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Abstract.Writing is anextremelydifficult taskbecausé requireshesimultaneouso-
lution of multiple, oftenconflictingconstraintsThis paperdescribestwo-component
systemwhich helpsstudentswvrite by helpingthemlearnwhatthedifferentconstraints
are,andhow to addresghem.Thefirst components a 3D role-playingervironment
in which studentscontrol characterghat are put in difficult situations.The second
components a naturallanguageprocessingool thatgivesfeedbackon whatthe stu-
dentwrites aboutthe role-playingsituation. Differenttypesof feedbackcomefrom
differentagentshelpingthe studento distinguishbetweerthe constraints.

1 Introduction

Creatinga written compositionis a surprisinglydifficult thing to learnto do well. By the
time we learnto write, we have beenspeakingor mary years.But the challenge®f writing

startin school,andfor mostof us, continueinto adulthood.Why is writing so difficult? A

leadingresearchem compositionsuggestghat the root of the problemis that the writers
areinfluencedby somary constraintghatthey encountedifficulty in addressinghemall at

once[l]. Constraintgangefrom basicmechanic®f writing (spelling,grammaypunctuation)
to largermeasure®sf quality (coherencerelevance interestingness) hey alsohave a social
aspectWhatis therelationshigbetweerwriter andreader®hatdoesthewriter know? What
doesthe writer know aboutwhatthe readerknows?How do the writer's andreaders useof

languageiffer?

The aim of this projectis to teachtheseconceptgo studentsput to do it in anengaging,
andsubtleway. This will be doneusinga systemwith two major componentsOne, called
Ghostwriterinvolvesa 3D role-playingernvironmentwhich putsthe studentsn a stimulating
situationandgivesthemsomethingcompellingto write about.The other Select-a-Kibitzer
givesthemfeedbackrom avariety of automatedcommentatorsThe promiseof thiswork is
twofold. It shouldimprove studentwriting by makingthe studentsmoreaware of whatthey
have to do in orderto write well. More significantly if studentscancometo grips with the
problemsof writing, their desireto write shouldalsoincreaseAnd becausevriting is closely
tied with learning,the studentshouldbe ableto learnmoreeffectively in general.



2 Voicesin Composition

Flower andHayesshifted attentionfrom the productsof writing to the processesf writing
[2]. Flower more recentlydelved deeperinto the natureof thoseprocesse$l]. Her work
characterizesvriting asthe negotiatedconstructionof meaning.Shedescribesa variety of
“voices” that speakduring the processof composition.Voicescorrespondo the different
typesof constraintshat impinge on the process.The term voice emphasizeshat the con-
straintsarenotinnocentbystanderso the processinsteadthey areactively involved, push-
ing the writer in differentdirections.Thus,the writer must“negotiate” with thesevoicesto
achieve a solutionwhich createsa meaningfultext, and(at leastpartially) satisfiesthe con-
straints.

Someof thesevoicescomefrom the reader Someof them comefrom the particular
situationin which the writing is carriedout. Someof them comefrom the socio-linguistic
contet in which the studentis writing. The biggestproblemwith thesevoicesis that the
writer is notnormallyconsciouslawareof them.Shecant justwrite somethinghat“sounds
good’ This projects goalis to help the writer cornvert theseetherealforcesinto concrete
considerationthatsheis consciouslyawareof andcanthenreasorabout.Thisis donein two
stageskFirst, the studeninteractswith acompellingrole-playing“game” calledGhostwriter
Thenthe studentwrites a relatedstory and receves feedbackfrom the multi-agentadvice
systemcalledSelect-a-Kibitzer

3 Ghostwriter

Improvisationaldramaticrole-play actwities are usedin classroomgo encouragechildren
to explore the feelingsof the charactersn a story. Role-playexercisescangive a story per
sonalsignificanceto eachchild, andaninsightandunderstandingf the charactersvhich is
reflectedin storieswritten afterwards.The secondauthors dissertatiordescribeghe devel-
opmentof a virtual ervironmentdesignedor similar dramaticrole-play exerciseq4]. This
ervironmentis calledGhostwriter

The underlyingaim of Ghostwriteris to be usedas a preparationactiity for writing
stories.The role-playingervironmentis designedto be engagingthought-praoking, and
emotionallyloaded.Robertsonexaminedthe effects the virtual role-play ervironmenthad
on the characterisatiom children'simaginative writing [4]. Shealsoinvestigatedhe social
interactionswhich childrenengagedn andthe moral decisionsthey madeduring the role-
play; andthe motivationaleffectsof the virtual role-playernvironment.

Therole-playernvironmentwasbasedon a commercialcomputergame.lt provideshigh
quality graphics,sounds,and music which contribute to the users feelings of perceptual
presencevhile communicatiorbetweenrole-playerspromotesfeelingsof social presence.
Therole-players’emotionalengagementith the othercharacteraindthe conflict within the
adwentureencouragethemto experienceself-presence.

For the compositioninstructionsystem,after the studentshave interactedwith Ghost-
writer, they areinstructedto composea story relatingto their experiencesThe storyis then
enteredn to the Select-a-Kibitzesystemfor feedback.



4 Sdect-a-Kibitzer

The first authorhascreateda prototypecomputertool called Select-a-Kibitze(SaK) that
usesa variety of computationalinguistics techniqueso provide feedbackon a students
composition[5]. The feedbackaddressesnary differentaspectf the students composi-
tion, for example,spelling,grammay coherencerelevanceto assignmentand coverageof

topic. This systemadvancesthe stateof the art in two ways. First, its feedbackis basedon
sophisticatedknowledge-rich,computationalinguistics techniquesincluding on-line lexi-

cal resourcesparsing,andstatisticallanguagaunderstandingSecondgachdifferenttype of

feedbacks presentedby a uniquecharacterSoinsteadof an“all-knowing” computettelling

the studentthat somethingthey have doneis incorrect,several charactergyive their “opin-

ions” on the students composition.Differentcharactersanalso disagreewith eachother

Thus,studentganlearnthatthe constraint©n compositionarenot strict. And they canlearn
therangeof differentconstraintdhat exist sothatthey candeliberatelyaddresgshemduring
the compositionprocess.

One of the major advantagesof this tool is that its statisticallanguageunderstanding
mechanismpLatent SemanticAnalysis (LSA) [3], allows it to give feedbackon meaning-
relatedssuessuchastopic,coherenceandrelevance LSA usesavectorbasedepresentation
whichis derivedfrom alarge corpusof relatedtexts. LSA cancomparehe meaningsf ary
two textsthatincludewordsfrom thetrainingcorpus andis muchmorerobustthantraditional
naturallanguageprocessindechniques.

The integratedsystemwill allow the testing of the theoreticalmodelsof writing re-
searchersike Flower. If thedifficulty of thewriting stemsfrom the difficulty of recognizing
the differentconstraintson writing, thenthis systemshouldhelp studentswrite better

The systemalsohasscientificramificationsfor the useof agentsn education.The ani-
matedagentdn the role-playingenvironmentare expectedto stimulatethe studentsimagi-
nationanddesireto write. Thesucces®f thefeedbacksystenreliesonthe studentsealizing
thatthe individual agentshave differentagendasandinferring thatthey cantake theissues
into accountn their thinking aboutwriting.
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