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OFF TO SEETHE WIZARD:
USING A “WIZARD OF OZ” STUDY TO LEARN HOW TO

DESIGN A SPOKEN LANGUAGE INTERFACE FOR PROGRAMMING

David E. Price', DanaDabhlston?, BenNewtor?, and JosephL. Zachary*

Abstract — We are in the early stages of developinga
spolen language interfacethat will help beginners write
programs. Our goal is a systemin which a studentwill
talk to a computerusing English sentencesin response
to which the computerwill genemte syntacticallycorrect
Java source code We believe that sud a systemwould
helpbeginningstudentdy allowing themto focuson con-
ceptsinsteadof syntacticdetails,andthatit wouldalsobe
a boonto studentsvith visualor mobilityimpairments As
a preludeto designingand implementingsudh a system,
weevaluatedtheconceptvia a Wzard of Ozstudy Volun-
teersubjectavere told that they were helpingus evaluate
a working system.In reality, an accomplishegrogram-
merwasplayingtherole of the purportedsystemandwe
were studyinghowthe subjectdanteractedwith it. e de-
scribethe systenthat we ervision, discussthe processof
running a Wizard of Oz studyin the context of our own
recentlycompletedstudy and summarizeur preliminary
results.

Index Terms— Spolen English programminginterface
Wzard of Ozstudy natural language processingteading
introductoryprogramming

INTRODUCTION

The scenario: You are a studentin an introductory pro-
grammingclass. We tell you that we have developeda
systemthat allows you to codeby sitting at a computer
monitoranddescribinga programinto amicrophone.You
agreeto help us evaluatethe system.We take you into a
roomwith acomputerwhich hasneitherakeyboardnora
mouse andgive you generalinstructionsaboutusingour
system. We thenaskyou to usethe systemto complete
your currenthomevork assignment.

The problem: The systemdoesnt exist. In fact, we
needto find outhow studentsvould preferto interactwith

suchasystembeforewe candesignanddevelopit.

Whatyoudon't see:Yourcomputelis connecteaver
anetwork to aseconccomputer An expertsitsatthe sec-
ond computerand pretendso be the system. The expert
hears(andseesa transcriptof) everythingyou speakde-
termineswhat the systems responseshouldbe, and dis-
playsthis responséackon your computer

This is the basicoutline of a Wizard of Oz studythat
we spenta yearanda half creatingandrunning. A Wiz-
ard of Oz studyallows researcherto evaluatethe design
of anew systembeforeactuallyimplementingt, andcan
be crucialin uncovering designflaws andidentifying re-
searctissuedeforethesysternis developed.Peoplanter-
actdifferentlywith computemprogramshanthey do with
otherpeopl€g2]. If aresearchewantsto learnhow people
will usea programiit is necessaryo corvince themthat
they actuallyareusingthatprogram.

We thoughtthatour experiencewith the studywould
beof interesto the FIE communityfor two reasonsFirst,
the long term goal that is sened by the study—thecre-
ation of a systemthatwould allow beginning studentso
programby speakingnsteadof typing—couldimpactthe
delivery of introductory programmingclasses. Second,
we had no experiencewith Wizard of Oz studiesandno
ideawhatwe weregettinginto. We have learnedalot dur-
ing our study andwe would lik e to shareour experiences.

NATURAL JAVA

Wearein theearlystage®f developingaspolenlanguage
interfacefor writing programs. Our goal is a systemin
which the usertalks to a computerusingnaturalEnglish
sentencesr sentencdragmentsjn responseo which the
computeigeneratesyntacticallycorrectavasourcecode.
We arenot trying to createa systemthat cansynthesize
programsfrom high-level specificationsspolen by non-
programmers.In the systemthat we envision, students
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will describethe creationof programs,stepby step,in
muchthe sameway that aninstructorin anintroductory
programmingclassmight describeprogramcreationin a
lecture(Figurel). Ourgoalis to enablestudentgo work
at a higherlevel of abstractiorby allowing themto pro-
gram without getting boggeddown in syntacticdetails.
We believethatthis systemwill beveryusefulfor students
learningto program,aswell asfor programmersvith vi-
sionandmobility impairments.
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We currentlyhave a working prototype,calledNatu-
ralJava, thattakestypedinputfrom thekeyboard[3]. Nat-
uralJara works within a subsetof Java and, moreto the
point, within the small subsebf Englishthatits develop-
ersuseto describeJava programs.Part of a typical inter-
actionwith NaturalJaa appearsn Figurel; theresulting
sourcecodeappearsn Figure2.

To producethe next versionof our systemwe planto
usethe outputof acommerciakpeectrecognitionsystem
to drive NaturalJ&a. Beforeinvestingthe effort to design
andimplementthis versionof the system,we neededo
find out how its intendeduserswould want to write and
edit sourcecodeusingspokenEnglish.

STUDY OVERVIEW

We createda simulationof a full spolenlanguagenter
facefor programming.Our goalwasto recordthe inter-
actionsbetweerour systemandagroupof beginningpro-
grammersNow thatthestudyhasbeencompletedwe are
beginningto analyzethoseinteractionsgo determinehow
studentgendto describeprogramcreationandwhat vo-
cahulary andsentencestructurethey prefer We will also
find out how well a commercialspeechrecognitionsys-
tem performedat recognizingstudents'speechandlearn
how the studentsperceved the utility of the system. Fi-
nally, we will seeif the subjects’approachto speaking
to the systemevolveswith experience.Theresultsof the
analysiswill drivethedesignof thefinal system.

We designedand conductedhe study over a period
of about15 months. BetweenOctober2000 and May
2001,we implementedandtestedthe hardwareandsoft-
ware infrastructurerequiredfor the study During the
summersemestenf 2001, we tried out the systemwith
a single subjectfrom anintroductoryJava programming
class. During the fall semestef 2001, eight subjects
from an introductory C++ programmingclassusedthe
system. (We chosestudentsfrom a C++ classbecause
no Java classwas offered; fortunately Java andC++ are
syntacticallysimilar,)

Overthecourseof thesemestereachsubjectusedthe
systemoncea weekfor two hours. During eachsession,
the subjectwould typically usethe systemto work on a
homewvork assignmentrom hisor herprogramminglass.
If the subjecthadbegun work on the assignmenbefore
the sessionhe or shewould e-mailthe sourcecodeto us
asa startingpoint. At the completionof eachsessiorwe
e-mailedtheresultingsourcecodebackto the subject.

During the study we recordedapproximately200
hoursof interactionsdetweersubjectsandthesystem We
aretranscribingeachsessiorfor future analysis.

Below we sketch how our study looked from the
points of view of both the subjectsand the expert. See
[1] for moredetailsaboutthe underlyinginfrastructure.
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1. Createa public methodcalleddeqthatreturnsa Com-
parable.

2. Declareanint calledi andinitialize it to 1.
3. Declareanint calledminindex andinitialize it to 0.

4. Declarea Comparablecalled minValueandinitialize
it to elementsfirstElementcastto a Comparable.

5. Createaloopthatiterateswhilei is lessthanelements’
size.

6. Declarea Comparablealledc andinitialize it to ele-
ments’elementAtappliedto i castto Comparable.

7. Createanif statementontrolledby c’s le appliedto
minValue.

8. Assigni to minindex.
9. Assignc to minValue.

10. Leavethisloop.

11. Invoke elementstemoveElementAwith minindex as

aparameter

12. ReturnminValue.
FIGURE1
INTERACTION WITH NATURALJAVA PROTOTY PE.

public Conparable deq () {
int i = 1;
int mnlndex = 0;
Conpar abl e m nVal ue =
(Conpar abl e) el enents. firstEl enent();

while (i < elenents.size()) {
Conparable ¢ =
(Conpar abl e) el enrent s. el ement At (i) ;
if (c.le(mnValue)) {
m nl ndex = i;
nm nVal ue = c;
}
}

el enent s. renoveEl enent At (m nl ndex) ;
return m nVal ue;

FIGURE?2
SOURCE RESULTING FROM INTERACTION IN
FIGURE 1.
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The Subjects’ View

We providedthe subjectswith a simpleone-windav user
interface,which wasdividedinto threeregions: the code
region, the promptregion, andthe messageegion. The
evolving sourcecodeappearedn the coderegion, which
wasthe largestof the three. The promptregion indicated
whetherthe systemwasprocessingninput or wasready
to recevve the next input. The messageegion displayed,
as necessarymessageshat requestednore information
from the useror warnedthat the previous commandwas
notunderstood.

Theonly input device availableto the subjectsvasa
headsetvith a boommicrophone—waemovedthe key-
boardand mouse. A typical interactionwith the system
wentasfollows:

e Initially, the promptreads‘Pleasestateyour next re-
quest.

e Thestudentsays‘Give mea for loop thatgoesfrom
zeroto ten new paragraph. (The subjectswerein-
structedto say “new paragraph'to mark the end of
eachrequest.)

e The prompt changesto “Processing,pleasewait”
while the systemdetermines response.

¢ A messagappearsn the messageegion: “Name of
index variable?”

Thesubjectsays‘i new paragraph”.

The programin the coderegion changedo contain

for (int i =0; i <=10; i++) {}

e Theinitial promptis redisplayed.

The Wizard’s View

The hidden expert, who we will call the wizard, wore
headphonesnd sat at a computerin a different room.
The wizard manipulatedhreewindows: a text editor in
which hecomposedhesourcecode atext editorin which
he composednessagesandaread-onlywindow thatdis-
playedthe outputof the speechrecognizer

Thestudents utterancesvere

e senttothewizard'sheadphonesohecouldhearwhat
the studentsaid;

e pipedthroughaspeectrecognizerwhoseoutputwas
both displayedto the wizard (in casehe forgot what
the studentsaid)andloggedto a text file;

¢ recordedo anaudiofile.

Eachtime a commandwas issued,the wizard re-
spondedby either modifying the code or composinga
messageas appropriate. Whenthe wizard saved the re-
sponseto a file, the subjects display was updated. All
sourcecodemodificationsandmessagewerelogged.

ORGANIZING A STUDY

The amountof preparatiorthat wasrequiredto organize
the study surprisedus. In this sectionwe summarizehe
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organizationakffort.

Get Institutional Review Board Approval

A Wizard of Oz studyuseshumansubjectssoyou must
getapproval from your InstitutionalReview Board(IRB).
You will be deceving your subjectswhich is acceptable
to theIRB solong asyou inform your subjectsof the de-
ceptionafter the studyis completed.Make sureyou get
approval to delayinforming the subjectsof the deception
until the studyis complete.If anyonefindsoutbeforethe
studyis finished,word could spreado othersubjectsand
invalidatefuturedata.

Build an Interface

For the deceptionto be effective, the interface must be
convincing. The interface cannotshov ary signs of
the humanbehindthe scenes. Screenupdatesmust be
instantaneous—thasershouldnt seethe charactersap-
pearingone-by-one Conferencingsoftwareis nota good
solution becausemouseand editor cursorswill move in
anobviously humanway. Thisis why we decidedo have
thewizard commitall changego afile, andto only then
have the studentsinterfacedisplaythesechangeslirectly
from thefile.

More subtleindicatorsof humanintervention must
alsobe obscuredFor example,we werecarefulnotto let
the studentseethe outputof the speechrecognitionsoft-
ware. Subjectsseeingpoorly recognizedspeecheading
to perfectlygeneratedodewould quickly becomesuspi-
cious.

SelectGood Wizards

Goodwizardsarecrucial. They spendcevery sessiomeact-
ing to whatever the subjectdoes. It is impossibleto pro-
vide guidelinego thewizardstelling themhow to respond
in every concevablesituation. The wizardswill have to
make unsupervisedlecisionsvery quickly and exercise
goodjudgmentin choosinganappropriataesponseFur-
thermore the wizardsmustbe consistent.oncethey pro-
vide somefunctionality, they must continueto provide
that functionality for the rest of the session. (Any loss
of functionality betweersessionganbe explainedasthe
resultof correctinga problemfoundby anothersubject.)

Find a Good Con Man to Front the Study

Therewill bealot of lying, soyouneedsomeonavhocan
lie quickly andcorvincingly. Equallyimportant,the lies
told mustbe consistent.For instance oneday we hada
network problemthatallowed datato flow from the sub-
ject’'s machineto the wizard’s machine but not the other
way. As we did our troubleshootingf the problem,we
hadto tell asequencef consisten{but increasinglymore
elaborate)iesto explain our actionswithout revealingthe
true natureof the problem.
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Practice, Practice, Practice

It is importantfor the wizardsto do mary practiceses-
sions before startingto work with subjects. They need
to feel comfortablewith theinterface,andevery response
needsto be automatic. The more comfortablethey are
with theirvarioustasks the easierthingswill bewhenthe
studyactuallystarts.

Practicealsoprovidesa valuableopportunityto find
andwork out bugswith the subjects’interface.For exam-
ple, our practicesessionshavedthatthe subjectd¢ended
to focuson the sourcecodewindow while waiting for a
responsdrom the system. Therefore,the subjectswere
missingmessagebeingsentto themto requesimorein-
formation. Consequentlywe decidedo havethemessage
window flashred whena messagerrived. This avoided
the problemof the subjectsitting idly waitingin vainfor a
responsén thesourcewindow, with thewizardpowerless
to do anything.

Get Your Story Straight

Think outthebasicstructureof thefictional system When
we first solicited volunteers they asled how the system
worked. We couldn't say “Well, you see,thereis this
personat anothercomputerpretendingto be this system
..." It is importantto have a plausiblestory; but we rec-
ommendgiving asfew detailsaspossible.It is amazing
whatstudentswill remember Several studentontinued
to pressfor detailsaboutaspect®of our systemfor weeks
afterourinitial explanation.

RUNNING THE STUDY

Runningthestudyrequiresagreatdealof timeandeneny.
Much of the effort herecenterson recruiting,training, re-
taining,anddebriefingthe subjects.

Recruiting Subjects

One of our biggest problemswas recruiting subjects
from introductory programmingclasses. Our goal each
semestewasto recruitten subjects.During the summer
of 2001,we offeredthe studentgheincentive that partic-
ipatingin the studywould presumablymale it easierfor
themto completetheir assignments.Unfortunately we
endedup with only onevolunteer
Therewereseveralreasonsvhy studentsverereluc-
tantto volunteer First, mary of our undegraduatestu-
dentswork full-time jobs andtry to limit their time on
campusas much as possible. Spendingtwo hours per
weekfor a sessionn our studywasnot appealing.Sec-
ond, mary studentsput off working on an assignmenas
long as possible. They don’t wantto committo an ad-
ditional two hoursin their schedulebecausethey may
needthattime to work on someotherassignmentrinally,
somestudentprobablyfeargettinginvolvedin aresearch
projectbecausehey arent surewhatit will entail.
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During our testingphasewe hadtroublegettingsub-
jectsto showv up regularly. This wasfrustrating,sincethe
front man's andthewizard’s time waswasted.This prob-
lem wasin parta lack of adequaténcentive, andin part
a problemof procrastinationIf thereis no strongincen-
tive to shaw up, andif someotherdistractionarises,the
subjectcaneasilychooseo skip a session.

During thefall semesteof 2001,we changedactics
andofferedto paythevolunteers$20 persessiorfor their
participation.We wereableto recruiteightsubjects With
only oneexception,we hadnotroublegettingthe subjects
to shawv up regularly. In fact, somestudentsasked usto
make up tasksevenwhenthey hadno homevork assign-
ments.

Initiating Subjects

The purposeof a Wizard of Oz studyis to find out
how subjectswould like to usethe systembeing devel-
oped. Giving the subjectstoo much instruction or too
mary exampleswill biashow they usethe system. The
subjectsawill attemptto duplicateyour instructionsor ex-
amplesinsteadof doing thingstheir own way. Alterna-
tively, giving the subjectdoollittle informationmayresult
in the subjectsdoinguninterestinghings.

Initially, we did not provide enoughinformation to
thesubjects.This resultedn somesubjectdictatingsyn-
tax symbolby symbol. Sincewe weretrying to develop
a syntax-freemethodof programmingthesesessionslid
not provide uswith interestingdata.

After thefirst groupof sessionswe settledon a for-
mula that worked well. We gave the subjectsa way to
think aboutworking with our programand one concrete
exampleof how to useit. Wetold them:;

Think of the computeras if it were one of your

classmateslt knowsexactly whatyouknow and

youshouldgiveit instructionson whatto write in
theeasiestwordspossible
We alsogave themthefollowing written example:

To print “Hello, world” to the screen, you can

say“Print quotehello commaworld quoteto the

screennew paragraph’
Given the mental picture and the example, our subjects
hadenoughinformationto startworking with our system
usinga largervocahulary anda wider variety of sentence
structures.

Reactionof the Subjects

During our study we received feedbackirom subjectsin
two forms. At the endof eachsessionwe asled the sub-
ject to move to a computerwith a keyboardandfill in
a web-basedvaluationform. We alsoreceved sponta-
neousverbalfeedbackrom subjectguringtheirsessions.
The evaluationform requestedeedbackon whether
the systemwas easyto use,which featuresworked best
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andworst,andwhatwould make the systemeasierto use.
We receved a numberof useful (and amusing)replies.
One student,for example, appreciatedhe help that the
systemgave with C++ syntax:

| alsowasimpressedvith howwell it undeistood
whatto dowith pointers, it undeistoodbetterthan
| did. | justtold it whatl thoughtl wantedandthe
assignmentsvere madecorrectly.

Anotherstudentcomplainedaboutthe errorfeedback:

Whenit says‘Commandnotundeistood” I'm left
in the dark. Did | mumble wasit bad wording,
was my commandoo long, wasthere a specific
word thatit wasnt ableto undeistand,or what?

A third studentwasa bit greedy:

Also it would be greatif the program knewv how
to write functions. If | could just tell themwhat
| wantedmy variablesto be andthe ideathat |
wantead functionto do, andit did it, thatwould
begood.

The subjectsoften forgot they were beingrecorded;
their unguardeccommentsgive us insightinto their im-
pressionsand expectations.Someremarks(e.g., “Wow!
That's great!”) exhibit surprisethat the program func-
tioned correctly Others(e.g., “No! That's not what |
wanted:) revealwhenthe subjectgpercevedproblems.

Suchcommentstakenin conjunctionwith therelated
changesothesourcecode will helpussortoutwhatusers
meantwhen they employed ambiguouslanguage. One
suchsourceof ambiguity is the word “add;” which can
be usedto describea mathematicabperation(e.g., “add
X to y") or to askthat an objectbe includedin a larger
contt (e.g., “add a methodto this class”).

We alsogot evidencethat somesubjectswveredelib-
eratelychallengingour system.Onewomandeclareden
variablesin a single command,countedthem, and then
saidunderherbreath,’Let’ s seeif it cando this”

PRELIMIN ARY RESULTS

The subjectsexpressedgreatenthusiasnfor the natural
languageprogramminginterface. After finishing a ses-
sion, onestudentasled, “When canl buy this software?”
While respondingto the post-sessiomuestionnairean-
otherstudentwrote,“The featurethat! likedthebestwas
the automaticsyntax. It wasvery corvenientto speakas
if | wastalking to anothempersori.

After eachsessionyve ranascriptto collatethe data
we collected. Thesedataincludedthe recordingof the
subjects requeststhe transcriptionby the speechrecog-
nition software, messages/questiotizat passedrom the
wizardto the subject,andthe changesnadeto thesource
codefile. The collation allows us to view a command-
by-commandvolution of the program sothatwe cansee
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eachinputandits results.We arecurrentlymanuallytran-
scribingeverythingthat eachsubjectsaidfor later study
A completesetof transcriptss not yet available,andwe
arejustbeginningto analyzethesedata.However, we can
alreadydrav somepreliminaryconclusions.

Subject Evolution

Thetranscriptghatwe have completedo datereveal
that, over time, the subjectsbecamebetterat expressing
themselesto the system.In early sessionsfor example,
someof the subjectgendedto dictatesyntax;in laterses-
sions,thesesamesubjectsbeganto phraseprogramde-
scriptionsat a higherlevel. For example,subjectscom-
monly neededo insert#i ncl ude <i ostrean® into
their programs.Hereis how onesubjectissuedthe same
requesin hisfirst andlastsessions:

¢ Poundincludelessthaniostreamgreaterthan.
e Includeiostream.

After the first few sessionsthe subjectsgainedthe
confidenceto phraserequestsan English ratherthan by
dictatingsyntax. Even so, therearemary examplesof a
subjectsability to preciselydescribealanguageconstruct
improving with time. Thefollowing requestsall of which
involve creatingloops,wereextractedfrom thetranscripts
of a single subject. One or more weekspasseetween
eachsuccessie transcript.

e Createa fuh fuh fuh a loop thatincrements< by one
andwhich multipliestwo integers x timesy.

e Createa for loop. The three argumentsare for
[pause] for tempx equalsx2 next argumenttempx
is lessthanx2 thenthenext argumenis tempx incre-
mentecdby one

¢ Onthenext line createa for loop that initializes an
int loop = ze teststhe loop while it' s lessthan five
andthenincrementdy one

The subjectsprobably spentmore time modifying
codethey hadalreadywritten thanthey did writing new
code.Comparehefollowing two excerptsfrom onesub-
ject’stranscripts Thefirst, whichis composedf five sep-
araterequestsis from a sessiorearlyin thesemesterThe
seconds from a sessioratein the semester

e Gouptwolines.Goto theright six spacesGoto the

right onespace Badkspaceonetime Insertcapital v.

e Gouptwolinesandchangtheoneto a negativeone

On reflection, theseresultsare not surprising. We
have obsened that mostbeginning programmersave a
hardtime talking abouttheir programswhetherthey are
askingquestionsor describinga solution. To make the
bestuse of a natural languageprogrammingsystem, it
may be necessaryo explicitly teachbeginning students
abasicvocahulary for talking aboutprograms.
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SpeechRecognition Performance

A comparisorof the automaticallyand manuallygener
ated transcriptsshows that the speechrecognition soft-
ware performedpoorly in our study Herearethreepairs
of commandsssueddy oneof our subjectsThefirstcom-
mandin eachpair is what the subjectactually said; the
seconds theoutputof the speechrecognitionsoftware.

e (Spoken)Go uptwolinesandsendg to thedraw ar-
ray method.

(Recognized)Go to liens and extendedGE to the
draw our ray method.

e (Spolken)Createa privatearray of ints namedarray.
(RecognizedCreatea private array of Inns named
our ray.

e (Spolken)Createa for loopthathasanint loop equal
zeo asthefirst parametersecondparameterioop is
lessthanfifty third parameteroop plusplus.
(Recognized)o createfor loop thathasaninto loop
equal zeo as the first parametersecondparameter
loopis lessthan53rd parameterdoop plusplus.

Thepoorperformancef the speechrecognitionsoft-
ware is not surprisingbecausewne didn’t exploit its full
capabilities. A new useris supposedo train the system
in two steps.First, the userreadscannedext thatcomes
with the system. Next, the userreadstext thatis repre-
sentatve of his or herwork, theninteractively correctshe
errors.We skippedthe secondstepof thetrainingbecause
it would have biasedthe subjects’choicesof wordsduring
the study

Sincethe recognizedspeechwvasnt displayedto the
subjectsthey couldnt correctthe recognitionerrorsthat
were madeby the speechrecognitionsystemor be self-
trainedto speakn amannethatimprovedrecognition.To
complicatematters,speechin the programmingdomain
useswords(suchas“int”) andphraseconstructiongsuch
as“for loop”) thatdo not exist in standardenglish.

Offline from the study we have experimentedwith
trainingthe speectrecognitionsystenusingtext from the
programminganguagedomain. It is possibleto tunethe
speechrecognitionsystemso thatit is capableof recog-
nizing speechdespitethe unusualsentenceconstructions
usedto describgprograms.

Disfluenciesand Restarts

Disfluencieqe.g., wordslike “um” and“er”) andrestarts

(starting over in mid-sentenceposea significantchal-

lengeto naturallanguageprocessingystemsgvenif the

underlyingspeechrecognitionis perfect. Our transcripts

reveala numberof disfluenciesandrestarts Herearetwo

examples:

e Change the word void no skip that change the word
publicto private

e Goupfourlinesandcreatea aaa aninit method.
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We believe thatwe candealeffectively with theprob-
lemsposedoy disfluenciesandrestartsFirst, weareusing
a shallav parserin the prototypethatwill not fail catas-
trophically with ungrammaticakentences. Second,in-
formationextractiontechniquesvork well over sentence
fragmentsandif we loseoccasionaltemsdueto disflu-
enciesandrestartswe candeterminewvhatinformationis
missingfrom a commandand querythe userfor it. Fi-
nally, we can integrate the speechrecognitionsystems$
correctionandeditingfunctionsinto the programmingn-
terfaceto help minimize the problemsposedby disfluen-
ciesandrestarts.

CONCLUSIONS AND FUTURE WORK

Thesubjectsn our Wizard of Oz studyreactedositively

to their experiences. Their post-sessiorcommentsin-

cludedmary critiquesof the strengthsandweaknessesf

the simulatedsystem. On balance thesecommentshave

strengthenedur corviction thata spolenlanguagebased
programmingnterfacewould benefitbeginningprogram-
ming students.

We have transcribedmostof the approximately200
hoursof audiorecordings. A preliminaryreview of the
transcriptsshavs that studentstend initially to describe
programsn purelysyntacticterms,andto thenslowly de-
velop the vocahulary requiredto describetheir programs
atamoreabstractevel.

Our preliminaryreview alsorevealsthatthe untuned
speechrecognitionsoftware performedpoorly during the
study Offline of the study however, we have found that
the speechrecognizercanbetunedto work with the kind
of speectthatis usedto describgprograms.

We will soonfinish transcribingall of the subjects’
utterancesWe will thenanalyzethesetranscriptsjn con-
junction with the sourcecodethe subjectsgeneratecbr
modified,to determinghevocahulary andsentencetruc-
turethatthe subjectsemployedandto learnhow they de-
scribedprogramsWe will thenfeedthisinformationback
into the designandimplementatiorof a working spoken
Englishprogrammingsystem.Eventually we hopeto re-
peatthis userstudywith arealsystem.
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