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ABSTRACT

The field of discourseproessing hasdisset¢ed mary of the levels of repre-
seration that are corstructed when individuds real or listen to comeded
discouse Thes levelsincludethe surfece code, the propositional textbase the
referential situationmodel, the communicationcontext, and thediscairsegerre.
Discourse psychologists have dewelopedmocelsthat specify how theselevels
arementlly represenedand howthey aredynamicaly built duringcomprenen-
sion. This chapter focuses on the meaning repreenationstha arecorstucted
whenaduts read written text, such asliterary stories,technical expository text,
andexperimenter-genarated “texmoids.” Re@nt psychdogical modds hawe at
tenmpted to accownt for the idenifi caion of referents of referring expressons
(e.g which personin the text does sherefer to), the connection of explicit text
segnerts, the esaldishment of local andglobal coherence ard the encodng of
knowledge-basel inferences.
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INTRODUCTION

A distinguishedexperimentapsycholaist approacheane of us at a confer
enceand grumbled“Why do you wasteyour time studyirg discourseWhy
dont you studysometling fundamentallike perception|earning,memory,or
eyelid conditioning in rabbits?” Shockedand bewildered,a witty insightul
responsewas never deliveredto the elderly gentleman.However,we have
periodically imagnedthe perfectespons@vertheyearsA flip answemwould
be “Becauseit’s there.” This answerwould be entirely correct, of course.
Adults in this culturedo spendmostof their conscioudife speakinghearing,
writing, andreadingvariousforms of connectedliscourseA moreconfronta
tional responsevould be “Becausediscourses fundamental. This response
would reflect what we believe. Discourseis what makesus human, what
allows us to commuicate ideas,facts, and feelings acrosstime and space.
Introductorytextsin cognitive psycholgy shouldhavea chapter ordiscourse,
just asthereare chapterson perceptionmemory,learning,problemsolving,
and language.The practical responsewould be “Becauseit’s useful.” The
currencyof psychologyrisesto the extentthat discoursepsychologsts can
improvereading text designcomplexlearning,and socialnteraction.
Therearemoreinsightful reasondor investgatingdiscoursgprocessingas
aprimary objectof inquiry. First, discourseprocessindiassomeuniqueprop
ertiesthat cannotbe reducedo othersubarea®f psycholay, suchaspsycho
linguistics and memory.Connecteddiscourseis more than languageper se,
andmuchmorethana sequencef individual sentencesCompehensiorcan
not be reducedto problemsof accessingand constructigy memory repre
sentationsSeconddiscoursespansenoughcontextto constrairtheinterpreta
tion of inputin a systenatic fashion.As onecolleagueputit, a sentenceut of
contextis alwaysambigwus, whereasa sentencen a discoursecontextis
rarelyambiguows. Third, somegenresof discoursesuchasstories,aremicro-
cosmsof eventsandexperienceé the realworld. Both storiesandeveryday
experienceiclude peopleperformingactionsin pursuitof goals,eventsthat
presenbbstaclego thesegoals,conflictsbetweerpeople andemotimal reac
tions. Experimentersantestpsycholaical theoriesof humancognition, be-
havior,andemotionby systematally creatingstory microworlds, controlling
severalvariables,and observingthe comprehendetsresponseskourth, dis-
coursecontainsmultiple levels of representationsuchas phonemeswords,
syntax, propositbns, and global messagesThe fact that comprehenderare
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ableto coordinatethesemultiple levelsvery quickly is a major achievement
thatis worthy of scrutiny.And fifth, discourseprocessings intertwined with
virtually all cognitive functionsandprocessedncludingmemory,perception,
problemsolving, andreasoningWhena personis askedto solve a problem,
for examplefheproblem isfrequentlypresenteésdiscourse, andsuccessful
solutionpresupposean adequate comprehensigtthe problem.

Thefield of discourseprocessinghasgrown tremendouly during the past
decadewhich hasresultedn severahewjournals,societiesandconferences.
It is beyondthe scopeof this chapterto providea comprehensiveoverageof
the exciting new empirical findings and theoreticaldevelopmerd. We focus
hereonthecomprehension afrrittentext. Thescenarido imagineis acollege
studentreadingaliterary shortstoryfor enjoynent,or studyingatechnicakext
for an examination Thus, the emphasisis on written text rather than oral
conversationandon comprehensio ratherthanthe productionof discourse.
We also focus on the representatiorof meaning,which includessemantics,
pragmaticsandthe body of knowledgeconveyedn the text. The moreshat
low levelsof code(suchasphonology,intonation, syntax,andthe lexicon of
word meaning} are addresseanly to the extentthat they help clarify how
meaning representations are constructed. We recommend Gernsbacher’s
(1994)Handbookof Psycholingusticsfor readersvho desireacomprehensive
coverage of psycholinggticsand all levels ofliscourse processingn excet
lent coverageof oral discourseis providedin booksby Clark (1993),Levelt
(1989), andRubin (1995).

Discoursepsychologstshave investigated broadarrayof written texts At
oneextreme researchermvestigatenaturalisic textsthatarewritten by pro-
fessionalwriters for the generalpublic (van Oostendorp& Zwaan1994).In
the narrativegenre, the textsave rangeérom simple well-formed folktalet®
literary short stories (Dixon el 1993, Gerridl993, Kreuz& MacNealy1996,
Miall & Kuiken 1994).Textsin the exposibry genrehavefrequentlycovered
topicsin history (Perfettiet al 1995,Voss& Silfies 1996)andscience(Chi et
al 1994, Kintsch 1994). Theseinvestigationsof naturalistc text uncovera
representativeetof discoursdeaturespatternsdevicesmeaningsandcom
prehensioprocessethatareprevalenin aculture.However theadvantagef
ecologicalvalidity comesat the costof losing precisecontrol over the texts
stimulus properties.Consequentlyat the other extreme,experimentercare
fully craft textsto manipubte independenvariables,control for extraneous
variables and sdisfy counterbaancing condraints. We cdl thee expert
menter-generatethaterials“textoids” becausehey are not naturalisticdis-
coursesegmentshatarewritten to conveyaninformative or interestng mes
sageto a comprehenderlndeed,the texts in far too many experimentsare
meanderingchoppy,pointless anduninterestig; suchtextsmayimposecon
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trol overshallowlevelsof code(suchasword frequencyword meaningsand
syntactic compositon) but fail miserablyin providing control over global
coherenceandinformation value. Thereis the risk that the study of textoids
unveils unnaturalrepresentationgnd processingstrategies.Discoursepsy
chologistsareon solid footing whena hypothess is confirmedin a sampleof
naturalistictextsin additionto properlycontrolledtextoids.

The methodof investigatingtext comprehensio arequite diverse(Haber
landt 1994). Sometimedhe objectiveis to studythe meaningrepresentations
that are establishedafter comprehensioris completed.Claims aboutthese
mentalrepresentationaretestedby collectingrecall protocols,summarypro-
tocols, answersto questions,and various judgmens on test statementge.g.
new/old recognitionjudgments true/falseverification judgmens, importance
ratings).However,these“off-line” measuresre not well suitedto capturing
the processesind representationthat are constructed'on-line” during com
prehensionWhat measuresnd tasksuncoveron-line comprehensiomproc
esses?his questionhasbeendebatedat lengthandis far from settled.One
straightforwardapproachs to collectreadingtimesasreadersnormally read
thetext. In eyetrackingexperimentsthe researcherecordsgazedurationson
individual words and patternsof eye movenentsacrossthe words (Garrodet
al 1994,Just& Carpenterl992,Rayneret al 1994). Self-pacedeadingtimes
arecollectedby havingthereadempressaresponséey afterreadingindividual
text segmentssuchaswords,clausessentencesyr paragraphgHaberland&
Graessefl985).Although thesereadingtimesarenatural thetimescansome
times be ambiguas with respecto the contentsandtypesof processeshey
index. Additional clarity is providedin tasksthat periodically interrupt the
reader andollectdataduringcomprehensior-or examplejn a “think aloud”
task,thereaderexpressegleasthatcometo mind aseachclausein thetextis
comprehendedlhe contentextracted fronthink aloudprotocolsis a very rich
sourceof datafor discoveringpossiblecomprehensiostrategiesandfor test
ing detailedclaimsaboutthe representationthatenterthe readels conscious
nessResearchersavealsodemonstratethatthink aloudprotocolsaresome
what valid reflectionsof normal comprehensioractivities (Chi et al 1994,
Ericsson& Simon1993,Trabass& Magliano1996,Zwaan& Brown 1996).
However,the protocolsdo not reliably tap unconsciousomprehensio proc
esses Both conscious and unconscious comprehersion processes can be
tappedin a word-namingtask in which readersare periodically interrupted
during comprehensio and askedto namea testword asquickly aspossible.
The word-naminglatencyshouldbe quick if the featuresof the word closely
matcharepresentatiotthatis activein thereadeis mind. As an alternativeto
the word-naminglatenciesyesearcherfrequentlycollect lexical decisionla-
tencieson teststrings (i.e. whethera sequencef lettersforms a word or a
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nonword),or word recognitionlatencies(i.e. whethera test word appeared
earlier in the text). Unfortunately,thereis a drawbackto thesetasksthat
interruptthereader fordatacollection: Thereademight sufferfrom “compre
hensioninterruptus”andresortto constructingan unnatural,choppy,shallow
representationT herefore the rigorousdiscoursepsychologst insists on con
verging evidencefrom multiple methodsbeforeacceptingan empiricalclaim
as valid. Someresearcherdiave advocateda “three-prongedmethod” that
coordinatega) predictiors generatedby theoriesmodels,andhypotheses(b)
datafrom think aloudprotocols;and(c) behaviorameasureshatassesgroc
esing time (Graessr et a 1994, Madiano & Graesser 1991, Millis &
Graessel994,Suh& Trabassdl993,Zwaan &Brown 1996).

MULTIPLE LEVELS OF DISCOURSEREPRESENTATION

Severallevelsof discourserepresentatiomavebeenidentified by scholarsin
textlinguistics, computatbnallinguistics, sociolinguistics,andliterary studies.
However,someof thesdevelshavenotbeenembracedby discoursgsycholo
gists because thewre esotericor are applicabléo a very narrow sebf
discoursecontexts.Most discoursepsychol@istsadoptvan Dijk & Kintsch's
(1983) distinctions amongthe surfacecode, the textbase and the referential
situation model. The surfacecodepreserveghe exactwording and syntaxof
clauses.Comprehendersiormally retain the surfacecode of only the most
recentclauseunlessaspect®f this surfacecodehaveimportantrepercussions
on meaning.The textbasecontainsexplicit text propositons in a stripped-
downform thatpreservesneaning but not the exactwordingandsyntax.The
textbasealsoincludesasmallnumberof inferenceghatareneededo establish
local text coherenceThe situationmodelis the contentor the microworldthat
the text is about. The situaton modelfor a story refersto the people,spatial
setting, actions,and eventsin the mental microworld. This microworld is
constructedinferentially through interactionsbetweenthe explicit text and
backgroundvorld knowledge.

In additionto thesethreelevelsof representationpsychologsts normally
acknowledgeepresentationandprocessesat two otherlevels,which we call
the communicationevel and the text genrelevel. The communicaibn level
refersto the pragmatic commuzdtivecontextwithin which the text iembed
ded Thus, the writer prepares the text to communicate ideas to realers
(Nystrand1986),and story narratorscommunicatespisodego narrateesRe-
garding text genre, discourseanalystshave identified many categoriesand
subcategorie®f text genre(Biber 1988), such as narration,expositon, de-
scription, persuasionjokes, and so on. A newspaperarticle, for example,
involvesquitedifferentstructuralcomponentsfeaturesandpragmatioground
rulesthan a joke. All five of theselevels contribue to the meaningrepre
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sentationghatreaders buildluringcomprehensionMoreover, it is grofound
understatementio say that thesevarious levels interactwith one anotherin
complexways thatre notwell understood.

To illustrate the five levels of representationconsiderthe excerptbelow
thatwas extracted from theovel Einstein's Dreamsby Alan Lightman(1993,
p. 102):

A musly, brown peadh is lifted from the garbage andplaced on the table to
pinken. It pinkers, it turnshard, it is carried in ashopping sack to thegrocer's,
putonashdf, removedand crated, returnedto the tree with pink blossans.In
this world, time flows backward.

Thetextgenreis literary narrative The excerptis extractedrom the begin
ning of a chapter, somewheirethemiddle of the book.The novehas aseries
of chaptersthat describedifferent fictiti ous villages in Switzerlandin 1905.
Eachvillage directly challengesour normalconceptof time by transforminga
basicassumptia in our TIME schemaForexamplethecitizensin onevillage
know aboutthe future but not the past,which is opposit to oneassumptiorin
our TIME schemaln thevillage describedabove time flows backwardwhich
clearlyviolatesthenormalforwardflow of time, from pastto presento future.
At the pragmaticcommunicatiorevel, the writer or narratoris attemping to
unveil freshinsightsabouttime, reality, andlife to the readerby violating the
normal assumptins abouttime. The writer has useda well-known literary
devicecalled defamiliarization(Miall & Kuiken 1994). Thatis, prototypical
conceptsare transformedin an unfamiliar way by stylistic devices,which
forcesthereaderto reinterpretreferentsandview themin a new perspective.
The eventsin thefirst two sentencesarevery difficult to comprehendsthey
are being read on-line becausdhere are no obvious causalconnectionsbe-
tween successiveevents.The sequencef eventsin this situation modelis
incoherentThenthe third sentenceevealsthat time flows backward;conse
qguently,theorderof eventsn the explicit textis oppositeto thenormalflow of
eventsin agenericFRUIT DISTRIBUTION schemaA diligentreademwould
haveto reinterpretthe situaticn modelthatwas constructedrom the first two
sentencedt is uncertainat this point exactlywhat deepmessagethe author
wantsto communicateby crafting a text with discrepancieamong(a) the
presentatiororder of eventsin the text, (b) the order of eventsin a generic
FRUIT DISTRIBUTION schemaand(c) the chronologicalorderof eventsin
the situatbn modeffor thatvillage in Switzerland.

Thetextbasdas normally representedsa structuredsetof propositons. A
proposition refersto a state,event,or actionandmay havea truth valuewith
respectto a real or imaginaryworld. Each propositon containsa predicate
(e.g. mairverb, adjectivegconnective)and oneor moreargumentge.g. nouns,
embeddegropositons). Eachargumenthasa functionalrole, suchasagent,
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patient,object,or location.The textbasef propositons ispresentedyelow for
the firstsentence ithe examplexcerpt.

PROPL: lift (AGENT = X, OBJECT =peach, SOURCE =from gabag)
PROP2: brown (OBJECT= peach)

PROP3: musy (OBJECT= peah)

PROP4: place (AGENT = X, OBJECT= peah, LOCATION = ontable)
PROP5: pinken (OBJECT= peach)

PROP®6: [in orde] to (PROP4, PROFS)

PROP7: ard (FROP 1,PROP4)

The sevenpropositbns havepredicateshat are verbs(lift, place,pinken),
adjectivegbrown, mushy),andconnectivegin orderto, and). The arguments
includeobjects(peachgarbagetable),anunidentfied agent(X), andembed
dedpropositons(e.g. PROP4 and PROP5 areembeddedn PROP6). Note
thatthe propositbnaltextbasedoesnot captureseveralfeatureof the surface
code, such as tense,aspect,voice, and the determinacyof the nouns.For
example the textbasedoesnot capturethe fact that the sentencesyntaxis in
the passivevoice ratherthanthe active voice. It doesnot indicatethat peach
hasanindeterminatgeferringexpressior(i.e. a peach)whereadableis deter
minate(i.e. thetable).

Separation andinteractionof Leves

Most researchergelievethat the five levels of representatiorexist and are
sufficiently distinct for researcherso isolate. However, thesebeliefs have
beenchallengedFor example thereis not a perfectconsensushatthereis a
separataextbase Instead,the syntacticcomposiion and lexical items may
directly serve as cuesr processingnstructons onhow to constructthe
situationmodel,without therebeinganyintermedia¢ textbaseof propositbns
(Gernsbachet990, Givon 1992, Perfetti& Britt 1995). Similarly, the reader
of a novel may not constructan invisible, virtual writer or storyteller that
communicatesvith thereader, unlesthereare explicitfeaturedn thetext that
signalthat communicationlevel. Instead the readermay merely becomeab-

sorbedin the microworld asa voyeuror side participant(Duchanet al 1995,
Gerrig1993).A persistent challendgasbeento deviseexperimentatasksthat
isolatethe separate levets representation.

Discoursepsychologits have collectedsentenceecognition judgmentsin
an effort to teaseapartthe surfacecode,the textbaseandthe situaton model
(Kintsch et al 1990, Schmalhofer& Glavanov 1986Zwaan 1994). After
readinga text, the participans are given a recognitiontest on the following
classe®f testsentenceda) theoriginal sentenceerbatim,(b) aparaphrasef
the original sentence(c) a plausibleinferencewith respectto the situation
model,and(d) afalsestatementA subtractiorproceduras usedto definethe
surfacecode(a minusb), thetextbasgb minusc), andthe situationmodel(c
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minusd). This approachto measuringhe threediscoursdevelshasproduced
theoretically sensibleresults. For example,there was a rapid decayof the
surfacecodeasa function of retentioninterval anda very slow decayof the
situationmodel,with the textbasan betweenWhenreaderselievethey are
readingliterature, the surfacecodeis enhancedand the situation model is
reducedcompared with when readepglieve they areeading newspaper
articles (Zwaan 1994). Therefore,readersare concernedaboutwhat is true
aboutthe world when they read newspapeirticles, whereasthey attendto
more of the wording and stylistic deviceswhen they readliterature.Results
suchasthesesuggesthat there are naturaldemarcationamongthe surface
code, thaextbaseand the situén model.

Kintschandhis associatebavealsoexplored individual differences among
readersin an effort to segregateadifferencesbetweenthe textbaseand the
situation model (Kintsch 1994, Mannes 1994, McNamara etal 1995).In
McNamaraet al,atechnical text on the functionirgf the heartwasstudied by
studentswho varied in their background knowledge about the heart (low
versushigh knowledge).The coherencedf the textbasewas manipubtedby
havingdifferentversionsof thetext. Text coherencavasenhancedby linking
clauseswith appropriateconnectivesind/orby inserting topicsentencediead
ings, and subheadingst appropriatelocations.After studying the texts, the
studentsvere testedvith tasksthat tapthe textbase (sudsrecall forthe text)
andtasksthattap the situationmodel (suchasdifficult questionghatrequire
reasoningand problemsolving). The resultsfor the low-knowledge readers
were compatile with virtually all theoriesof comprehensioriThatis, a coher
enttextbaseenhancegerformanceon measure®f both the textbaseandthe
situationmodel. For high-knowkedgereadershowever,the patternof results
was more interestg. A coherentextbaseslightly enhanced recatiut actually
lowered performanceon tasksthat tap the situation model. This cross-over
interaction supportsthe claim that the textbasecan be separatedrom the
situationmodel.Moreover,theseresultshaveintriguing implicationsfor edu
cation andhewriting of textbools. A coherentextbookimproveslearningfor
readerswith low knowledge,no matterhow the learningis measuredHow-
ever, readerswith an adequatebackgroundknowledgemay actually benefit
from a text with coherencegapsand other obstacleghat preventsuperficial
processing. A coherenttext that explicitly lays out the material may give
readerswith comparativel high knowledgeanillusory feelingthatthey have
understoodall of the explicit text and its implications,when in fact their
representationare imperfect athe deeper situatiomodel.

Therehavebeensomelively debatesaboutthe interactionof andthetime
courseof constructinghe discoursdevels.Onedebateaddressewhetherthe
processingf the surfacecode (which is known to be very quick) is initially
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influencedby the other four levels of discourse.According to modukrity
theory (Fodor 1983), thereis an autononous modulefor processingsyntax,
and this module is executedmuch more quickly than the other discourse
levels. The otherdiscoursdevels may subsequengl overridethe initial prod
uct of the syntaxmoduk, but it is syntaxthat reigns supremeearly in the
processingtream Accordingto aninteractivetheory(Just& Carpentefl992,
MacDonaldet al 1994, McClelland & Rumelkart 1986, Whitney et al 1995),
the semanticand discoursecontextcan exertits influenceearly in syntactic
parsing. Therappearso besome suppoffor modularit theoryin analyse®f
eye tracking dataand other measureof on-line processing(Rayneret al
1992), but occasionallya highly constrainingsemanticor discoursecontext
can have an early influence on parsing(MacDonald 1994, Perfetti & Britt
1995).A similar debatehasbeenpitchedat lexical processingAccordingto
modularitytheory,the differentsense®f aword arequickly activatedautona
mously. In the first sentenceof the exampletext by Lightman (above),the
word table hasat leasttwo sensege.g.furniture versusorganizednformation
onapage)butonly the furnituresense isompatiblewith the situatiaon model.
Are both sensesutomaticallyactivated or doesdiscoursesomehowalter the
activationof the two sensesEarly researctsupportednodukrity theory, but
more recenstudeshavedemonstatedthat discourse does quickly affeebrd
sense activatio(Hess et al 1999/lorris 1994,Rayneret al 1994).
Anotherdebate ipitchedat deeper levelsf discourse analysiSometimes
thereis a discrepancypetweerthe literal meaningof a sentencgéwhich corre
sponddgo thetextbasdevel) andthe meaningthatthe writer intendsto convey
(which correspondgo the commurication level). A discrepancybetweenthe
literal andintendedmeanings occuris the caseof metaphore.g.“All jobsare
jails”), irony (e.g.“What lovely weather!"beingexpresseth arainstorm).and
indirect requests (e.Could you pasghe salt?”). Itechnicallyis nottruethat
all jobs arejails, sothe readerinfers that the statemenmustbe metaphorical
andthatthewriter is makingsomeilluminating point. The exclamatior'What
lovely weather!”directly contradictsthe rainy stateof the world, sothe com
prehendeinfersthatthe statemenis ironical or sarcastic. “Coulgou pasghe
salt?”would be aninsincerequestionif the addresse&ere perfectly capable
of passinghe salt,sothe addresse@fersthatthe speectactis intendedasan
indirect requestfor the addressedo perform an action. Early researchsug
gestedthat thereis a two-stagemodelin which (a) the literal meaningwas
constructedbeforethe intendedmeaningand (b) the intendedmeaningwas
constructeanly if theliteral meaningvasimplausiblein thediscoursecontext
(Clark & Lucy 1975). However,subsequentesearcirevealedthat intended
meaningsanbe constructedasquickly asliteral meaningsanddo not depend
onanimplausble literal meaning(Gibbs 1994Glucksbergetal 1982). Infact,
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Gibbshasdirectly challengedhe concept of literameaningand the clainthat
a literalmeanings constructedn a discourseontext.

Pragmatics anddgents of Communication

It is sometmesclaimedthat multiple agentsdialoguesandchannelsof com
municationareimplicitly constructedvhentextsare comprehende@Bakhtin
1981, Chafe 1994, Clark 1993, Graessert al 1996, Moffett & McElheny
1995). The agentsare capableof speaking,perceiving,knowing, wanting,
acting,and experiencingemotions Characteragentscompriseone ensemble
of agentdn novels anghortstories. Thesecharacteagentcommuncatewith
eachotherin storiesthroughdirect speech(e.g. Junetold Henry, “I’'m preg
nant”) and indirect speech(Junetold Henry she was pregnant).Pragmatic
agentsparticipatein the communcative exchangebetweenthe narratorand
narratee or betweenthe writer and reader.lt is possibbe to amalgamatehe
character agentsith the pragmaticagents. Ifirst-person narratiorthe narra
tor agentis amalgamagd with a charactelagent(e.g.| woke up onemorning
anddiscovered waspregnant)In second-personarration,theremay be an
amalgamatiorof the narrator,the narrateethe reader,and a characteiin an
effort to engagethe reader(e.g. You wake up one morninganddiscoveryou
arepregnant)In third-persomarration theremay be a detachedpmniscent,
all-knowingagentthat oversees tretoryworldandreportsit to thereader(e.g.
Shewoke up onemorning anddiscoveredhatshewaspregnant) The omnis
cientthird-personnarratoris invisible to mostreaderswvho arenot trainedin
literary studies(Duchanet al 1995,Graesseet al 1996).Discoursepsychola
gists have recently explored how much comprehender&eep track ofthe
knowledgeand points of view of the variousagentsin thesemultiagentsys
tems(Duchanet al 1995; Graesseet al 1996; Keysar1994, 1996; Schober
1995, Stein& Liwag 1996).For example Graesseet al (1996) reportedthat
college studentsare quite good at keepingtrack of who said what and who
knowswhat in literary short stories,exceptin the caseof the third-person
narratorsKeysar(1996) reportedthat readersare betterableto keeptrack of
theintentionsandknowledgeof the speakershantheaddresseeis embedded
dialogues.

Pragmaticprinciplesfacilitate communcation betweenagentswhen mes
sagesarecomposedClark 1993,Givén 1992, Grice 1975). Agentsthat both
sendand receivemessagesnust mutualy agreethat thesegroundrules are
operating.Whenthe principlesareviolated,comprehensiotime increase®r
misunderstanidgsoccur.

1. Monitor commonground and mutual knowled@. The writer shouldkeep
track of words, ideas,and entitiesthat the readeralreadyknows. If some
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thing new is beingintroduced, it shouldbe signaledsyntactcally andem
bellished withadjectivesphrasespr examples.

2. Usediscour® cuesto distinguish“given” versus‘new” information. For
example,the given information is typically includedin the subjectnoun-
phraseof a clauseandthefirst clauseof multiclaue sentencesyhereas the
newinformationis in the verb-phrase aratlditionalclauses.

3. Usediscoursecuesto signalimportant informafion. For example the first
sentencen a paragraphshouldconveya main point and serveasan um-
brellafor subsequergentences theparagraph.

4. Maketrue claims abouthe situation modelunderconsiderationln expost
tory text, claims should be true aboutthe world in general.In narrative
fiction, the claimsshouldbe true abouthefictitious microworld.

5. Theincomingsentenceshouldbe relevantto the previousdiscoursecon
text.New topics,subtopicsandepisodesieedto be flaggedwith discourse
cues,such as sulites andransitionalphrasege.g. Another point is that...,
Thenext mornimg...).

6. The order of mentioningeventsshould correspondto the chronologtal
order of eventdn the situation model.This principle is violatedin thefirst
two sentencesf the Lightman excerpt,but thenthe third sentencesxplic-
itly declares thaime flows backwards.

7. Statementshouldnot contradictone another.

Thesepragmaticprinciples are automatzed and unconsciousn the minds
of mostreadersat leastthosewho do not work in a communication profes
sion.Indeed the principlesaresoentrenchedhatsomereaderseverregard it
asanoptionthata writer would expressdeasthatarefalse,contradictory or
irrelevant; they faithfully acceptpretty much whateverthe writer expresses.
Beck et al (1996) has implementeda year-longprogramin the classroom
(called Questioning the Author) that trains studentsto questionthe rationale
andevidencebehindparticularstatementgxpressedby authors The students
imaginea real flesh-and-bloodwvriter andask questionssuchas“What is the
authortrying to say?”and“What did the authormeanby that?” This inquisk
tive strategyproducesa more elaboraterepresentatiorat the communicatn
andsituation modellevels.Without this mindset,mostreaders assuntbatthe
writer isfaithfully following the pragmatiprinciples.

Studies haveshown that it is difficult for readersto detectanomalous
statementgi.e. thosethat arefalse,irrelevant,or contradictory)in expository
texts on unfamiliar topics (Graesse& McMahen 1993, Otero & Kintsch
1992).Readersnisstheseanomalesandassumehattheyunderstandhe text
in theabsencef suchproblematt textualfeatureGlenberg& Epstein1987).
It apparentlytakesa large amountof backgroundknowledgefor a readerto
detect anomalous information. However, anamalies are well remembered
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whentheyaredetectedAlbrecht& O'Brien 1993,Davidson1994,Graesseet
al 1979).

PSYCHOLOGICALMECHANISMSIN THEORIES OF
COMPREHENSION

Psychologicamodelsof discoursgrocessindnavespecifiedin rich detailhow

the multilevel meaningrepresentationare built during comprehensionDis-

coursepsychologsts have consistentlyrecognizedthe needto groundthese
complexmodelsin generaktheoriesof cognition This sectionbriefly enumer

atesthe key cognitve componerd, processesandfactorsthathavefrequently
been adoptely discoursg@sychologsts.

CognitiveCompornts

1. Knowledgesstructures.The knowledgein texts andin packagesof world
knowledgearerepresenteds a network of nodes(i.e. conceptsyeferents,
propositons) that areinterconnectedby relationalarcs (Graesse®& Clark
1985,van Dijk & Kintsch 1983).0ne sourceof comprehensio difficulty
liesin the amounbf backgroundknowledgeof the reader.

2. Spreadingactivation of nodesin knowledgenetworks.Whena nodein a
networkis activated activationspreadgo neighborirg nodesthenneigh
borsof neighborsandso on. The activationlevel of anodedecreaseasa
function of the numberof arcsbetweenthe originally activatednodeand
anothemode inthenetwork (Andersori983).

3. Memorystores.Thereare threememorystoresin mostdiscoursemodels:
short-termmemory(STM), working memory(WM), andlong-termmem
ory (LTM). As a grossapproximaion, STM holdsthe mostrecentclause
beingcomprehendedndWM holdsabouttwo sentencedmportantinfor-
mation is actively recycleih WM (Fletcher& Bloom 1988,Kintsch & van
Dijk 1978, Trabass& Magliano1996).

4. Discoursefocus.Consciousessandfocal attentionis concentrate@n one
or two nodesin the discourserepresentatior{Chafe 1994, Givon 1992,
Grosz& Sidner 1986 Sanford &Garrod 1981)In the situatiormodel fora
narrativetext, the discoursefocus is analogousto a mental camerathat
zoomsin on particularcharacterspbjects,actions,events,and spatialre-
gions(Bower 1989).

5. ResonanceThe content(i.e. cues,featuresnodes)that residesin the dis-
coursefocus, STM, and WM may match highly with contentthat was
presentecearlierin the text or with othercontentin LTM. If so, thereis
resonancewith the contentin LTM, and the informationin LTM gets
activatedAlbrecht& O'Brien 1993,McKoon & Ratcliff 1992, McKoon et
al 1996, Myers et al 1994,0O'Brien et al 1995). The contentof WM on p.
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124 in a novel could quickly activatethe contenton p. 14 via resonance,
without activatingany of thecontentbetween ppl5 and 123.

6. Activation, inhibition, and suppressia of nodes As sentencearecompre
hendednodesin the discoursestructureandLTM areactivated,strength
ened,inhibited, and suppresseqGernsbached 990, Kintsch 1988). The
primary goal of somediscoursemodelsis to explain the fluctuations in
activatian valuesof discoursenodesduringthe dynamicprocessesf com
prehension.

7. Convergenceand constrairt satisaction. Discoursenodesreceive more
strengthof encodingto the extentthatthey are activatedby severalinfor-
mation sourcesandto the extentthattheymeshwith theconstraintof other
information sourcegGraesse& Clark 1985,Kintsch 1988,MacDonaldet
al 1994).

8. Repetiton and automaticty. Repetitbn increaseshe speedof accessing
knowledgestructure andhe nodeswithin the structure. Thusfamiliar
words argrocessedaster tharunfamiliar words. Thenodesn anautomat
izedpackage of world knowledgere holisically accessedndused atittle
costto the resources iWM.

9. Explanatons. Memory for informationis enhancedvhenthe readercon
structscausalexplanationof why eventsin the situation modeloccurand
why the writer expressemformation (Chi et al 1994,Graesseet al 1994,
Pressleyet al 1988, Trabassa& Magliano1996,Zwaan& Brown 1996).
Readersactively seektheseexplanationsduring reading (Graesserat al
1994).

10Readergoals. The goalsof the readerinfluencetext comprehensiorand
memory(Graesseetal 1994,Lorch etal 1995,Zwaanet al 1995b).Read
ing a novel for enjoymentis rather different from readingit to take a
university exam.

CognitiveModels andArchitecures

Discoursepsychologist havedevelopedsomesophisticatedjuantitatve and
computatimal modelsof textcomprehensiofBritton & Graessel996,Gold

en& Rumelhartl993,Just& Carpenterl992,Kintsch 1988, St. John1992).
Thesemodelsspecify the representationgyrocessesand interactivemecha
nismsin sufficientdetailto simulae complexpatternsof comprehensionata.
Themostfine-grainedmodelssimuatethe creation activation,inhibition, and
suppressiorof eachnodein the discourserepresentationas text is dynami

cally comprehendedyord-by-wordor clause-by-clauseConsicer the activa

tion strengthof a word nodeat a particularpointin atext. Thatstrengthvalue
shouldpredictlatenciesn suchtasksasword naming word recognition,and
lexical decision.Word readingtimesandthe gazedurationson words should
correlatewith thenumberof processingyclesthatthe modeltakesto interpret
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the word. Memory for text propositons shouldcorrelatewith the cumulative
strengthof activationfor the propositian acrossthe entiretext. In fact, these
complexmodelshave hadomesuccess isimulatng suchdata.

Two cognitive modelshave dominatedmost of the efforts in simulating
discoursedata: the CAPS/READERmodel developedby Just& Carpenter
(1992) and the constructiorintegrationmodel developedby Kintsch (1988).
Goldmanet al (1996) developeda hybrid model that combinesthesetwo
models.The CAPS/READERmModeladoptsa productionsystemarchitecture
(Anderson1983) for creating, updating,and removing nodesin WM and
LTM. The production system cortains a set of productionrules with an
“IF<condition C>,THEN<actionA>" format; if the contentof WM matches
conditionC, thenthe cognitiveor physicalactionA is performed. Conditn C
may consist o&n arbitrarily complex set slibsta¢s.Therealsois athreshold
criterion for a condition, suchthat the condition is satisfiedif the aggregate
activationvalueof all its substatsmeetsthethreshold Thereforethe produe
tion rulesin CAPSarehardly brittle, discrete andsimple. The setof produe
tion rules arevaluatedn parallel in eacleycleof processing. Those rulésat
meetthe thresholdof activationend up executingvarious actions,such as
scanningexplicit input, modifying activatian valuesof nodesin WM, chang
ing the loadon WM, strengtheningnodes irLTM, and producingutput

Kintschis (1988) congruction-integration model adoptsa connectiorst
(neuralnetwork) architectureof cognition (McClelland & Rumehart 1986).
During the constructiormphasean incomimg clause very quicklpdds toVM a
setof nodesthat correspondd$o words, referents textbasepropositiors, and
the situaton model. Thesenew nodesarecombinedwith the previouscontent
of WM. Supposefor illustration,that WM hasa total of N nodeswhenthe
incomingclauseis comprehendedn the spirit of connectiorsm, thereis a set
of weights[N x (N - 1)] that designatesrow much eachnode (M) would
activateor inhibit eachof the othernodesif nodeM werein fact activated.
Thereis a separateveight spacefor the surfacecode, the textbase and the
situation model, along with weights that conned nodes between levels.
Whereasthe constructionphaseis accomplishedjuickly and automaticaly,
the integration phaseis more time consumingand spansseveralprocessing
cycles.The integrationphasebeginsas soonas one or more of the N nodes
becomesactivated.An activatednode spreadsactivation or inhibition to the
other nodes according the weightsin the weight spaceThe spreading
activation continues oveseveralprocessingcycles until the connectiorst
network settleson a stableset of activationvaluesfor the entire setof dis-
coursenodes.Theactivationstrengthof a particularnodeis modified dynami
cally overtime and over sentencésthetext.
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REFERRINGEXPRESSIONS

Referringexpressiongre nouns,pronounsandnoun-phraseghat referto an
entity or propositionin the textbasesituationmodel,or world. An anaphoric
referring expressiorefersto a node thatvas mentioedpreviouslyin thetext,
whereascataphort expressionseferto future text nodes,anddeictic expres
sionspointto theworld. Anaphoricexpressionfiavereceivedthe mostatten
tion by discoursgpsychologsts (Garrodetal 1994,Gernsbachet990,Greene
etal 1992,Marslen-Wison etal 1993,McKoon etal 1996,Sanford& Garrod
1981), but recentlgome serious attention hasnedto cataphoriexpressions
(Gernsbache& Jeschenialk 995)anddeicticexpressiongDuchanetal 1995,
Mauneretal 1995).A concrete examplef anaphoras whenareader encoun
ters the pronounhe in the middle of a novel. Who doeshe refer to? The
process of resolvinthe referent foheconsultsall levelsof discourse.

The selectionof referringexpressionsiormally conformsto a small setof
simplerules(Chafe1994,Gernsbachet990,Givon 1992, Sanford& Garrod
1981).Whenanewentity is first introducedin atext, thereferringexpression
contains(a) theindefinite determinera or an, (b) arichly specifiednoun,and
(c) adescriptie setof adjectivesandprepositimal phrasege.g.A big badwolf
with brown fur). A pronounis appropriatewhenthe entity hasalreadybeen
mentionedn the text andis alsoin the discoursefocus. Whenthe entity has
already beenintroduced,but is not in the discoursefocus, an appropriate
referringexpressiorcontainsa definite determinei(e.g.the, that, this) andthe
noun ¢hewolf); the noun is sometimed amore abstract level afpecification
(the animal insteadof the wolf). If two discourseentities are similar, the
referring expressiomeedsto be sufficiently rich to distinguish them. Thus,
fewerwordsandlessspecificityareneededo theextentthattheentity is in the
readels working memory, and fewer yet when the entity is in the readeis
focal attention.More explicit cuesare neededn referringexpressionsvhen
informationneedsto be createdrom scratchto be dredgedfrom LTM, or to
distingush entities.When thesesimple rules are violated, it takeslongerto
computethe referentof a referringexpressionandcomprehensiomay break
down (Gernsbacher 19968pordon& Chan1995).

Gernsbachés (1990) structue building framewak accountsfor much of
the experimentaldataon the processingof anaphoricreferencesThreesub
processesccurwhendiscoursaepresentationareconstructean-line.Read
ers first “laya foundation’by constructingnemorynodeswvhen anewtopicis
introduced. The foundation gets elaborated by “mapping on information” from
subsequentext thatis relevantto the topic. However,the incoming text may
notbe relevant, sthe reader shiftattentionto “initiate a newsubstructure” or
to lay anentirely newfoundation Thefirst two subprocessesxplainwhy the
discourseocusis on thefirst charactein sentencesuchasTina beatLisain
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the state tennis match. Tina is the discoursefocus, so Tina should have a
higherlevel of activationandbe accessedasterthan Lisa; if the nextword
were she, the reader would bind the pronoun to Tina rather than Lisa.
Gernsbachés experimenthavesupportedhis prediction,dubbedhe“advan
tage of firstmention” Herexperiments also support a phenomenon called “the
advantagef clauserecency,”which predictsthatinformationfrom the most
recentclausein a sentences moreaccessiblehaninformationfrom anearlier
clause.Theword oil is moreaccessibléemmeditely after comprehendinghe
sentencéNowthat artists are working fewerhours,oil prints are rare thanthe
sentencéNow that artists are working in oil, prints are rare. Comprehenders
represeneachclausen thesetwo-clausesentences its own mentalsubstrue
ture. Whena new clausearrives,the old substructurdrom clausel is aban
doned andhttentionshiftsto thenew substructurassociateavith clause 2.

Our discussbn of anaphoragresentsa simpe sketchof the processingand
appropriate composth of thereferringexpressions. Howeveherearetimes
whenmattersarefar morecomplex(Clark 1993,Garrodet al 1994,Greeneet
al 1992, Marslen-Wikonet al 1993,McKoon et al 1996).In somecasesfor
example readersdo not botherfetchinga referentfor an anaphoibecausehe
referentis vague,indetermirate, difficult to compug, or nonexisent (suchas
the pronourit in technicaldocuments).

CONNECTING SATEMENTSIN DISCOURSE

Theexplicit statement atextneedto beconnectedonceptuallyf thetextis
to be regardedas coherent.Local coherencds achievedif the readercan
connectthe incoming statemento information in the previous sentenceor
WM. Globalcoherencés achievedf theincoming statementanbeconnected
to a text macrostructureor to information much earlierin the text that no
longerresidesn WM. Readersiormally attemptto achievecoherencetboth
the local and global levels (Albrecht & O'Brien 1993, Graesseket al 1994,
Hakala& O'Brien 1995,Hesset al 1995,Long etal 1996,Myers et al 1994,
O'Brien & Albrecht 1992, Sanford& Garrod1981, Singeret al 1994, Tra
basso& Magliano1996).Supposefor example thata characteiis described
as a vegetariarearly in the text and that much later the text statesthat the
characterate a hamburger.The contradiction could only be detectedif the
reademwereattemptng to achieveglobal coherenceReadingtimeshavebeen
foundto increasdor suchcontradictorystatemerg underconditionsin which
the statemenk is a vegetarianhasno local connectiongo X ate a hamburger
(Albrecht& O'Brien 1993,Hakala& O'Brien 1995,Myers et al 1994).This
increasein readingtime would not occurif text comprehensionvas driven
entirely by local connectionsHowever, it is important to acknowledgethat
attemptsat achievingglobal coherencevill diminishandlocal coherencevill
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dominateif thetextis incoherentjf thereaderis unmotvated,or if thereader
hasalow WM span(Graesseet al1994,Hessetal 1995, Whitrey etal 1991).
Comprehensio sufferssubstantlly whenneitherlocal nor global coherence
can be achieved,as in the caseof the first two sentence®f the Lightman
excerpt. As a generahderlyingprinciple,readers attempb achieve thenost
globallevel of understandinghatcanbe achievedyiventhetext compositon,
the readés knowledgebase, and theeading goals.

Severaldimensonsof conceptuatontinuty link anincomingstatemento
the previousdiscoursecontext(Chafe1994, Graesse®& Clark 1985, Grimes
1975,Halliday & Hasan1976,Mann& Thomp®n 1986,Sandersetal 1992).
Thereadingtime for a sentencencreasesvhentherearebreaksin continuiy
on oneor moreof thesedimensionsOnedimenson of continuity is argument
overlap(Kintsch & vanDijk 1978).Coninuity is achievedf thereis a noun-
phraseargumentn the incoming statementhat overlapsan argumentwithin
any textbasepropositon in WM. In the Lightmanexample the pronounit in
sentence? refersto the argumentpeachin sentencel; thereforethe two
sentencesre connectedby argumentoverlap.Discoursepsychologsts have
sometines regardedargumentoverlap as the primary dimenson for estab
lishing text coherencéKintsch & vanDijk 1978,McKoon & Ratcliff 1992).
The readingtime for a sentencen text doesnormally increasef it fails to
shareanargumentwith any textbasepropositonin WM (Kintsch & van Dijk
1978).However,argumentbverlapis sometinesnot a majordimenson if the
text is in the narrativegenreor is fortified by rich backgroundknowledge
(Zwaan et al 1995a,b).

Zwaanproposedan eventindexingmodelto accountfor the readeis con
structionof a multithreadedsituaton modelwhile readingsimple storiesand
literary shortstories(Zwaanetal 1995a,b) Accordingto thismodel,thereader
monitorsfive conceptuadimensons during reading:the protagonistiempo
rality, spatiality,causality,andintentionality (i.e. characteigoals).A breakin
continuity mayoccuron any of thesedimensismswhenanincoming statement
is read.

1. Spatid discontiruity. Theincomingeventoccursin a spatialsettingthatis
different from the prior event. Sometimeghis is manifestedby a transt
tional phrase (e.gBack attheranch,..).

2. Temporal discontiuity. Theincoming event occursnuch later in time (e.g.
The nextay..) or ispart of a flashback.

3. Causaldiscontinuty. Theincomingeventis not causallyrelatedto the prior
text (as inthe Lightman example).

4. Intentioral disconinuity. Theincomingeventis embeddedn a charactés
planthatis different from thdocal discourse context.
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5. Protagmistdiscontnuity. Theincoming eventhasa charactethatis differ-
entfrom thecharacters in thpreviousevent.

An incomingeventin the story may havedisconthuitieson morethanoneof
thesefive dimensims. Zwaanet al (1995a)reportedthat the readingtime for
an explicit eventin a literary story increasedas a function of the numberof
dimensios with discontinuties and that eachdimensia hadits own unique
impacton readingtime. The eventindexing modelis alsocompatilbe with a
large body of researchthat hasexaminedeachof thesedimensons oneat a
time. That is, researcherfiave confirmed that readersconstructa situaton
model that mondrs spatiality(Glenberg etal 1987,Haenggi etal 1995,
Morrow etal 1987,0'Brien & Albrecht1992,Rinck et al 1996),temporalty
(Bestgen& Vonk 1995, Ohtsuka& Brewer 1992, Zwaan 1996), causality
(Fletcher& Bloom 1988,Keenaretal 1984,Klin & Myers1993,Maglianoet
al 1993,Millis & Graesser 1994inger et all992, Trabasso &an derBroek
1985, Trabass& Magliano1996,vandenBroek & Lorch 1993),intentionat
ity (Dopkins1996,Long etal 1992,Suh& Trabassdl993),andpropertiesof
the protagonis (Albrecht& O’'Brien 1993,Hakala& O’'Brien 1995,Myers et
al 1994).

The surfacecodedeliverscritical cuesto the readerwho is actively moni
toring the dimensons of conceptualcontinuity. As suggestedbove,transt
tional phrasesrequiteimportantsignalsfor spatialandtemporaldiscontnuity
(e.g.Backat theranch,...Thenextmorning). Verb tenseandaspectrealso
importantcuesfor situating eventson a chronologicaltime line. One very
importantclassof cuesfor the dimensins oftemporality,causality,and inten
tionality is that of connectivessuchas before, after, during, and, then, be-
causejn orderto, andsothat. Discourseresearchergaveinvestigatedreading
times and recall for successivdext statementghat are explicitly linked by
causalconnectivegsuchasbecausgandtemporalconnectivegsuchasand),
versus naonnectivgCaron et all988,Deaton &Gernsbacher 1998/illis et
al 1993,Millis & Just1994,Murray 1995).Conparedwith temporalconnee
tives andho connective, theausakonnectives facilitateeadingtime andlater
recall for the statementsHowever, theseeffects apparentlydo not always
occur.Memory is not facilitatedif the eventslinked by a causalconnective
alreadyhavea very strongcausalrelationshipor no causakelationshp. Thus,
a writer cannotsimply slap in a causalconnectiveand expectit to work its
magic. The causalconnectiveneedsto meshwith the pragmaticlevelsof the
discoursecontextin anincisive way. For example accordingto Fords (1994)
analysisof causalconnectivesn speechandwriting, the connectivebecause
(in anexpressiorX because) is appropriate whefa) eventX violates anorm
or deviatedrom sharedexpectationsand(b) Y explainsthe anomaly(e.g. The
bosswasabsentecause he wasccused ofexisn).
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Discoursepsychologiss haveonly arudimentaryunderstandingf how the
variousstrandsof the situationmodelare constructedduring comprehension.
Additional researcmeedgo examineinteractionsamongtemporality spatiat
ity, causality,intentionality, and the protagonists There needsto be a more
detailedunderstandingf how thesestrandsof conceptuatontinuty arefur-
nishedby the surfacecode, assumpins aboutommurication,and textgenre.
Hopefully, future researchersvill exploretheseconceptuajungleswith the
samecareand detail with which they haveinvestigatedthe lexicon, syntax,
and semanticduringthe pastthree decades.

KNOWLEDGE-BASED INFERBNCES

Discoursepsychologiss havedevelopedandtestedmodelsthat predictwhat
inferencesare generatecn-line during comprehensio (Graessei& Bower
1990, Graesseet al 1994,McKoon & Ratcliff 1992). Whenan adultreadsa
novel, for example the following classef knowledge-basethferencesare
potentially generatedThe goalsand plansthat motivate charactersactions,
charactetraits, charactersknowledgeandbeliefs,characteemotions causes
of events, the consequenad®ventsandactions, propertiesf objects spatial
contexts spatialrelationshifg amongentities,the globalthemeor point of the
text, the referentsof nounsand pronounsthe attitudesof the writer, andthe
appropriateemotionalreactionof the reader.It is conceivablethat readers
generatall theseinferenceson-line. In essencethe mind would constructa
high-resolutbn mental videotapeof the situation model, along with details
aboutthe mental statesof charactersand the communicatie exchangebe
tweenthe writer andreader However,discoursepsychologsts areconvinced
thatonly a subsebf theseinferencesaregenerate@n-line.Why? Becausehe
generationof all theseinferenceswould createa compugtional explosion
problem,becauséVVM haslimited resourcesand becauseeadingis accom
plished too quickly for sometime-consunng inferencesto be generated.
Which of theseclassesof inferencesare constructedon-line? That is the
central question.

Supposean adult read a simple fairy tale that containedtwo successive
actions in theniddle of thetext: “Thedragonwasdraggingoff thegirl. A hero
cameandfoughtthedragon."Therearefive classe®f inferenceshatmightbe
encoded when thgecond sentends read:

1. Superordimate goal(motive).The hero wantetb rescue theirl.
2. Subordnate goalor action.The herahrew a spear.

3. CausalantecedenfThe girlwas frightened.

4. Causalconsequencd&hehero married thegirl.

5. Statc property.The dragorhas scales.
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Experimens can be designedto assesavhich of theseinferencesare en
coded For exanple, after readingthe second sentencéhe readerwould
quickly completea word-namingtask(or alternativelya lexical decisiontask)
and receivea test word extractedfrom one of theseinferences(i.e. rescue,
throw, fright, marry, and scales).The samewordswould alsobe testedin an
unrelatedcontextto obtaina measureof inferenceencodingfrom the word-
naminglatencies:[latency (unrelatedcontext)—latencyinferencecontext)].
The inferenceencodingscore should be above zero to the extentthat the
inference is generated on-line.aproperly designed studtihewords in these
inferenceclassesvould be equilibratedon severalvariables,suchas number
of letters,numberof syllables,word frequency,syntactt class,free associa
tion normswith wordsin the textand theproportionof readersn a normative
groupwho articulatethe inferencein athink aloudtask (Graesseet al 1994,
Kintsch1988,Long etal 1992,Maglianoetal 1993,Mill is & Graessel994).
All things being equal,which classesf inferenceshouldhavethe strongest
encodingduringcomprehension?

Existing modelsmake quite different predictionsaboutwhich of the five
classe®f inferencesare encodedn-line. At oneextreme, theres apromiscu
ous inferencegenerationposition that predictsthat all five classesare en
coded.This is a strawpersormposition however,for reasongliscussedbove.
At the otherextremethereis a textbasepositionthat predictsthatnoneof the
inferences arencodedKintsch& van Dijk 1978). Local text coherenceuld
be establishedt the textbasdevel by virtue of argumenbverlap(i.e. dragon
appearsn both sentences$o therewould be no needto constructa situaton
model. Accordingto McKoon & Ratcliff's (1992) minimalist hypothesisthe
causalantecedentsvould be the only classof inferencesamongthe five that
might be encodedvith any consistencyThe otherfour classesreelaborative
inferenceghatareencodednly if thereadethasaspecialcomprehensiogoal
thatis tunedto suchlevels.The minimalisthypothesisassumeshatthereader
generate®nly thoseinferenceghat are neededo establi$ local text coher
ence (i.eeithercausalntecedentsr noneat all)and thatare readily available
in memory(i.e. inWM or highly active inLTM).

Graesseet al (1994) hasarguedthat the availableresearchon inference
generatiorsupportsa constructimist theoryratherthanthe abovethreeposk
tions (aswell asothersthatwill not be addressedhere).The constructionst
theoryassumeshat readersencodethreesetsof inferencesnamely(a) infer-
encesthat addresghe readers comprehensio goals, (b) inferencesthat ex-
plain why events,actions,and statesoccur, and (¢) inferencesthat establish
coherencen the situationmodel at local and global levels. From the stand
point of thefive classef inferencesn the aboveexample|t is the explana
tion assumptiorthat offers distinctive predictions The explanation-baseih-
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ferencednclude superordinatgyoalsand causalantecedentdyut not subordi
nategoals/acibns, causatonsequences, asthticproperties. Its thesuperor
dinate goals and the causalantecedentshat answerwhy an action or event
occurs(Graesseetal 1991).Forexamplewhenasked'Why did theherofight
the dragon?”a reasonableanswerwould include the superordinateyoal (in
order to rescue the girland the causalantecedent (because thel was
frightened) but not the otherthreeclassegi.e. in orderto throw the spearsjn
orderto marrythegirl, becausé¢he dragonhasscales)The subordinag goals/
actionsand static propertiesare minor ornamentghat merely embellishthe
core plotand explanationsf the plot. Regardinthe causal consequences, it is
too difficult for readerdo forecastmultiple hypothetcal plotswith newplans
of characterandlong eventchainsinto the future. Most of the forecastshat
readersgenerateto “What happens next?tuestims end up being wrong
(Graessei& Clark 1985), so the readerswould be uselesslyspinning their
wheelsif they did generate mangausal consequenceAccording to the
constructionst model,the only causalconsequencethataregeneratean-line
arethe achievedsuperordinatgoalsof charactelactions(i.e. the heroin fact
did rescuethe girl), emotonal reactionsof charactergo actionsand events,
and consequencethat are highly activatedand constrainedoy prior context
(seeKeefe& McDaniel 1993,van denBroek 1990). Analysesof think aloud
protocolsin fact confirm that mostreadergand good comprehenders par
ticular) generatenoreexplanation-baseitiferenceshanpredictiors andasse
ciative elaborationsn simple stories(Trabass& Magliano1996),in literary
shortstories(Zwaan& Brown 1996),andin technicalexpositorytexts(Chi et
al 1994). Experimentsthat have collectedword-namingand lexical decision
latenciesconfirm the constructionst theorys predictionsthatreadergyenerate
superordinategoals much more than subordinag¢ goals/actios (Long et al
1992),andcausabntecedentmuchmorethancausakonsequencgdlagliano
et al 1993Mill is & Graesser 1994ottset al 1988).

We suspecthat eachof the abovemodelsis correctin certainconditions.
Thetextbasgoosition andminimalist hypothesesreprobablycorrectwhenthe
readeris very quickly readingthe text, whenthe text lacks global coherence,
andwhenthereadethasvery littl e backgrouncknowledge Theconstructionst
theoryis on themark wherthe reader is attenipgy tocomprehendhe textfor
enjoyment ormasteryat a more leisurely pace,when the text has global
coherenceandwhenthereadethassomebackgroundknowledge The promis
cuousinferencegeneratiormodelmay evenbevalid whenal literary scholaris
savoringa goodshort storyata very slowcruise.

Therearemanygapsin our understandig of the generatiorof knowledge-
basednferencesWe needto analyzethe precisetime courseof constructng,
maintaining, and modifying particular classes of inferences (Keefe &
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McDaniel 1993, Kintsch 1988, Magliano et al 1993). Someinferencesmay

slowly emergeastext is receivedratherthan discretelypoppingin when a

particularstatement isomprehended/ery little researcltihasexaminedylobal

inferencessuchasthemespoints, morals,andattitudesof thewriter (Long et

al 1996, Seifert etal 1986).Globalinferences have tentacl@smanyelements
in the text and spanlarge stretchef text. Theseglobal inferencesare more
difficult to studythaninferenceclasseghat discretelypop in at a particular
locusin the text. Therealso needsto be much more work on how inference
generations influencedby readersvho differ in comprehensioskill, working

memoryspanandotherpsychological attributes (Dixogtal 1993,Haenggiet

al 1995, Perfetti etal 1996,Singer &Ritchot1996,Whitneyet al 1991).

SUMMARY AND CONCLUSIONS

Discoursepsychologiss havedevelopedsophisicatedmodelsof text compre
hension during thehort 25-year history of the field. Thesemodels have
specifiedthe cognitive representationsind processeghat participatein the
constructionof meaning.Five levels of representatiorare importantin the
constructionof thesemeaningrepresentationghe surfacecode,the propost
tional textbase the referentialsituaton model, the communcation between
writer andreader,andthe text genre.Discoursepsychologsts haveexplained
the processingf thesefive levelsby groundingtheresearchn generalkognk
tive theories.For example discourseprocessingheorieshavepostubtedthe
existenceof multiple memory stores (STM, WM, LTM), the processof
spreadingactivationin knowledgenetworks,productionsystemswith if-then
rules,connectionisneuralnetworks,andconstraintsatisfactionHowever,the
modelsdevelopedby discoursepsychologiss furnish distinctive predictions
thatcannot simpl be reduced tother areas of psycholpg

This chapterhas examinedthree phenomenahat have beenextensively
investigatedby discoursepsychologiss: The processingf referring expres
sions, the connectionof statementsn text, and the encodingof knowledge-
basedinferences. Readers execulbese processes bn effort to achieve
coherencat local and global levelsandto explainwhy information is men
tionedin the text. Discoursepsychologiss havetestedmodelsof thesephe
nomenaby collectingeye-trackingdata,self-pacedeadingtimes,word-nam
ing latencieson testwordsthatareinterspersedh text, recallandrecognition
memorymeasuresthink aloud protocols,and datafrom dozensof otherex-
perimentaltasks.Therehavebeensomeattemps to assesslifferencesamong
readers concerning backgroundknowledge about the text topics, working
memoryspan,andgeneralcomprehensioskill. Someresearcherbavetested
their modelson naturalistictexts, whereasothers have focusedon expert
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menter-generate@xtoidsthatimposesomecontrol over particularvariables.
In somecasescomplexpatternsof datahavebeensimulatedby sophisicated
mathematicahnd computatinal models.

The empirical and theoreticalprogressin discourseprocessinghas had
somestraightforwardapplicationsfor improving reading,education text de-
sign, and sccial interection. For exampleBritton & Gulgoz (1991) used
Kintsch& van Dijk's 1978modelto guide the revision of technical expository
texts.The originaltexts werenaturalistic samplesf texts that periodicallhad
problematicreferring expressionsand coherencegaps. The Kintsch & van
Dijk modelidentified pointsin the text wheretheseproblemsoccurred.The
textswere revisedby clarifying referents ofeferringexpressiongwith defini-
tions and/orexamples)and by making explicit someimportantconnections
betweerdifferent partsof the textandsomecritical bridginginferencesn the
original text. Thesetheory-basedevisionsdramaticallyimprovedmemoryfor
the textsvhenadultsweregivena delayed-recatest.Moreover, these theory-
guidedrevisionsimprovedmemorymuch more thanrevisionsby writers for
Timemagazinelt wastheorythatprevailedin improving the memorabiity of
the texts. This is a heart-warmingconfirmationof one of our favorite quotes
from Kurt Lewin (1951, p. 169): “There is nothing so practical as a good

theory.”
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