hesitations.Anyway, the DTW-algorithmworked well for
singlewordsandshortsentencesThe secondreasorwas
that we wantedto control the quality of eachsynthesized
utterancewhich we weregoingto useasfeedback.It was
importantthatthelearnerdid not getbadquality utterances
asfeedback. For instance someutteranceswere rejected



becausén the signalof the Italian spealer the presencef
creakor strongnasalizatioron the syllableto be stressed
hindereda successfutorrectionby meansof synthesis.A
high-qualitysynthesiavasnot possiblefor someutterances
becauséhe signalsof the Germanand |talian spealer dif-
fered too much regardingduration or voice quality. We
shouldmentionthat the Italian spealers had never heard
a Germanspealer readthis story before. This wasa much
moredif cult situationthanthe usualtrainingwith a CALL
program. Usually learnersare asled to repeata sentence
after they heardit pronouncedy a native spealer. If the
learnersin our study hadreadthe utterancesfter hearing
the pronunciatiorof a Germanreferencespealer, the syn-
thesisof their sighalswould probablyhave beeneasierand
this mightbethesituationif thetechnologywe testedwere
implementedn a CALL program.

The durationof phonesvasmodi ed usinga PSOLA-
algorithmsothatthesignalof theltalian spealerwasmade
synchronousvith the signalof the Germamative spealer.

4.2. Synthesisof the fundamental frequency

The analysisof the fundamentafrequeny wascarried
outwith anisland-drvenAMDF-basedalgorithm(Average
DifferentialMagnitudeFunction),which wasdevelopedby
thesecondauthor To keeptheregisterof theltalianspealer
in the synthesizedrersion,the FO contourextractedfrom
the utteranceof the Germannative spealer wasdivided by
its meanvalue and multiplied by the meanvalue of the
Italian spealer's FO contour beforeit wascopiedto it. By
usingthis methodandreducingthe FO frequeng bandin
the detectionwe could copy the FO contourof the female
Germanspealer to the signalsof the male Italian spealer
in thetestgroupaswell.

4.3. Synthesisof the intensity

Copying the intensity of the native spealer's utterance
to thesignalof theltalian spealerwasnecessargspecially
for emphasizedtressbecausehe intensity contourdiffer-
enceswerein mostcasesperceptible. The amplitudeen-
velope of the Germanspealer's signal was copiedto the
amplitude-normalizedignalof theltalian spealer.

5. Pronunciation training

A week after the rst recording,the Italian spealers
camebackfor thetrainingsession.t is mostunlikely that
the spealers could have improved their pronunciationof
compoundsluringthattime. First of all, they hadno idea
whatthe training wasgoing to belike. Secondly mostof
themhadbeenliving in Germaly for severalyearsandhad
never noticedthis mistale, which was fossilizedin their
pronunciation.

Thetrainingsessiorfor eachof theltalian spealerswas
basednthoseof his/herutteranceshatcontainedvrongly
stresseccompounds. Thereforethe materialusedin the
training wasdifferentfor every participant. Most spealers
seemedo have more problemswith the sentencessome-
timesthewrongstressvasfoundonly in the sentenceand
notin the correspondingsolatedwords. In this caseeven
if the isolatedcompoundwas originally pronouncedcor-
rectly, both the isolatedcompoundandthe utterancecon-

tainingit wereincludedin thetrainingof the spealer. This
wasdoneto draw theattentionof the participantto the sin-
gleword andto maximizethelearningeffect. If the Italian
spealers wrongly stressedvords other than the 16 com-
poundsthesewerealsoincludedin thetraining.

Training was carried out in the anechoicchamberas
well. This time in front of the participanta loudspeakr
was placedto presentthe preparedstimuli. The partici-
pantsreceved a list with the words andthe sentencesin
whichthey hadmadea mistale. Sincethetrainingmaterial
wasdifferently extensie for eachparticipant,the duration
of the training was differentfor everyonebut never lasted
longerthanonehour.

The training consistedof two parts. In the rst part
the participantsof the testgrouprecevvedthefollowing in-
structions. They weretold that they would heartwo ver-
sionsof eachword andsentencetheir original pronuncia-
tion andtheir pronunciatiorcorrectedaccordingto the fol-
lowing prosodiccharacteristicsi) intonation,which is the
melody i) the durationof the vowelsandthe consonants,
whichalsomeanghe“velocity of speech”jii) theintensity
whichmeangheloudnes®of speechThey would heareach
versiontwice. After that,the participantshouldpronounce
theutterancewiceimitatingthecorrectpronunciation.The
new pronunciatiorwasthenrecorded.During the produc-
tion of thewordsandsentencethe participantshouldtake
careto correctlyreproducehe prosodiccharacteristicsle-
scribedabove. For eachsentenceomingafteraword, they
shouldpay particularattentionto the sameword contained
in thesentence.

Whentheparticipantsnished the rst partof thetrain-
ing, the instructionsfor the secondpart were given: the
participantsvould hearthe two versionsthey heardbefore
plusathird version,which consistedn a syntheticallycor-
rectedutterancejn which the word stresswvasemphasized
sothatthey could recognizeit more easilyand produceit
correctly Theparticipantsheardthethreeversionsandpro-
nouncedheutterancesgain.

Thetrainingof theparticipantof the controlgroupwas
structuredn the sameway exceptthatthey heardthe cor-
rect utterancepronouncedy the Germannative spealer
insteadof the correctedversionin their own voice. In the
rst partof thetrainingthey werealsotold thatthey should
take careto correctlyreproduceheprosodiccharacteristics
describechbore. All participantseceveda compensation
for theirwork.

The useof synthesisn the pronunciationtraining had
amotivating effect on the learners.The participantf the
testgroup shaved more interestin the training and were
curiousandsurprisedto hearthe correctpronunciationin
their own voice. At the endof thetraining, someevensaid
they would be happy to comebackin a weekto do some
moreexercisef thatkind. Onthe contrary mary partici-
pantsof thecontrolgroupweredisappointedby thetraining
anddid not showv the sameinterestasthetestgroup.

6. Perceptualevaluation of training methods

To determinethe effect of the training methods,the
compoundgpronouncedeforeandafter the training were
evaluatedn aperceptiortest(seeFig. 1).
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Figure 1. Userinterfacefor theword stresorrectnesassessmertest.

Only the utteranceswhich were originally judgedto
have compoundawith wrong stressandtheir post-training
correspondencevere includedin the test. Nevertheless,
thereweretoo mary. So we decidedto reducethe num-
berof stimuli to 255. In orderto choosehe 85 pre-training
utteranceswhich would correspondo 255 pre- and post-
training utteranceswe chosethe most frequentwrongly
stressedutteranceghat were usedin the training. They
wereeightisolatedcompound&ndsix compoundembed-
dedin sentencesThis way we obtainedfor eachword or
sentencaeveralstimuli from differentltalian spealers,and
the mostfrequentmistaleswerealsomorerelevantfor the
investigation.

The perceptiontestwas carriedout by 37 Germanna-
tive spealers, between21 and 53 yearsold. 25 of them
were employeesor studentsof the Institute of Phonetics
andSpeechCommunicatiorof the University of Munich.

The test was implemented with the tool CoDIT
(P tzinger 2006). The stimuli were orderedin columns.
The three buttons of eachcolumn, which had the same
letternumbercoding,correspondetb the pre-trainingver-
sion andthe two post-trainingversionsof the sameutter
ancefrom the samespealer. Below the buttons,the eval-
uatorscould readthe compoundsvhosestressthey were
goingto evaluate(seeFig. 1). In eachcolumnthethreever-
sionswerein randomorder The orderof thespealerswas
alsorandomizedor eachutterance.The evaluatorsshould
comparehethreeversionsin eachcolumnwith eachother
and drag them up into the upperareaaccordingto their
judgemenbf thecorrectnessf stress Theevaluatorould
choosebetweenthe following six areasto placethe but-
tons: 1. completelycorrectword stress,2. mostly cor-
rectword stress 3. tendingtowardscorrectword stress4.
tendingtowardswrongword stress5. mostlywrongword
stress 6. completelywrongword stress. The morecorrect
the evaluatorgudgedthe stressof a compoundthefurther
up they shouldlocatethe correspondindputton. The evalu-
atorscouldalsoexpressne differencesn theword stress,
placingthebuttonsatdifferentheightsinsidethesamearea.

7. Resultsand discussion

To evaluatethe results,we cornvertedthe judgements
of the native spealersto a rangebetween0 (meaningthe
worstpossiblgudgement)o 100 (meaningthe bestpossi-
blejudgement).

Table 1 shows the meanvaluesof the threeversions
(pre-training, post-training without emphasisand post-
training with emphasis). The judgementsof the post-
training versionsproducedafter feedbackwith synthesis
and/oremphasiyield the highestmeanvalues.

Fig. 2 representshe improvementcausedy feedback
with no emphasisandfeedbackwith emphasidor control
andtestgroup. Thevalueson the y-axesarecalculatedby
subtractinghe judgemenibf the pre-trainingstimuli from
thecorrespondingost-trainingstimuli. Feedbackvith em-
phasisproducedn bothcontrolandtestgroupagreateim-
provementhanfeedbackwvithoutemphasis.

Sincethe datawere not normally distributed, we used
non-parametrig¢estsfor signi cance. To testif the judge-
mentsof the pre-trainingand of the two post-trainingver-
sionsaresigni cantly different,the Wilcoxon testwasem-
ployed. Theresultsof the Wilcoxon rank sumtestfor un-
pairedsamplesshaw thatthereis no signi cant difference
betweerthe pre-trainingversionsof testandcontrolgroup
(p=0.1099).Thelevel of pro ciency in Germananguage
of both groupscan be considerecequivalent. The com-
parisonof the post-trainingstimuli after feedbackwithout
emphasidetweertestandcontrol group,instead,shoved
that feedbackin the learners own voice was more effec-
tive (Wilcoxon rank sumtest, p< 0.001). The comparison
wascarriedout by consideringhe improvementvaluesas
shavnin Fig. 2.

pre-training | noemphasis| emphasis
controlgroup 37.35 55.21 62.70
testgroup 38.13 61.36 63.80

Table1: Meanvaluesof thethreeversionsof thestimuli for
controlandtestgroup.
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Figure 2: Improvementafter feedbackwithout emphasis
andafterfeedbackvith emphasigor controlandtestgroup.

Applying the pairwise Wilcoxon signedrank test for
pairedsamplegto the threeversionsof the control group
yieldedsigni cant differencedetweerthepre-trainingand
both post-trainingversions(p< 0.001). The post-training
stimuli producedby the control group after feedbackwith
emphasisveresigni cantly betterthanthoseproducedaf-
terfeedbackwithoutemphasigp< 0.001).

We alsocomparedhe threeversionsof the testgroup.
Both the versionafter feedbackwith no emphasisandthe
oneafterfeedbackvith emphasisecevedsigni cantly bet-
ter judgementsthan the pre-training version (p< 0.001).
Betweerthetwo post-trainingversiongherewasanalmost
signi cant difference(p = 0.052). We had expectedfeed-
backin the learners own voice with emphasido be more
effective thanthe samefeedbackvithoutemphasisandwe
would probablyhave hada highersigni cance with more
data. Neverthelessnary Italian spealersimitatedthe em-
phasizedrersion,causingthe evaluatorsto judgethe word
stressascorrect,but assigningt a lower scorethanif the
word hadnot beenoverstressedTwelve of the 37 evalua-
torswereasled aboutthe presencef overstressedtimuli,
andhow they judgedthem. All twelve admittedthey heard
overstressedtimuli. Eight evaluatorsout of twelve said
they judgedthe overstressedtimuli asright, becausehe
spealersstressedheright syllable. However, they saidthey
gavethosestimuli aworsejudgementhanthey would have
doneif they hadbeennormallystressed.

Fig. 3 representshe mediansof the threeversionsfor
the 52 utterance®f the testgroup, locatedon the testin-
terface. The mediansare orderedfrom the lowestto the
highestvalueaccordingo thepost-trainingversionwithout
emphasis.The mediansof the post-trainingversionafter
feedbackvith emphasisrelocatedontheupperpartof the
area,which pointsout that they were judgedas correctly
stressedrom the evaluators. However they are mostly
judgedworsethanthe stimuli after feedbackwithout em-
phasisjndicatingthatthey might have been“punished”by
the evaluatorspossiblybecauseof overstress.On the left
partof Fig. 3 we canseel0 of the 52 stimuli afterthefeed-
back without emphasighat are locatedunderthe middle
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Figure 3: Median of the threeversionsof the testgroup.
Redsquares= pre-trainingversion. Black circles = post-
training without emphasis.Greencrosses= post-training
with emphasis.

line, andwhosestressrealisationwasthereforejudgedas
incorrect. The correspondingstimuli after feedbackwith

emphasisverejudgedasmorecorrect,andarelocatedon
the upperhalf of the area. In the caseof thesestimuli, the
Italian spealers were possiblynot able to pronouncethe
correctstressposition after hearingthe feedbackwithout
emphasisandemphasisvasnecessaryor themto recog-
nizeandreproduceheright positionfor stress.

The comparisonof the improvementof testand con-
trol groupby meansf feedbackvith emphasishavedthat
feedbackn thelearners own voicewith emphasizedtress
was not more effective than the recordednative spealer
with emphasizedstress(Wilcoxon rank sum test for un-
pairedsamplesp = 0.5956).

We had expectedthat feedbackwith emphasisn the
learners own voicewould be moreeffective thanfeedback
with emphasisn the recordedvoice of the native spealer.
A possiblereasorwhy this did nothappercouldbethatthe
comparisorbetweenthe incorrectandthe correctversion
in theltalian spealer's own voicewassufcient for him to
perceve the differenceandthat possiblyaddingemphasis
did not bring muchimprovement. The resultscould have
beenalso in uenced by the testsdesignand by the fact
that evaluators‘punished” the overstressedersions. The
evaluatorshadto comparethreestimuli at a time: the pre-
trainingandthetwo post-trainingversions.Sincefeedback
without emphasisn the learners voice was more effec-
tive thanfeedbackwithoutemphasisn the native spealer's
voice, the evaluatorsmay often have comparedor the test
group threeversions,in which the post-trainingversions
were both stressedn the right syllable. Thereforethey
possiblymadea distinctionbetweerthemby assigninghe
overstressedersiona worsejudgement.Insteadthe post-
training versionsby the controlgroupmay have oftencon-
tainedoneincorrectversion,producedafterfeedbackvith-
outemphasisandoneoverstressegersion,producedafter
feedbackwith emphasis.Comparingthe overstresseder-
sionwith the incorrectversionthe evaluatorspossiblydid
not punishit asmuchasthey would have doneif they had
hadto comparet with acorrectversion.



8. Conclusions

Languagdearnersshouldbe putin a positionto under
standthe differencebetweertheright andthewrongstress
pronunciationijn orderto learnto speakaforeignlanguage
correctly This appliesto Italian spealers,who are possi-
bly not able to notice the correctword stressof German
compoundswithout receving appropriateindications. In
this caseaccordingo our hypothesisappropriatdormsof
feedbackcould be i) feedbackin the learners own voice
andii) feedbackwith emphasizedvord stress.

Themainoutcomeof this studyis thatutterancedn the
learnersown voiceand/orwith emphasizedvord stressare
a moreeffective form of feedbackfor stresspronunciation
trainingthanpre-recordedeferenceaitterancespolenby a
Germamative spealer.

Sincesynthesiof local speectrate canbe carriedout
without manualsegmentationsucha technologycould be
usedto createmoreeffective CALL programsin ourstudy
feedbackwith synthesisshaved a motivating effect on the
learners. Resultsshav that synthesizeditterancesn the
learners own voice without emphasisare more effective
thanutterance®f a native spealer withoutemphasisNev-
erthelessynthesisombinedwvith emphasisvasasgoodas
feedbackn areferencespealer's voicewith justemphasis.

Possiblereasondor this result could be i) combining
both parametersemphasisand synthesisdoes not bring
muchimprovement,sincefeedbackbasedon one of them
mightoftenbesufcient for thelearnerto recognizehedif-
ferencebetweertheright andthewrongpronunciationand
i) evaluatorsmight have “punished” overstressedtimuli
especiallyif comingfrom thetestgroup,sincethey possibly
hadto compareghemwith anothercorrectstressedtimulus
moreoftenthanin the controlgroup.

The differencebetweenthe effect of feedbackin the
learners own voice with emphasisand without emphasis
was almost signi cant. With more datawe could have
achieved higher signi cance. Neverthelessthe fact that
overstressedtimuli were judgedaslesscorrectmight be
the causeor thisresult.

Finally, it turnedout very clearly that utterancegro-
ducedby anative spealerwith emphasisremoreeffective
thanutterance®f a native spealer withoutemphasis.

We did not nd enoughitalian participantgo build four
groups: 1. feedbackwith the traditionalmethod,2. feed-
back with synthesis,3. feedbackwith emphasis,and 4.
feedbackvith emphasigndsynthesisin thiscaseheeval-
uatorswould have comparedwo insteadof threestimuli at
atime, andthe post-trainingversionwould have only been
comparedvith theoriginal pre-trainingversionthusavoid-
ing thecomparisorbetweertwo post-trainingstimuli.

If we had had four groupsof Italian participants,we
couldhave excludedary carry-overeffect betweerthe two
partsof thetraining. Still, in thesecondpartof thetraining,
the Italian learnerswere provided with a new information
by meansof the emphasizedtresswhich they did not get
the rst time. Hearingthe utterancesvithout emphasized
stressseveral times would not have had the sameeffect,
because¢helearnersverenot putin apositionto noticethe
correctpositionof stress.
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