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Connectionisiodelsof word recognitionhave providedinsightsaboutbasicaspects
of skilled word readinganddyslexia (Sejnavski & Rosenbeay, 1987; Seidenbey & Mc-
Clelland, 1989; Plaut, McClelland, Seidenbeg, & Patterson,1996; Harm & Seidenbay,
1996).Wordrecognitiontselfis awell-studiedempiricaldomainwhichhasprovidedarich
setof phenomenan which connectionistdeasof learningandknowledgerepresentation
continueto beexplored.

Previous connectionistodelsof word recognitionhave emphasizedhe computa-
tion of the soundpatternof a word from its spelling. This emphasiasbeenfruitful in
accountingfor empirical phenomendecausesucha computationis tightly linked with
readingacquisitionandwith bothdevelopmentahndacquireddyslexia.

However, the ultimate purposeof word recognitionis to determinethe meaningof
printedwords,nottheir sound.Importantquestion@boutthe processingf print cannotbe
addressevithin a frameavork thatonly computesa word’s phonologicaform. The exact
role of phonologicalinformationin the computationof a word’s semanticsfor example,
is highly controversialin the empiricalliterature. Many researcherf/an Orden,Johnston
& Hale, 1988; Lukatelaand Turvey, 1994; Leschand Pollatsek,1993) concludethat the
primary methodof readingis phonologicalwith directaccesonly beingusedto disam-
biguatehomophone$wordswhosesoundpatternis identical,suchasROSEandROWS).
Still otherresearcherglared& Seidenbeg, 1991)arguethatmary factorsgovernthe use
of thedifferentpaths,andarguethatthedirectrouteis usedfor skilled readingof the most
frequentwords.
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Suchquestionsaboutthe phonologicalmediationof word reading,andthe factors
governingsuchmediationcannotbe addressedvithin a moretraditionalword recognition
model,whereall wordsarereadphonologically The purposeof the currentwork wasto
exploreissuessurroundingvord recognitionwithin alargerframewnork incorporatingooth
the semantiandphonologicaformsof aword. In this framework, the orthographidorm
of aword canbetranslatednto its semantic®ithervia phonologicakencodingor directly
from print (seeFigurel).

A connectionistmodel was implementedo provide insightsinto the factorsgov-
erning the recognitionof words. The centralresearchquestionto be addressedby this
modelis that of the division of labor (Seidenbeag, 1995)betweerthe phonologicallyme-
diatedanddirectroutes.Onthis view, thetwo pathwaysarecombinedandcomputational,
domain-independergrinciplesinfluencethe relative contritutions of the two pathways.
This standsin contrastto the tenantsof more symbolic,information-processingnodels,
in which domain-specificnon-computationgbrinciplesgovernthediscreteall-or-nothing
useof onemechanisnor another(e.g.Coltheart Curtis, Atkins, andHaller, 1993).

Themodeldepictedn Figurel wasimplementedisa connectionishetwork trained
using a continuoustime versionof backpropagatiorfPearlmutter 1989). A setof 291
monosyllabicwords were selectedirom an online dictionary Distributed phonological
representationsapableof forming basinof attractionwereutilized, following onthework
of HarmandSeidenbeg (1996). Semantideaturesvereconstructedor thewordsbasedn
theWordnetsemantidictionary(Miller, 1990).Orthographiaepresentationseresimple
slot-basedepresentationsf lettersequences.

The modelwasbuilt in two steps.The first stepinvolved constructinghe pathway
from phonologyto semanticgthetopsectionof Figurel). Thisis becausehildrenlearning
to readalreadyhave alargeauditoryvocahulary; theexistenceof theability to computethe
meaningfrom the phonologicaform of a word beforethe onsetof literacy is presumedo
beanimportantfactorin the earlydivision of labor. Thisinitial trainingcreateca mapping
from the soundpatternof wordsto their semanticsandalsocreatedattractorbasinswithin
the phonologicabndsemanticspaces.

Oncethis “hearing” modelwastrainedto a reasonablelegree,it wasdroppedinto
the larger full “reading” model. This modelwasthentrainedto map orthographiowvord
formsontoboththe phonologicabndsemantiagepresentations he stateof themodelwas
savedatcheckpointshroughouthecourseof training,to allow thetrackingof development
trends.

The relative contrilutions of the phonologicaland direct routesto semanticsvere
analyzedo determinethe division of labor betweerthe two pathways. A statisticallyre-
liable effect of frequeny was found, where high frequeng words were more likely to
utilize thedirectroute. An effect of regularity wasalsofound,wherewordswith aregular
spellingto soundcorrespondencerere morelikely to usethe phonologicalroute. These
effectsbroadlymatchthoseof empirical studiesshaving phonologicalkeffectschiefly be-
ing limited to low frequeng words (Seidenbeg et al., 1984; Jared& Seidenbay, 1991),
andcorverselysemanticeffectsbeinglimited to wordswith anirregularspellingto sound
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Figurel. Implementedeadingmodel.

correspondencgstrain,Patterson& Seidenbag, 1995).

Whenthe division of laboranalysiswasconductedn the modelover the courseof
training, interestingresultswere obtained. Initially, the modelrelied muchmore heaily
onthephonologicakoute.Indeedthe spellingto soundpatternsverelearnedmuchmore
rapidly thanthe spellingto meaningpatterns.Sincethe mappingdrom soundto meaning
wasalreadyin placeat the onsetof reading,this causedhe phonologicalrouteto bethe
initial way the modellearnedto read. However, asthe model becamemore proficient,
the demandson the modelto producethe correctsemanticpatternas soonas possible
causedan increasedelianceon the direct route. The modelthereforecapturesot only
theinitial importanceof the phonologicakoutein reading but alsoits reducedmportance
in adultskilled reading,particularlyfor high frequeng words. Finally, the models speed
of computingthe semanticcodefor aword is foundto be dependenlargely on the extent
to which the directrouteis utilized, providing further explanationsof why phonological
effectsin readingtendto be morepronouncedn poorreaders.

Themodelprovidesanexplanationof mary factorsthathave beenrelevantin empir
ical work on skilled reading. Theseeffectsare explainablein termsof factorsthe model
is sensitve to: the spellingto soundcorrespondences words,thefrequeng distribution
of words,andtheexisting knowledgeaboutthe soundto meaningpatterndor words.Like
earliermodelsof word recognition,this model providesnot only a replicationof empir
ical findings, but importantinsightsasto why suchfindingsarise. Further the inclusion
of semanticsandmultiple accessoutesto semanticsn a developmentaimodelfor word
recognitionrepresents major advanceover earlier models,and increaseghe range of
behaioral phenomenshatcanbeexplored.



