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Abstract
Weproposeanew methodfor teachingItalianspeakersto pronounceGermancompounds.This
methodgivesasfeedbacktheprosodicallycorrectedversionof anutterancein thelearners'own
voiceaddingemphasisto thestressposition,in orderto help the learnersbetterrecognizethe
correctpronunciationandidentify their errors. In our study, twelve Italian speakerswith Ger-
manasL2 pronounceGermancompoundsin isolationand/orembeddedin longerutterances.A
�rst groupof speakersreceivestwo kindsof feedback:i) theirown utterancescorrectedin their
prosodicparameterspitch-contour, local speechrate,andintensity, andii) a secondcorrected
version,whoseprosodicparameterscorrespondto anutterancepronouncedby anative speaker
puttingemphasison thestressedsyllable.Thesecondgroupof speakersreceivestwo kindsof
feedbackaswell: i) the traditionalfeedback,consistingin the utterancesof a native speaker,
andii) theutterancesof thenative speaker putting emphasison thestressedsyllable. Percep-
tion resultsshow thatthethreekindsof feedbackinvolving emphasisand/orsynthesisaremore
effective thanthe traditionalmethod,but that thereis no signi�cant differencebetweenthose
threekindsof feedback.Weexpectedthefeedbackin thelearner's own voicewith emphasisto
be moreeffective thanthe samefeedbackwithout emphasis.A possiblereasoncouldbe that
several Italian speakers imitated the emphasizedversion,causingthe evaluatorsto judgethe
wordstressascorrectbut assigningit a lowerscorethanif thewordhadnotbeenoverstressed.

1. Intr oduction

The pronunciationof Germancompoundsis dif�cult
for Italian speakersbecausethey tendto stressthesecond
partof thecompoundsinsteadof the�rst. An exampleare
separablepre�x verbs:thepre�x hasalwaysto bestressed,
but Italian speakers tend to stressthe verb instead. Even
advancedItalian learnersof Germanliving in Germany for
many yearsmaymake this kind of mistake systematically.
A reasoncouldbe that Italian speakershave dif�culties in
perceiving the actualstresspositionin wordspronounced
by Germannative speakers. Their perceptionof stress
might rely ondifferentacousticcuesfrom theGermans.

In theItalian language,durationhasbeendemonstrated
to bethestrongestacousticcue(Bertinetto1980;Bertinetto
1981). SinceItalian speakers rely on this parameter, this
could leadthemto perceive the secondcompoundpart as
being stressedinsteadof the �rst. In a study conducted
by the �rst author, wrongly stressedGermancompounds
pronouncedby Italian speakerswerecorrectedby copying
F0contoursanddurationsof thesegmentsfrom compounds
pronouncedby a Germannative speaker. The resultsof a
perceptionteston thesestimuli showed that the synthesis
of theF0 contourwasmoreeffective thanthesynthesisof
durationin correctingthe lexical stressof the compounds
(Bissiri 2006).

In general,languagelearnersareoften not ableto rec-
ognize their wrong pronunciationwithout external help.
Thereforethey shouldreceiveappropriatefeedbackto iden-
tify andcorrecttheir own mistakes. Recast,“the teacher's
correctrestatementof a learner's incorrectlyformedutter-

ance” (Nicholas,Lightbown & Spada2001, p. 720), has
shown to beaneffectiveform of feedbackfor phonological
mistakes(Lyster1998).Recastscreatedby meansof resyn-
thesisof thelearners'utterancesshouldhelpthemto better
distinguishthedifferencebetweentheright andthewrong
pronunciation(Nagano& Ozawa 1990).Accordingto this
hypothesissomeComputerAssistedLanguageLearning
programs(CALL) offer as feedbackthe synthesisof the
learners'utterances(Germain-Rutherford& Martin 2000;
Hirose,Gendrin& Minematsu2003;Hirose2004;Martin
2004).Moreoverthecorrectioncouldbeemphasizedin the
feedback(Chaudron1977,“repetitionwith changeandem-
phasis”),to helpthelearnersidentify theirmistakes.

Consequently, feedbackconsistingin recordedutter-
ancesof a native speaker is not suf�cient to make learners
realizethe wrong stressin their utterances.Our �rst hy-
pothesisto be testedis that feedbackin the learners'own
voice instead,obtainedwith resynthesis,helpsthem bet-
terperceive thedifferencebetweentheright andthewrong
pronunciation(Tillmann & P�tzinger 2004). Our second
hypothesisis thatemphasisof thecorrectlystressedsylla-
ble in thefeedbackhelpsthelearnersto moreeasilylocate
theirerrors.

In thenext sectionwe describethemethodwe usedto
test our hypotheses.In section3 we report how we col-
lectedthe datawe usedin the experiment. The synthesis
procedureof thelearners'speechis describedin section4.
Section5 explainshow thepronunciationtrainingwascar-
ried out. The perceptiontestusedto evaluatethe training
resultsis illustratedin section6. Section7 describesand
discussestheresults,andsection8 containstheconclusions.



2. Method
We recordedthe story “Die Buttergeschichte”,a well-

known standardGermantext, readby twelve Italian learn-
ersof German.The speakersreadalsoa list of 32 words
from the sametext, including 16 compounds,whose�rst
syllable hasto be stressed.The samematerialwas read
twice by a Germannative speaker. First thenative speaker
readtheutterancesnormally, thensheemphasizedtheword
stresson the�rst syllableof thecompounds.

TheItalianspeakersof Germanwererandomlyassigned
to a testandcontrol group. The word stressof the com-
poundspronouncedby the Italian speakers was checked
for correctnessby the �rst author and a Germannative
speaker. The utterancesby the speakersof the testgroup
thatcontainedcompoundsjudgedasnot correctlystressed
were prosodicallycorrectedby meansof synthesis. The
synthesiswasperformedby copying from theutteranceof
the Germannative speaker the following prosodicparam-
eters:local speechrate,fundamentalfrequency andinten-
sity. Two versionswerecreated:to obtainthe �rst onewe
copiedthe prosodicparametersof the native speaker's ut-
terancehaving normal stress. For the secondversionwe
copiedtheparametersof thenativespeaker'sutterancewith
emphasizedstresson thecompounds.

During the training the Italian speakersheardtwo ver-
sions of each utterance: �rst, the one with the wrong
stressthey hadproducedduringthe�rst recording,thenthe
prosodicallycorrectedone. Thespeakersof the testgroup
heardthe resynthesizedutterancein their own voice, and
the control groupheardthe native speaker. After hearing
this feedbackthey pronouncedthe utteranceagain,which
was recorded. Then they repeatedthe exercise,but this
time they receivedasfeedbacktheversionwith emphasis.
At the end of training we had two post-trainingversions
of thesameutterancefor eachspeaker: theoneafter feed-
backwithout emphasisand the oneafter additionalfeed-
backwith emphasis.

The correctnessof stressin the pre- andpost-training
compoundswasassessedin aperceptiontestcarriedoutby
37Germannativespeakers.

The goal was to statistically evaluate i) if feedback
with synthesisin the learner's own voice is moreeffective
thanfeedbackconsistingin the recordedvoice of a native
speaker, ii) if feedbackwith emphasisis moreeffectivethan
feedbackwithout emphasis,iii) if feedbackwith emphasis
andsynthesisis themosteffective.

3. Data collection
The recordingsweremadein an anechoicchamberat

the Institute of Phoneticsand SpeechCommunicationof
the University of Munich with the microphoneNeumann
TLM 103 at 48 kHz samplingrateand16 Bit resolution.
TheGermannativespeakerwasafemalespeakerfrom Mu-
nich, 32 yearsold, andspoke with no dialect. The Italian
speakerswereten femaleandtwo malespeakers,between
20 and52 yearsold, andliving in Munich. The lengthof
their stayin Germany wasbetween2 monthsand32years.
Eight of themwereadvancedandfour, including the two
men,werebeginningspeakersof German.

The speakers 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 32wordsfrom the“Butterge-
schichte”aswell, including the16 compounds.Theorder
of the words in the list wasthe sameasin the story. The
Germannative speaker was asked to read the utterances
a secondtime putting emphasison the word stressof the
compoundsin the sentencesand on all the words of the
list. Shewassuggestedto imaginethata languagelearner
wouldpronouncethewordswith stresson thewrongsylla-
ble,andthatshewassupposedto makehim/herclearwhich
syllablehasto bestressed,justasa teacherwoulddo in the
classroomto helpthestudentrecognizetheerror.

The Italian speakerswererandomlyassignedto a test
anda control group. To avoid that all four beginners,in-
cluding the two malespeakers,could endup in the same
group,we randomlyassignedonemaleandonefemalebe-
ginnerto thetestgroupandtheremainingtwo to thecontrol
group.

The�rst authoranda Germannativespeakerexamined
thewordstressof thecompoundsandof all thewordsfrom
thelist pronouncedby eachItalian speaker. Theutterances
by thespeakersof thetestgroup,whosewordswerejudged
asnotcorrectlystressed,weresubmittedto synthesisto cor-
rectthemistake.

4. Synthesis
The synthesiswas carried out with the tool ProFIS,

PROmptsFor InformationSystems(P�tzinger 2006).

4.1. Synthesisof the local speechrate

The term local speech rate indicatesthe speechrate
that usually changesfrom one syllable to anotherand
sometimesevenwithin thesamesyllable(P�tzinger 2001,
p. 139).

Thesynthesisof thelocalspeechratewaspossiblewith-
outapreviousmanualsegmentationof thedata.A Dynamic
Time Warping algorithm (DTW) was used to align the
phonesin thesignalof theItalian speaker with thephones
in thesignalof theGermannativespeaker. For afutureem-
ploymentof this methodin CALL programs,the synthe-
sis without segmentationis very important. This way the
learnercould get the feedbackin his own voice immedi-
atelyafterpronouncingtheutterance,andhewouldbeable
tocomparedirectlythecorrectandthewrongpronunciation
with eachother. For this experimentwe did not adoptthis
approachfor two reasons.First, thetext materialcontained
somequite long sentences.In thesecasesa preparationof
thesignalof theItalian speakerwasnecessaryto manually
align its pausesto thoseof thesignalby theGermannative
speaker. This happenedespeciallywhen the two signals
hada very differentdurationstructure,for instancewhen
theItalian speaker spoke very slowly andintroducedsome
hesitations.Anyway, theDTW-algorithmworkedwell for
singlewordsandshortsentences.The secondreasonwas
that we wantedto control the quality of eachsynthesized
utterance,which we weregoingto useasfeedback.It was
importantthatthelearnerdid notgetbadqualityutterances
as feedback.For instance,someutteranceswererejected



becausein thesignalof theItalian speaker thepresenceof
creakor strongnasalizationon the syllable to be stressed
hindereda successfulcorrectionby meansof synthesis.A
high-qualitysynthesiswasnotpossiblefor someutterances
becausethesignalsof theGermanandItalian speaker dif-
fered too much regardingdurationor voice quality. We
shouldmentionthat the Italian speakers had never heard
a Germanspeaker readthis storybefore.This wasa much
moredif�cult situationthantheusualtrainingwith aCALL
program. Usually learnersareasked to repeata sentence
after they heardit pronouncedby a native speaker. If the
learnersin our studyhadreadtheutterancesafter hearing
thepronunciationof a Germanreferencespeaker, thesyn-
thesisof theirsignalswouldprobablyhavebeeneasier, and
thismightbethesituationif thetechnologywe testedwere
implementedin a CALL program.

Thedurationof phoneswasmodi�ed usinga PSOLA-
algorithmsothatthesignalof theItalianspeakerwasmade
synchronouswith thesignalof theGermannativespeaker.

4.2. Synthesisof the fundamental fr equency

Theanalysisof the fundamentalfrequency wascarried
outwith anisland-drivenAMDF-basedalgorithm(Average
DifferentialMagnitudeFunction),whichwasdevelopedby
thesecondauthor. To keeptheregisterof theItalianspeaker
in the synthesizedversion,the F0 contourextractedfrom
theutteranceof theGermannative speaker wasdividedby
its meanvalue and multiplied by the meanvalue of the
Italian speaker's F0 contour, beforeit wascopiedto it. By
usingthis methodandreducingthe F0 frequency bandin
thedetection,we couldcopy theF0 contourof the female
Germanspeaker to the signalsof the maleItalian speaker
in thetestgroupaswell.

4.3. Synthesisof the intensity

Copying the intensityof thenative speaker's utterance
to thesignalof theItalianspeakerwasnecessaryespecially
for emphasizedstressbecausethe intensitycontourdiffer-
enceswere in mostcasesperceptible.The amplitudeen-
velopeof the Germanspeaker's signal was copiedto the
amplitude-normalizedsignalof theItalianspeaker.

5. Pronunciation training
A week after the �rst recording,the Italian speakers

camebackfor thetrainingsession.It is mostunlikely that
the speakers could have improved their pronunciationof
compoundsduring that time. First of all, they hadno idea
what the training wasgoing to be like. Secondly, mostof
themhadbeenliving in Germany for severalyearsandhad
never noticedthis mistake, which was fossilized in their
pronunciation.

Thetrainingsessionfor eachof theItalianspeakerswas
basedonthoseof his/herutterancesthatcontainedwrongly
stressedcompounds. Thereforethe materialusedin the
trainingwasdifferentfor every participant.Most speakers
seemedto have moreproblemswith the sentences:some-
timesthewrongstresswasfoundonly in thesentencesand
not in thecorrespondingisolatedwords. In this case,even
if the isolatedcompoundwas originally pronouncedcor-
rectly, both the isolatedcompoundandthe utterancecon-

tainingit wereincludedin thetrainingof thespeaker. This
wasdoneto draw theattentionof theparticipantto thesin-
gle word andto maximizethelearningeffect. If theItalian
speakers wrongly stressedwords other than the 16 com-
pounds,thesewerealsoincludedin thetraining.

Training was carriedout in the anechoicchamberas
well. This time in front of the participanta loudspeaker
was placedto presentthe preparedstimuli. The partici-
pantsreceived a list with the wordsandthe sentences,in
whichthey hadmadeamistake. Sincethetrainingmaterial
wasdifferentlyextensive for eachparticipant,theduration
of the training wasdifferentfor everyonebut never lasted
longerthanonehour.

The training consistedof two parts. In the �rst part
theparticipantsof thetestgroupreceivedthefollowing in-
structions. They were told that they would heartwo ver-
sionsof eachword andsentence,their original pronuncia-
tion andtheir pronunciationcorrectedaccordingto thefol-
lowing prosodiccharacteristics:i) intonation,which is the
melody, ii) thedurationof thevowelsandtheconsonants,
whichalsomeansthe“velocityof speech”,iii) theintensity,
whichmeanstheloudnessof speech.They wouldheareach
versiontwice. After that,theparticipantsshouldpronounce
theutterancetwiceimitatingthecorrectpronunciation.The
new pronunciationwasthenrecorded.During theproduc-
tion of thewordsandsentencestheparticipantsshouldtake
careto correctlyreproducetheprosodiccharacteristicsde-
scribedabove. For eachsentencecomingafteraword,they
shouldpayparticularattentionto thesameword contained
in thesentence.

Whentheparticipants�nished the�rst partof thetrain-
ing, the instructionsfor the secondpart were given: the
participantswould hearthetwo versionsthey heardbefore
plusa third version,whichconsistedin a syntheticallycor-
rectedutterance,in which theword stresswasemphasized
so that they could recognizeit moreeasilyandproduceit
correctly. Theparticipantsheardthethreeversionsandpro-
nouncedtheutterancesagain.

Thetrainingof theparticipantsof thecontrolgroupwas
structuredin thesameway exceptthat they heardthecor-
rect utterancepronouncedby the Germannative speaker
insteadof the correctedversionin their own voice. In the
�rst partof thetrainingthey werealsotold thatthey should
takecareto correctlyreproducetheprosodiccharacteristics
describedabove. All participantsreceiveda compensation
for theirwork.

The useof synthesisin the pronunciationtraining had
a motivatingeffect on the learners.Theparticipantsof the
test groupshowed more interestin the training andwere
curiousandsurprisedto hearthe correctpronunciationin
their own voice. At theendof thetraining,someevensaid
they would be happy to comebackin a weekto do some
moreexercisesof thatkind. On thecontrary, many partici-
pantsof thecontrolgroupweredisappointedby thetraining
anddid not show thesameinterestasthetestgroup.

6. Perceptualevaluation of training methods
To determinethe effect of the training methods,the

compoundspronouncedbeforeandafter the trainingwere
evaluatedin aperceptiontest(seeFig. 1).



Figure1: Userinterfacefor theword stresscorrectnessassessmenttest.

Only the utteranceswhich were originally judged to
have compoundswith wrong stressandtheir post-training
correspondencewere included in the test. Nevertheless,
therewere too many. So we decidedto reducethe num-
berof stimuli to 255. In orderto choosethe85pre-training
utterances,which would correspondto 255 pre- andpost-
training utterances,we chosethe most frequentwrongly
stressedutterancesthat were usedin the training. They
wereeightisolatedcompoundsandsix compoundsembed-
dedin sentences.This way we obtainedfor eachword or
sentenceseveralstimuli from differentItalianspeakers,and
themostfrequentmistakeswerealsomorerelevantfor the
investigation.

The perceptiontestwascarriedout by 37 Germanna-
tive speakers, between21 and 53 yearsold. 25 of them
were employeesor studentsof the Institute of Phonetics
andSpeechCommunicationof theUniversityof 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
letter-numbercoding,correspondedto thepre-trainingver-
sion andthe two post-trainingversionsof the sameutter-
ancefrom the samespeaker. Below the buttons,the eval-
uatorscould readthe compoundswhosestressthey were
goingto evaluate(seeFig.1). In eachcolumnthethreever-
sionswerein randomorder. Theorderof thespeakerswas
alsorandomizedfor eachutterance.Theevaluatorsshould
comparethethreeversionsin eachcolumnwith eachother
and drag them up into the upperareaaccordingto their
judgementof thecorrectnessof stress.Theevaluatorscould
choosebetweenthe following six areasto placethe but-
tons: 1. completelycorrectword stress,2. mostly cor-
rectword stress,3. tendingtowardscorrectword stress,4.
tendingtowardswrongword stress,5. mostlywrongword
stress,6. completelywrongword stress.Themorecorrect
theevaluatorsjudgedthestressof a compound,thefurther
up they shouldlocatethecorrespondingbutton.Theevalu-
atorscouldalsoexpress�ne differencesin theword stress,
placingthebuttonsatdifferentheightsinsidethesamearea.

7. Resultsand discussion
To evaluatethe results,we convertedthe judgements

of the native speakersto a rangebetween0 (meaningthe
worstpossiblejudgement)to 100(meaningthebestpossi-
ble judgement).

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/oremphasisyield thehighestmeanvalues.

Fig. 2 representsthe improvementcausedby feedback
with no emphasisandfeedbackwith emphasisfor control
andtestgroup. Thevalueson they-axesarecalculatedby
subtractingthe judgementof the pre-trainingstimuli from
thecorrespondingpost-trainingstimuli. Feedbackwith em-
phasisproducedin bothcontrolandtestgroupagreaterim-
provementthanfeedbackwithoutemphasis.

Sincethe datawerenot normally distributed,we used
non-parametrictestsfor signi�cance. To testif the judge-
mentsof thepre-trainingandof the two post-trainingver-
sionsaresigni�cantly different,theWilcoxon testwasem-
ployed. Theresultsof theWilcoxon ranksumtestfor un-
pairedsamplesshow that thereis no signi�cant difference
betweenthepre-trainingversionsof testandcontrolgroup
(p = 0.1099).Thelevel of pro�ciency in Germanlanguage
of both groupscan be consideredequivalent. The com-
parisonof thepost-trainingstimuli after feedbackwithout
emphasisbetweentestandcontrol group,instead,showed
that feedbackin the learner's own voice wasmore effec-
tive (Wilcoxon rank sumtest,p< 0.001). The comparison
wascarriedout by consideringthe improvementvaluesas
shown in 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
andafterfeedbackwith emphasisfor controlandtestgroup.

Applying the pairwiseWilcoxon signedrank test for
pairedsamplesto the threeversionsof the control group
yieldedsigni�cant differencesbetweenthepre-trainingand
both post-trainingversions(p< 0.001). The post-training
stimuli producedby thecontrol groupafter feedbackwith
emphasisweresigni�cantly betterthanthoseproducedaf-
ter feedbackwithout emphasis(p< 0.001).

We alsocomparedthe threeversionsof the testgroup.
Both the versionafter feedbackwith no emphasisandthe
oneafterfeedbackwith emphasisreceivedsigni�cantly bet-
ter judgementsthan the pre-training version (p< 0.001).
Betweenthetwo post-trainingversionstherewasanalmost
signi�cant difference(p = 0.052). We hadexpectedfeed-
backin the learner's own voice with emphasisto be more
effectivethanthesamefeedbackwithoutemphasis,andwe
would probablyhave hada highersigni�cancewith more
data. Neverthelessmany Italian speakersimitatedtheem-
phasizedversion,causingtheevaluatorsto judgetheword
stressascorrect,but assigningit a lower scorethanif the
word hadnot beenoverstressed.Twelve of the37 evalua-
torswereaskedaboutthepresenceof overstressedstimuli,
andhow they judgedthem.All twelveadmittedthey heard
overstressedstimuli. Eight evaluatorsout of twelve said
they judgedthe overstressedstimuli as right, becausethe
speakersstressedtheright syllable.However, they saidthey
gavethosestimuli aworsejudgementthanthey wouldhave
doneif they hadbeennormallystressed.

Fig. 3 representsthe mediansof the threeversionsfor
the 52 utterancesof the testgroup, locatedon the test in-
terface. The mediansare orderedfrom the lowest to the
highestvalueaccordingto thepost-trainingversionwithout
emphasis.The mediansof the post-trainingversionafter
feedbackwith emphasisarelocatedontheupperpartof the
area,which pointsout that they were judgedascorrectly
stressedfrom the evaluators. However they are mostly
judgedworsethanthe stimuli after feedbackwithout em-
phasis,indicatingthatthey might havebeen“punished”by
the evaluatorspossiblybecauseof overstress.On the left
partof Fig. 3 wecansee10of the52stimuli afterthefeed-
back without emphasisthat are locatedunderthe middle
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Figure 3: Medianof the threeversionsof the testgroup.
Redsquares= pre-trainingversion. Black circles= post-
training without emphasis.Greencrosses= post-training
with emphasis.

line, andwhosestressrealisationwas thereforejudgedas
incorrect. The correspondingstimuli after feedbackwith
emphasiswerejudgedasmorecorrect,andarelocatedon
theupperhalf of thearea.In thecaseof thesestimuli, the
Italian speakers were possiblynot able to pronouncethe
correctstressposition after hearingthe feedbackwithout
emphasis,andemphasiswasnecessaryfor themto recog-
nizeandreproducetheright positionfor stress.

The comparisonof the improvementof test and con-
trol groupby meansof feedbackwith emphasisshowedthat
feedbackin thelearner'sown voicewith emphasizedstress
was not more effective than the recordednative speaker
with emphasizedstress(Wilcoxon rank sum test for un-
pairedsamples,p = 0.5956).

We had expectedthat feedbackwith emphasisin the
learner'sown voicewould bemoreeffective thanfeedback
with emphasisin the recordedvoiceof thenative speaker.
A possiblereasonwhy thisdid nothappencouldbethatthe
comparisonbetweenthe incorrectand the correctversion
in theItalian speaker'sown voicewassuf�cient for him to
perceive the differenceandthat possiblyaddingemphasis
did not bring muchimprovement. The resultscould have
beenalso in�uenced by the testsdesignand by the fact
that evaluators“punished” the overstressedversions. The
evaluatorshadto comparethreestimuli at a time: thepre-
trainingandthetwo post-trainingversions.Sincefeedback
without emphasisin the learner's voice was more effec-
tivethanfeedbackwithoutemphasisin thenativespeaker's
voice,theevaluatorsmayoftenhave comparedfor thetest
group threeversions,in which the post-trainingversions
were both stressedon the right syllable. Thereforethey
possiblymadea distinctionbetweenthemby assigningthe
overstressedversiona worsejudgement.Instead,thepost-
trainingversionsby thecontrolgroupmayhave oftencon-
tainedoneincorrectversion,producedafterfeedbackwith-
outemphasis,andoneoverstressedversion,producedafter
feedbackwith emphasis.Comparingtheoverstressedver-
sion with the incorrectversionthe evaluatorspossiblydid
not punishit asmuchasthey would have doneif they had
hadto compareit with a correctversion.



8. Conclusions

Languagelearnersshouldbeput in a positionto under-
standthedifferencebetweentheright andthewrongstress
pronunciation,in orderto learnto speakaforeignlanguage
correctly. This appliesto Italian speakers,who arepossi-
bly not able to notice the correctword stressof German
compoundswithout receiving appropriateindications. In
thiscase,accordingto ourhypothesis,appropriateformsof
feedbackcould be i) feedbackin the learner's own voice
andii) feedbackwith emphasizedword stress.

Themainoutcomeof thisstudyis thatutterancesin the
learner'sown voiceand/orwith emphasizedwordstressare
a moreeffective form of feedbackfor stresspronunciation
trainingthanpre-recordedreferenceutterancesspokenby a
Germannativespeaker.

Sincesynthesisof local speechratecanbe carriedout
without manualsegmentation,sucha technologycouldbe
usedto createmoreeffectiveCALL programs.In ourstudy,
feedbackwith synthesisshoweda motivatingeffect on the
learners. Resultsshow that synthesizedutterancesin the
learner's own voice without emphasisare more effective
thanutterancesof a nativespeakerwithoutemphasis.Nev-
erthelesssynthesiscombinedwith emphasiswasasgoodas
feedbackin a referencespeaker'svoicewith justemphasis.

Possiblereasonsfor this result could be i) combining
both parametersemphasisand synthesisdoes not bring
muchimprovement,sincefeedbackbasedon oneof them
mightoftenbesuf�cient for thelearnerto recognizethedif-
ferencebetweentheright andthewrongpronunciation,and
ii) evaluatorsmight have “punished” overstressedstimuli
especiallyif comingfromthetestgroup,sincethey possibly
hadto comparethemwith anothercorrectstressedstimulus
moreoftenthanin thecontrolgroup.

The differencebetweenthe effect of feedbackin the
learner's own voice with emphasisand without emphasis
was almost signi�cant. With more data we could have
achieved higher signi�cance. Nevertheless,the fact that
overstressedstimuli were judgedas lesscorrectmight be
thecausefor this result.

Finally, it turnedout very clearly that utterancespro-
ducedby anativespeakerwith emphasisaremoreeffective
thanutterancesof anativespeakerwithoutemphasis.

Wedid not �nd enoughItalianparticipantsto build four
groups:1. feedbackwith the traditionalmethod,2. feed-
back with synthesis,3. feedbackwith emphasis,and 4.
feedbackwith emphasisandsynthesis.In thiscasetheeval-
uatorswouldhavecomparedtwo insteadof threestimuli at
a time,andthepost-trainingversionwould haveonly been
comparedwith theoriginalpre-trainingversionthusavoid-
ing thecomparisonbetweentwo post-trainingstimuli.

If we had had four groupsof Italian participants,we
couldhaveexcludedany carry-overeffect betweenthetwo
partsof thetraining.Still, in thesecondpartof thetraining,
the Italian learnerswereprovidedwith a new information
by meansof theemphasizedstress,which they did not get
the �rst time. Hearingthe utteranceswithout emphasized
stressseveral times would not have had the sameeffect,
becausethelearnerswerenotput in apositionto noticethe
correctpositionof stress.
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