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Abstract.Writing isanextremelydifficult taskbecauseit requiresthesimultaneousso-
lution of multiple,oftenconflictingconstraints.Thispaperdescribesatwo-component
systemwhichhelpsstudentswrite by helpingthemlearnwhatthedifferentconstraints
are,andhow to addressthem.Thefirst componentis a 3D role-playingenvironment
in which studentscontrol charactersthat are put in difficult situations.The second
componentis a naturallanguageprocessingtool thatgivesfeedbackon whatthestu-
dentwrites aboutthe role-playingsituation.Different typesof feedbackcomefrom
differentagents,helpingthestudentto distinguishbetweentheconstraints.

1 Introduction

Creatinga written compositionis a surprisinglydifficult thing to learn to do well. By the
time we learnto write, we have beenspeakingfor many years.But thechallengesof writing
start in school,andfor mostof us,continueinto adulthood.Why is writing so difficult? A
leadingresearcherin compositionsuggeststhat the root of the problemis that the writers
areinfluencedby somany constraintsthatthey encounterdifficulty in addressingthemall at
once[1]. Constraintsrangefrom basicmechanicsof writing (spelling,grammar, punctuation)
to largermeasuresof quality (coherence,relevance,interestingness).They alsohavea social
aspect:Whatis therelationshipbetweenwriter andreader?Whatdoesthewriter know?What
doesthewriter know aboutwhat thereaderknows?How do thewriter’s andreader’s useof
languagediffer?

Theaim of this projectis to teachtheseconceptsto students,but to do it in anengaging,
andsubtleway. This will be doneusinga systemwith two major components.One,called
Ghostwriterinvolvesa3D role-playingenvironmentwhichputsthestudentsin astimulating
situationandgivesthemsomethingcompellingto write about.Theother, Select-a-Kibitzer,
givesthemfeedbackfrom avarietyof automatedcommentators.Thepromiseof this work is
twofold. It shouldimprove studentwriting by makingthestudentsmoreawareof what they
have to do in orderto write well. More significantly, if studentscancometo gripswith the
problemsof writing, theirdesireto write shouldalsoincrease.And becausewriting is closely
tiedwith learning,thestudentsshouldbeableto learnmoreeffectively in general.



2 Voices in Composition

Flower andHayesshiftedattentionfrom theproductsof writing to theprocessesof writing
[2]. Flower more recentlydelved deeperinto the natureof thoseprocesses[1]. Her work
characterizeswriting asthe negotiatedconstructionof meaning.Shedescribesa variety of
“voices” that speakduring the processof composition.Voicescorrespondto the different
typesof constraintsthat impingeon the process.The term voice emphasizesthat the con-
straintsarenot innocentbystandersto theprocess.Instead,they areactively involved,push-
ing thewriter in differentdirections.Thus,thewriter must“negotiate”with thesevoicesto
achieve a solutionwhich createsa meaningfultext, and(at leastpartially) satisfiesthecon-
straints.

Someof thesevoicescomefrom the reader. Someof them comefrom the particular
situationin which the writing is carriedout. Someof themcomefrom the socio-linguistic
context in which the studentis writing. The biggestproblemwith thesevoicesis that the
writer is notnormallyconsciouslyawareof them.Shecan’t justwrite somethingthat“sounds
good.” This project’s goal is to help the writer convert theseetherealforcesinto concrete
considerationsthatsheis consciouslyawareof andcanthenreasonabout.This is donein two
stages.First, thestudentinteractswith acompellingrole-playing“game”calledGhostwriter.
Then the studentwrites a relatedstory andreceives feedbackfrom the multi-agentadvice
systemcalledSelect-a-Kibitzer.

3 Ghostwriter

Improvisationaldramaticrole-playactivities areusedin classroomsto encouragechildren
to explore thefeelingsof thecharactersin a story. Role-playexercisescangive a storyper-
sonalsignificanceto eachchild, andaninsightandunderstandingof thecharacterswhich is
reflectedin storieswritten afterwards.Thesecondauthor’s dissertationdescribesthedevel-
opmentof a virtual environmentdesignedfor similar dramaticrole-playexercises[4]. This
environmentis calledGhostwriter.

The underlyingaim of Ghostwriteris to be usedas a preparationactivity for writing
stories.The role-playingenvironmentis designedto be engaging,thought-provoking, and
emotionallyloaded.Robertsonexaminedthe effects the virtual role-playenvironmenthad
on thecharacterisationin children’s imaginativewriting [4]. Shealsoinvestigatedthesocial
interactionswhich childrenengagedin andthe moral decisionsthey madeduring the role-
play;andthemotivationaleffectsof thevirtual role-playenvironment.

Therole-playenvironmentwasbasedon a commercialcomputergame.It provideshigh
quality graphics,sounds,and music which contribute to the user’s feelingsof perceptual
presencewhile communicationbetweenrole-playerspromotesfeelingsof socialpresence.
Therole-players’emotionalengagementwith theothercharactersandtheconflictwithin the
adventureencouragesthemto experienceself-presence.

For the compositioninstructionsystem,after the studentshave interactedwith Ghost-
writer, they areinstructedto composea storyrelatingto their experiences.Thestory is then
enteredin to theSelect-a-Kibitzersystemfor feedback.



4 Select-a-Kibitzer

The first authorhascreateda prototypecomputertool calledSelect-a-Kibitzer(SaK) that
usesa variety of computationallinguistics techniquesto provide feedbackon a student’s
composition[5]. The feedbackaddressesmany differentaspectsof the student’s composi-
tion, for example,spelling,grammar, coherence,relevanceto assignment,andcoverageof
topic. This systemadvancesthe stateof theart in two ways.First, its feedbackis basedon
sophisticated,knowledge-rich,computationallinguisticstechniques,including on-line lexi-
cal resources,parsing,andstatisticallanguageunderstanding.Second,eachdifferenttypeof
feedbackis presentedby auniquecharacter. Soinsteadof an“all-knowing” computertelling
the studentthat somethingthey have doneis incorrect,several charactersgive their “opin-
ions” on the student’s composition.Dif ferentcharacterscanalsodisagreewith eachother.
Thus,studentscanlearnthattheconstraintsoncompositionarenotstrict.And they canlearn
therangeof differentconstraintsthatexist sothatthey candeliberatelyaddressthemduring
thecompositionprocess.

One of the major advantagesof this tool is that its statisticallanguageunderstanding
mechanism,Latent SemanticAnalysis (LSA) [3], allows it to give feedbackon meaning-
relatedissuessuchastopic,coherence,andrelevance.LSA usesavector-basedrepresentation
which is derivedfrom a largecorpusof relatedtexts.LSA cancomparethemeaningsof any
two textsthatincludewordsfromthetrainingcorpus,andismuchmorerobustthantraditional
naturallanguageprocessingtechniques.

The integratedsystemwill allow the testing of the theoreticalmodelsof writing re-
searcherslikeFlower. If thedifficulty of thewriting stemsfrom thedifficulty of recognizing
thedifferentconstraintsonwriting, thenthis systemshouldhelpstudentswrite better.

The systemalsohasscientificramificationsfor the useof agentsin education.Theani-
matedagentsin therole-playingenvironmentareexpectedto stimulatethestudents’imagi-
nationanddesireto write. Thesuccessof thefeedbacksystemreliesonthestudentsrealizing
that the individual agentshave differentagendas,andinferring that they cantake the issues
into accountin their thinkingaboutwriting.
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