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INTRODUCTION

Tac firgl Jalf of the title of this book, Viswe! Processes fr Reerdizme, miglit srem
rochmatact docanse eeeding is necessacily 2 viana] agr. LEamrever, resding is 1oflu-
m-:m:] Loy |I1|:u:n.-I.maI Information, O sonscrs |3 with vliuallrm:.rncsihlg, UL '
Lonvigual information (in many different forme) sontibitss b gur porerptzal
experience of pedmg tod. T goal of this Hiapler 8 t present 8 theoretica
Er._uul:wcr‘-: To¢ visual mormaton procesing i readitye 2nd to snple Televant
m&:.amh &Tler preseocng the modal, we sildmss the Bt of wial visual Infor-
mnkicn. s msed in word Blentification, The results ave consistert with te WHew
that :éenltiﬁlanﬁuu of 2 word depends on processing its comporcnt ietesss. Tisens-
fare, It is important 0 desodbs e viceel nfenmaton conltnctog o lewer
m;ugnitim. .Mm eCaidering Better recopnitien per sa, we disouze a ity of
ueing T-'Is.ml Infermet oo 1 increags e mmopt oF erthographle and phanalugizal
iformation conveyed by Ietrers, Thee we ratem to e ohserved pemephiz]
advantoge Foe Words and cowslder compeilng theoretizal explanations., [n particie

‘23, e foens o Ao ateomt tiat emphagizes knowledpe of spellpy reqrularitles

{urthagraplils structors) and an uceount that nhlizes specific wirds, We evatiate
ﬂbesr. Becmas in lemms of Iow they bandlc effzcts of preeeseing time =nd alher
Varubles in word pereeption tasks. Finally, we close with coneldermiiog of s fams
of the discourss context gq werd reeopnition. o
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FUZZY LOGEICAL MODEL
C:F PERCEFTION {FLMF)

Within the featrework of e Fozzy Logbezl iexdel of Ferception (CL#F), visnal
processing in suding can be conerptialize % a paritia focogrifon process.
Well-leanead paweins e recogoized o icvordanee wilh @ pensied alacaiihen,
cepardless of thet medality a7 pertcolsr maluce of U palterns (biasrano, 1987
Oden & baszuro, 19TE) The nudel comsists of thees operations: foalus crala-
*jui. frabwe inczgraton, aml decsin. Confrucusly valusd faanees ane valu-
abed, ntegeated, apd mnichad agalese prarotyps doscoptions in Geokry, aod an
idenst ific ation decicion is mage fmnt the Lasiz of the reloive zocupessol-maaed oF
flz stinmdos informotion wille the relevaot prototvpes descoptions, Padorypes amn
penenuled fur the task a1 band, ‘Ehe fersory ayoteme transduce Lhe phigsdcit evenl
anel ke avallzbla vanous soomes o) intmestlon estled feamres. Dadng the
first wpartlon Lo dhe model, the Fealupes aro vvahsatzd n derms of the prowsdypes
in metioey, Far each fealure mmad For cach prodnbype, Featre evaluztion provides
inforoation about the depres 1o whbich e Exture in the sipnal mitches the
comespeading feature voloe of the prodolype.

Fegtare evilnadon peovides the degree to which each featuse in the stimiles
matchss 1he corresponding feature ia each praulyps o mewmery. The zoal, of
corrss, 15 o derenying che grerel] pocdness-ol-gestel of cach prototype with he
sfimoulng, Al of the featurcs are capgble of eondributing to this procsss and tbhe
secand opsraien of the wodel is colled forpare integrailios Thar i, the features

{ectually the depnaes of matches) coresponding to sach prototype are eormbine! .

{ac sonjoined in lagieal tomme). The osteome al fentine lntegration consize of the
deper in which sach peatody e matcbes the s3mulus, In the aede], all fsofures
conTitoe to the (ol valos, bt with tie propeny thac the beest ambiguous
femiures hiove the modc Impact on the octeone,

The: thind egeatlen ls deeidfor. Dadog this siage., the menit of gach relsvant
Pty 15 wealimbed telative to the $om af e morits of the other oelevant prabe-
bypras. Thiz reletive gocdnees-of-malch gives the prapastion of times the sinnslog
i itlencifizd a3 an Enstsnce of the grotolypis, Thisfclative goodoess-ef-cnatohl could
also be Jel=gnined fiom & rating jdgment indicating the degree (o witlch e
slivdlus mebehes the caicgory. The thees pfraions between presencaion or 2
paltiem and 114 cetegozotion cao be feomalzred matometically, but gz is boyond
the purvicw of e chapter (b soe Massazo J Hurp, 1986 Massnce, 1987). W
Eagin with the smdy of fie visual [t tat e funatdonat in reading, woads.

WORD RENTIFICATION

[5 tae firsd paychaleyd=ts o & contwy apo wene b peloi i il end reed o
journals, they would be impressed by how much the fundaments] quostions they
proposzd memain WL ibe senter of reseant. Soee of the Ot madies give 2

A
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serpoising sl Sulfeers eontld read weords wnder eonditeons dher dzd s jxennie
the id=otifivatno o the GUOIL=ANEG L ledreas when dhey were pnosented noremdpm
Letter stTings, A great rleat of excliemant 3o peycholopical znd edeeacanal oorcles
waz gonerzied by Chis wock, Tiws rescarch resule: cobvivees cany poaple 1Mag
word rocopnition wos ool depend st can M pecopni G oF i) leliers,
[ageaiches and edwzaters coneloded that words are leasred 25 paiens of uaiqus
shapes rather than as uniqus Seiqwences ol [GUonE, 1§ wimls e ipinue shapes,
realuors wonld lesen words in terms of relngively pross pocpcrias thal d=fioe sheir
shapa, e call thess proposien srprabeter fentres lrusise they sippacsily e
cooppnsed of mutiletes pateme and sven whales worl peitrms  Thie belisf was
respoansibile for the whicie-word method of teaching reacdsng.

Ag pppealing #2 e concopd of epraleller leatures migal b, beee is ne
evitlence [or this bea Chnderson & Dearbomn, 1952; Gibeoo & Levin, 1975
TTuey, 1548% Oae of thy sieonlpert acpnments agoinst the idsz of supraletoss
tantacas 1% thed* stmall pareacdal coptribubons o reading., Creemall word shaps, for
wiample, dugd oot sufficizotly differentinte orong the socds of o laingnage
(Groff, 19731, Ters ir zlac expoamentol evidéncd fgaiost the idea of wond

Jeeapeliion kaeed on sopraleticr festorea, It bus been showa Lt worcs wilh ees

smpey afe N0 nore perospible than thoss with meoms commom shapes (Paag,
Muwsnens, & Focl, 19840 & mre shape means that dds shaps spacifios only ane
or a few worde, wheoress 8 common shipe 35 oonskaer wae many posible
wopels, T word shase i5 fioctiooad o readiog, wosds will mne shopes 2lsundd
himve beemy eaticr 10 read.

e eals of supralecter Eeatures has aloo beso evidvated 1o = moonker uf snecles
by deternining whether mixing the cose (MeClelland, L5 or o iype iouts
Cadams, 1979% of leltess cliovinatee the tachiztescopja identifizrtion advaniage
of word Guer nonweed |eter etings. Por example, Udames (19749 siodived i
tuchivtowoopic reengeition of words, psewdowords very hizh in ochogmphic
strucluge, and poaweords very Jow in gtoactare, The tems wene pretenfed in a
sinple typa four o the iterss wem coostucted From a wide wasizty ol Tonlk,
Peclunoance waA vwore accurets for words thon psewdowords aml porest Jor
noawedds, Most imporianchy, the afze of the dilenences emcng, the Oose f pas of

“itemie Aid not chanps when the letters of the Slemy wens preseeted in a variery of

ype fonta. If supraletter feodvres of whole=vrwd pues coutzilute o the pereeporal
scvaniame of wellstmclireds staogs, |k ad v tage of tha word and pacudoword
strings shoeald have been drastcaliy altemvatsd in e niged-fone presestatlon.

LETTER RECOGNITILN

Altheugh word roeogoition degends on ieatilsdion of canpsaent lezers, sev
erab sotnees of nenvisu iofocmetian (i, orthopmphis, leaicel, g synticde
and sornpoic) may contiboe e Latter idsatifeation, Thareiae, In order (o stndy
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lsbler IECDERHE0N por =6, it 15 neccsrary to SiAp avwwy Hige: neviual sownees of
information and stucly either siople Joter ur soings of wicelued letterm. A
glarting poixnt in th shedy of leter reconition iy = fact dhac Bsdances of de
ramns latter. cam vary markedly, d=pending om dhe Sont, D geueeel, feaceshers
bave responded 10 GMemnoss Telsee: igsnrge o eithar of oao ways.

General Featuras

One approach is to zxsuene that the Tealoos wsal do eeoeniton ais ahiswact,
geozral faptuces that apply W varying nstacces of the same leitce. Thae g2,
prulalype decciipnicss fou beoers ould be in teroe of peoeral features, Toor
axample, Gebson's (I9GE) welkknnwn frames st nclodes peneral binary con-
trasts shich a5 the pveasence nt absenca of “rrraight-vertical” and "inkerzcelicn.™
Intzosexticn & pescob o dostances of A and B, and absent in C aod TP, Such
soatmsts iy T nopoctant tn koo reeaghdtioh hocauss theyr are generalky ap-
bl and sasy for the visual syztem to detect. Hawever, there bas oot bren
much resgamh i he 2t 20 years thet diceetly tosts these feataree, pethops
becanse af the very pamendl Leved al whish soch fealoscs ae (nocossanily) spoe-
tfied. Ope exespdaa |2 raceateh examining fuzep contrasts, in which foances ars
presenl ue Aol w vinviog degress fo.g., Wasgare & Hary, 1936, Oden, 19?5].

Fecenely, e imgsalange of binary soustragte lias talen on added eeaniog In
mecliels of objecr mengnition (e 1., Kisderman, 9AT; Lowes, 1925) For emam-
ple, Biedernean {6937} proposad that abjocts are represeated in teems ot their
parts, termgd “geons," anu geuos wme dhiolileed by detreling a laited nowlsse of
ensy-A0-ulepegs binvery o ohiény eonzrasts. Bledarman refarrad io the featores ae
“nomicdtkenin] peeperics” botuke they have o aospartanr cheraeteristics!
Ther ace unlikely ko werr by wocideol, aod ey #tanaip Invaiase a0eeas chenge
I viewpolar (s 10we, 198% Witdn & Tenenbeurn, 1985% These charac-
Verictics ire importund because 3L 35 mewassacy b obdeot oazognition b disthapulsh
Eetwsen imege propactes that e valid indicatees of object propeses and image
propenties il ey S becpsse af py nggpdenrad allgonent of st fea.
Wires, Fuc exemple, perolled edews (over small visml wglss are woeezideital
propertias beconse they are much more HRely t be cansed by paralled edges in
the vbject cacher thao be caoscd by accident (e.o., by weciden alipnoeoe of
nonparglle] edges wheo Reso from a pertoulst viewpotot).

Fonb-Speclfic Faatures

A sgeopd responas 1o difercacea betweost Jnetancea of éhe catepory is to simply
foous on 2 single font and to assume thar fertares comespond o losal parts or
globo! pronettics weithin chok fand (2.5, Hereo & Boagen, 1941 Torensend &
Aablyy, I9E2Z). Thia approack has heen vsed maoce often, and arodels have Leca fit
with mere precizion, bot it is nar clear that a modeat fic to data fom Ll font will
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I ctara Kem anotier font (aee Qilowes, 1955, Seveml dallerent trpes of foawn:
wilg bave Doen coosidessd In this reseacch. [0 <me simdy, Keron and Baggen
[19%1] used featmea devived fiveu a snlidisensionu| sealing method. The fea-
hees mngsd fronn alobal oucs e, , “faciog 13ghl™) ln Jowl oss fe.g., “horl-
womci] ling io ceotec™) In a second study, Beren and Baggee el sepments (of
muracmls, o5 oo B cofenlatce) ag feamres, sapmalemenst iy v plobal feazores
[“open-lefi™ and “opon-right™h Koren amd Bagzea showed thol, when biearni-
moed e Twersky's {1977} conerasc voodel, sl feateres predicted confesioa
aata guite wail. i is oo clear, heowswer, ther Bomci acl Bareen™s Feaimes would
Ie: insdl e alefizclesl o LR wistial swetem. Fer exampla, the footur “line in conees™
cianmel Beoccsolweal nnidl spatial reladoor within the parecn have Tsen esisb-
lished, “Furving mebl" cuooot be eseblished wnt] the parts of e Ggome $hat do
e facing Jrave Desen elefouied.

Font-Smacifle Tunling

One Jsses redevone o the two appooaches aliesdy meotioned i (he degree to
which the processes andertying recngnition Besoow “dioed ™ Io (he details that
churmierize particoiar fonts. B foaturcs aro anly abetesey aod geneml, then vane
ing the Fomi should net meter. Howevar, 3F tanlig oo, (hen leter protabypes
entll become modifed for the szt fat Az 4 resoll, kller rmoogmiton should
b ore sccurale with tareet sets of o lettere of & cingle fout dian with r lethers of
terw or more fonls becmes= doning con ke moce peecis: with a single font, Sanccki
(1947, 1984} sxominzd che recopuition €F slings of {ypically). four vorelated
ledtere in wonsivtent end mized-fant conditions. Kesnhs fromm boih o [efer—non-
iter renction fime bsk and a backward oasking sk indicated thet oniom
Aeours. Advantnges for soustatont foot scudibions have been guite larpe o the
{eter—nonlatber task, which requives oocplicie aceesico, (o wizuel smooturs {cEeris
vepizalty excecd 120 nag), bor sopadler do the misking task, which requinca onty
identification (cEecis pweraged about 34, Thess resnlts indicale Haad regopmifion
ran ose jeamres thar ara specific o jwidder fenls. However, te mther semall
edfecds in the masking task qualitiea] e exient o which such featres contrlmge
to rocagnition; more geoecad fiabices moy be mars impotant.

Global Features

The assmmplivn that recenifion involves both specfic 208 penerl festores
cunlmils with a simpler asswmption that fesnies crmzpond o mutsallr ex-
cluslve segments of letters, In this simpler model, cacl sgment is detecied by oo
Indepzadiqn keime mechamism. Thwosend and Ashby (19623 pm&mﬁﬁl Iettera
cumpussl [om line segmeots and obtained reports of fetter &leotity dod of tha
sapments perteived, Thay found ceasonably good Ny for mmodels ot ossumed
At featmig, Howewsr, a fimher prediction iz thar, if sepnent-Teres are
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delested independentdy, thea the probabilibes ¢f detssing difersne sezmzoes
alwnld gut be comelaled. Fownserd and Azbby foood tha e peEabiliog of
ikebeuling @ given segment increased with the poobatilicy of derasing ofer see-
rrebts o the letter [s—éc alan, Towoesnd, Hu, & Evaos, L824), These nésults
appear to ke inzaosistenr with thz simale-smpmenr aodel. Clne Wiy W expilain
. this result wiould be o oasunse chet, io the initiol stages of e leiier eognition
process, ooby rlohal Foerwes oo, ovcrall Jolier slspe) lave been astmoct=d.
Sezments might theo be perceivel more accuraely when thay s cuoliinel
within accurtely peresived ploal fenmres.

Livpnzml, Hia, ol e (R9ER] oeplicassd e frocvzagrean v:v;:-r:elntu:-m
witife Fruling wed:miely anenyg suppor for mores dotailed predlctions of o
slolml-te-lowd ade] ol Ll recopnition. It chat shedy, they also Toip] eyl
dence pgninst ekplinetions ol the correlation o terms of o perdadie waxiog and
windag of Aileneion (f.e., more or fever seguoonts are pecceivesl 1x alsrnews oo
acmlon gracheally increses or decreeses ). Howewer, thedr data de vl mids L ao
explanarica it tenug o 1aelner dGal-be-1se] Auctustione o stentiog. That 1z, 2
sahjocts overall peoiemanee might flucioate Gom izl o bial eoese ol a
wariety of factars apd this veriability wiplt be soficien (0 produce o positive
coteelatlon amorg lealure-leleniion probabilitice.  Farthar ewidanes npeinst
alaople Acgarcel-fealure models stems from the fect that when Kere gl Bujrgnen
{LREL)mz2d eegrent fzanres, they found it necessary by AoppTernemil [he wapment
fratares with rwn glola | fealuees, Unforonetely, tey did not capoct raseles o =
segmend-faatn se-oady oeadel, The impomanee of globel feanwcs was demon-
smatod sottia thma azer dn lotmoe's {1971} stody of confusiona letwesn lewseonse
letters, Bogre sl that Jedters with similar ervelopes (anekcing rstioes) e
roore Tixely 1o by confiessd,

Some ghakal fetumes oy pormespond o Jower spalial frequensy componeots
of e Almbdes, Germis, [luorey, snd Robent (1984) analyzed leers into theie
Aacesk fiwgensy (ompunents and then fitered the reanlts f0 alenuate higher
Epartal roquency comporends (e Gl was based on conirast seasitlvlly fiune-
ticmsy. Thw: resnliant * intero] repressntatiome” ware then oead to prehicg eonlin-

aiens and did so with nuslensly bigh suecass (md wih vt gosees than o -

template of faanire-baced vomde]). However, it 3 importan: to ngfo that although
mdels snch a5 Goivais of &1.% et few free parameters, te intermal raprasents-

tions esmamaed are quite cowopléx. Rar example, the frequency analyais B e
leller wsed a2 inputa 50 % 45 cell ateay £2,250 cofs in tatal) and the esults of the
umilyiis were sepuenentel in aoeys of {upperendy) similar covnplexity, T com-
ImsL, Feature-based repressdfations were simplar, consiating of inmuny valuoes oo
a small gat of featner,

Althangl globid feutimes in the bra pass stimeli of Goervais et al. ame oo
2talled, other plobal featurcs crnld invelve moms detailed relations Bebwesn
[erts of Jelers, Suncchd (389012) stedlad the importnome of rolations laclween
letier perts by mecsmriog e pesceptihilitr oF backward-masked letters froon foar
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funcs. Senncki nsed twa difcront size "wermad " Mot oo Lwice a5 lange a5 the
other), in which the melsticas belwesn wseender oo descender size and body s32a
wire typical of that found o mest wonmnon text Foncs (g3 extalillizhed o a o
usBEEve sbudy), Tone “monormsl™ lomks wesrs Daea cacatue Ly Dotcsbamging asoe-
dorz or desoemsizns wnl bndies etween the %0 nacmal fands. I Jeker pesceps
tiility e determoined Ty the diserioenalulite of anly segooent featuees, e bic
avemas perceptibilities of Lhe noomal wx] aluwa ooal paics of fonls sliculd Ta: cqual
boouuse saey v aanpusd of e same seganencs. Oa the other band, 3f featores
more comples than sygmets an; wisd 0 eesoonition, then e should be an
edvaotage Foo e oormal fonts, which bave relatooe more typical of normeal
Ieniece, Owenl] seciacy was higher with the nocual fonts 19an with the 2bnor-
ool foots, ceosisent will s ¢laen that relations Sebaccn sspmsns Ble UMpor-
Lant in lactar recopoibon. Thess was ah advancage For both ke farge and smadl
normal foots relwkiive b b cbogeual fonts Jlaken a3 2 wholel, o he jesalis
canoaf be explaioed in tems of recral] Rler alne oo actoe other coorclationsl
teninre.

Sanncki's (19%1a) resulls ane conitary [ e loprestion of lener ecagsifion
given io mony bextbooks, Many Lesls conlain s iegirs shoeang o wite variely of
diFerent foot instaoees of a leeter, all [or waost) of which can ba pecopnized. This
demonstration is (hen Ko 2% cvadones that loter recognitfon 2 a gensral pros
cess then can haole a vagety of Dasanesa. Howeres, he differcoecs olitained by
Sunoeki bedweeqn worpel and abnormal ledters mdicate that instanees are nat
equally recopnizible. Less prplesl pateins are moee difficolt to recogoize, per
haps becpuss they provide pelalively poor coatcliee foe dotsils of inleaval pag-
wtypes deseloped (lwoingl yems of expericocs.

The previous data indicle Sl B3 S o ol emganiion may wely on die
tailed fentre mformotion. This maght se2m conlray ke medels asvining gsresl
cootrastive fenburey much s Lo of Gilbaoe wnd Bledamia. Howawer, fuiher
consideration of object recopndtion alie emplicates meme spizifee dibins, Ak
thourh Biedermon (1987) emphazizad sinpla oonaccidental contrasts such az
"ehmipht vermes eunsesl,” fwh peopestles do toc seem o pearelde sofficieatly
strong coastruings for objec reaapuiticn. Many abizeda Tave conltlpls peoos asd
rany sdpss, ond any given edge can participats in many reladons with reighbor-
ing edpes. Somple contosts sweh ag “soalght (ve curved)” woukld not constraln
the asigument uf edges 1 peons, wisnbeg ded 2w cdge mpy be winnely eomr-
bined with edges froem other geons. O the other hand, eameabat mere complex,
relational propertics puch a5 velive by do, g, actow woriee e foadk verlice) pan
stronger coostraiots oo =meon eotily because they wan mokipaie o ooly a
Timited wuenber of celationa weith neiphboring adzes, This, in more resent com-
petational work, vertics-gypes have played importanl mles (homme] & Dieder-
g, 1902 Conslstent with the apparco importamer of vertice-types, Eoos aod
Eensink (199, 199]% phwdicd fhcan in scach teske and obteiosd cvidence thal
ey @ detected easity and in peralf=d (" pre-atiencdvely visibls™; Treisman &
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Croimiloan;. WREY-Furhertwars, consstent with the Jmpomance of defmils of
- reliR B Tenelok found that vertices with lesa bpplid Geails (., G0
< Tnther thun ¥ depren angles) are oor preattestively vieille.

-y Pruthel dale gy ahjeet seengnfiion indicats that, ag la wé=%ine, Lbe peroephzal
Aystam aees mwltiple suunass of ioformoton, with the inporance of 3 pven tme
of informeation depeoding on 3% sirensth, [n coutrast o oodels o which aoky
edge informeclon 22 axsenel (o be used, Foce and Huoophpeys: (19 8F faond that
auwrface dotads (-, voJur and shoding) alsoe comtrbote o Tecogntion. e
irnportance of such infotmatlen igrenses ith objocts o catagnnes with way
wisuully similar menzherg, Tecauge wlae er shepe infonmatinn is fess digtinetlive
within muzh coleporics.

Integratifiy Features

Jo sam, lettsr recognition may fpabv: o micoee of differsnt fapmires: Loca
feaures carresponding 1 Sl leitzr porta and eclationg berween parrs, 25 well
ils Bodh gpectte and ok geoeml ploba] faanecs, The byps of Fentores used oy
depend in pert on viswal copdilicns (o, langth of aye Hxation and quality of
typed. Also, mony deorizls believe thet the pe of feamies delected might vary
Unring dhz procces of recoghiton, with mooe penstal globsl featores being d:-
teected first, followed by dncresingly preciss and moes boeal fealresy. Several
typis of evidencs e consiztil with fis clain fe.g., Knseger & Chimnell, 1985
Lupkers, 1978 Townosend ef al., 1982}, bot macseh Jrs only bepun to dincetly
wldress thz comstancy o ariwove of informstion pracessed ncrosy he dimg
talmse af veeognition {Bhvon, 1991, Sanocki, 199110, Tlese festures must he
integraeed togethar w achieve aocupate lotter scovguilion (ses Odenr, 1979, and
WIazsoro & Hars, [9806, fur a0 empirieal aod theeserica) unadysis of bow Gestiees
are intagiaicd io JeHer recopmition}.

LETTERS aND SQUNDS

The procesy of recopnizding letters |o wonly appears to oz mubtiple soumes of
taenalion, including infoematica shuul speilings aod phonclogy [Monesky &
biaeeary, 1987), The extent to which 8 somree of information will be wsed
depends on ity informotiveness; in gencpl, the [zast ambiguors soure: will herre
the: Targeat edfect. Lor skilled resdyrs und Jarndlior weads, the exiracion of visual
letter bitfammitim: may be 2o quick that other bypee of infoypalion will not have
oo Betlwomc, Tlowever, with owie <ERale words or with beglooing memden,
noovisal sources of intormation, roy become increasingly lnpordzmt, Tor exam-
ple. Phewalugicn] Jofemetian ravelting from te cocoding of letler-bo-soand
corissamilences may be oscful for Jepinniog readess.

Bocawes of complexitics of hs Buglish lonaunae, she apelllag-o-mound trooe-

. WVIBLAL PROCEZEING IM READING 1147

Latiim or any given lemar is ofteo amhinigos. Lior exarile, ¢ has a diffarsg)
soured i caf and city, Such nmbiprifics can be very weabbesme For bbb,
Do way to sedoe the armbdguity is 1 inerease |he amaunt of visoal information
assaied with letless—that is. o modily the ciphabet. Por example, in the
Ioibal 'Ii:aﬂliug ."'I.l_['l'!ﬁ'IEIH {i.L.u.: Pittrnan £ Sr. bokn, (RHLE RS TR symbafs woc
anded b e alphabet s tho ecch wniqus leige sound had ies swn symobol. Alse,
ibe: zpcllings of many words were “pegolarized” by mviog rhem new spelllng;,
Although he 1.3 wes ence widely wsed, i min joto zeriows problsa. Mgl
ioportart Wi the [ dhot siedeoce whe larist with the §.1.5. 2 perienced great
diTieakty tranefering w the: waditionsl celwgrapby {526, ¢.L., Downing, 19967}
[Towever, @t i impoitan w nede that alphaber ondilsdion fellews from
undeclymg assumptions alwaut the reading precess, and i asarmptions undarly-
Ing the i.0n. are mo Jmown o be ineormeet. Jo padicular, Mbmean subsedbed o
s atorementioned balicF thay words wegs recognized a: whole unitz, and thuz,
thar intividual-lettera played bitls cole in rendiog bayonsd presenine word glomphe
(Fitingam &2 St Fohm, 1969). Fittmas, sllowed aome sounds 16 be coprosentil by
Dew pabiems that bore: ng reszroblance 63 tha old nnes beyond sharcd envelape,
- Qitite differcut assaupplions can be wsed o oxejvan sphaber madlfleatin,
Oz vaample is tha Graphophenic Alphubet (GF; Saneckt & Kose, LBR—50), in
witich dilferent sannding versions ol the same Lecar aie distingished by mlnoe
modificalivoy of dbe Ieticr's foem, Lesaase the e plubal propertiss of the
ldieex remnin unchanmed, a modifed Jeter shoold Grer be jdenfied az gq in-
sluocs of the oripinef letter. T aditiom, the orodifications shoald became elear as
tha durils of the insancs s processed. The modifeeadions correspond o hoer
i appropriate sonnd is produced, psl diereby provide cuss wo the letter's phunmo-
lergical stotus, AR can [we sesn in Fiz, 7.1, for ceample, the hard o sound 55
sigaified by a clpsaee af toe bock of o, wdlich vorresponds o the closon: o the
threat ueed bo make (e Lo, Soft © on the othar hand s significd by slike cola
at the froat of the lulter, correspoadiog to e elosuns at the frort of due awath (es
wilh £}, Similarly, hard 2 has 6 closace af s baek, whesess soft 7 is condensed
ared Bk,
The deffigulty wf imnsition oo e eaditivgal othography ’lowil ke mingmized
bocanzo the modefied betters e sitodar o the oedivional Temers ok becoose the

cl8g gifty

qap hll g2

FIG. 1.1, Exarnples of Graphapaonic Lalless tn uddition 20 the o=
and '"g'a" mentloned in Lke teet, note alao he sall “s*, te Rllart “~,
the "' o “olty™, acd the short an? 1300 wowsls lwhich arc ghes ar
tall. respootiveiy )L
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|ij;||r in letters con be docresmed o provide sdditional phosslopical and

&

. -_-::-rth-::graphu. jofosmaticn. Meee penaradly, 2lpbabet madIfication remaios a pa-

lentially promésing aod relatively mgesreal 0ol foe teclil e readiog.

WORDM

Stimnolns intormntion sboad Jelkes sepees o M Mirst soeee of Lufoomatlon oaecl
in wrard reoegnition. The sccoad &5 ooovisn] infommaliun posseese] By the
sephisticatzd reader and stoesd in nemory, Theee e three somoees of nomizan
information thar can aid the meader in decsfog the wrlleo messicoe, Tk
serutces are the arbographic, syntoctic, and semeotc slnechoes thot exi= in
English proge. T orthaoraphic consteainis define the walid spelling patteros in
English. We Eoocar that words are separated by blank spaces and most nave at
least e ynwel. Syntacte miles establish the permissible ssquendes of difzrent
picts ol spegeh. For cazompls, “The bov down fell (be Rill™ 33 gracmsticntly

. inmeenpect. Finally, scmantic Ales allow the meder 1t predict the word or wonds

thal moke »e0se o o plven fehencs contexr. "Ths bill fell down the boy™ is
syniectically correct bul setnantlenlly apotnalaas. Al of theee mifca allow us to
ugree 00 e missing worl By “Peose clean die dit from yowr 6——s bafore
wolkiog ioside."

Io terms of thes TLBLP, the wizinal scmndes < iransfpemed Ty the: visual ysiem, -

undd Iegler fentenes are eveliaterd, Eecognltlon, or M interpretation of this Mfor-
mation, depends o the Integsation of (bass featwen with Oxe mformatlon pos-
gesra] by the repder abont the necsrmences of epclling patterne in Enplizh, In Fip.

be cool

ARG, AL The same visual corfigurzion can b Srderpraled =6 o
ditferent ketters, Arpending on the mezainglul canleal

[T I

e

i
i
F
L
i
’
1
1

-

oy

7. VIBLAL FAOCESEING 1M REALD MG 1449

7.2. altbowgh the visual informotion avadluble sbourt she Just letzr of the fia:
ward s the sums s dhs fic leter of the second word, the contrbulian of whal
s knoows about the valid spclbng pateroy in Eogifsn tzel demands thot shey he
interpretead s ofilfoeet lowwers., (This koowledge §s semediores ol o oas
redrndancy, besiwse 3t tedacea the rumber of volid abeminves & paticabac
visunt conBevreiiom £an pnssess.) [o cewding, wee would gapect it 3s kngav]-
edee of Eoplish speblivg woald snable vs to ssuract mruniog [om o page ol st
without anodvziog alt the visual information pressnt or in ilentify womds evan
when somee ol Uk visual infonoadion iz Incompl=die or [uscn

(rthographie emesome pefiors b the fact et & wotsn loeguaze, sweh as
Trplish, follmes cempio mules wi spolbog. These repolzrities oTohibit ecdnin
Jerger copahinatione and ke sore letiars ard combinacion: rauch mocre Gkely o
perlinn prgsitions of womdy than eibwrs. 10 #s naly naoral hat readers waold uss
1his nfcamalion in Bttt ond word parception, Cencetn for onlhographis structrs
in Tencling has orenrred only mecsnAly. Ao impm ot question s the oatmos of 2
meader's kosowladge nbont onthazmaphis scwclore. 310@ pessible o distinguiah
between Lerg hroad exicpories of ombographise siuctures, statistical redundaney
and mole-porrarned regolarity (Yemessky & Mugswin, B The fust catagory
inclades alt depdptlens darived solely from the fopemey o leiees aad lottor

. sequences m wrilies bexts, The szeoad earpory inelbdes all Sescripions derived

from dhe plemodng leal consiraine io Coglish anel serill caventtons for woling
wards 82 sequences of Tetera. Altbrugh these o descripleons ane highty cone-
laread in writtzo Linglish, il is posaible to erenls letter Stings thar allowr the
deaeriptions 1o be othngonalty varied, Given tese sITmps o5 [R50 WS, Ppoieep-
boal Tecopnition tasks Bave Ten cartied out te decide which pevcesl catzanry
sxins o retlect the mannes in which readers store and uilze knowledge of
arthographic srurlure,

Marzare, Taylor, Vepelar, factroembedd, and Luens {15800 centosted speei iz
atatistical rechindsmey desoriptions with spelie rile-goveed deseriptions by
sompering lefter stalgs tha: vared orthopenally wilh et ta theae desecip-
fiovn. The stistival plundasey msasures wers summed tokeo wngle-Jodter fro-
queocy, bioram frequaney, aod dog bigram feqoeme, The mule.govemed reg-
warity meaeumey wege varlous sets of mlss bassd on phoneliglest and seribad
conatmints. [o a 1ypical cxpscimend, sis-ledtar wonls end anagrame of theec
words wars tsed a8 tost Toma. The sonpgrung wese selected (o pive better strings
that represeqiod thi four eombinations formed by o Fstorl] areangervent of high
or bow Teequensy and repolar or imegilir sdthographic stnieqme. Io 8 suoes of
txperiments utlizing = tarpet-swamn Dok, suhjects wore azked to indicate
whetfer o7 ol & terget leber Wi preseol o thess |sitee #xlog. Hoth acoomay
and reacton dime nmesarurcs indicated some psychedogical reality for bath fre-
quency aod the ragulanty desoipiion of nehngrpic sructmn. The wsulls of
thees sindiss peev lded evidenze for fhe aliffe i of Inghee eodee knowledze in
the perespheul provessin e of leter srings. | #xdeol sams, sthographic rogubasiey,
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- ipguidng igmdieee be. itipuciand compunents ol the higher order koowtadpe

- Bk IR ol (hdssada ot al,, 9807, In additkon, Vemerky and Maseara, in 1

.1;5511}’-1'|I_,'|":|1H:u[5_,l|!.-:2 stz of Wates aal Siodesbenz (1985), found thar word
fusugney, spolletig-to-soundd voospondences, und erthaprasiis regulacey asflo-
hLCE TeEetbon thve in waming sl lexessl decjsion pechormance.

Orthographic Knewladgs warsus Speclfle Wonds

Thien; ars tey Niokdacnéatelly diferenl secounts af the word pdvaatage. Qe 1ype
of cxplabafor, i that e blect can vse knowledge of spelling durics: el et aod
wrord percepdion. In a tppleal trial, becpese of the brief duradon of the display,
there 32 auly partlal ofonmition about the latters @ ibe display. Howewce, tle
becuRnition provess cam use iofarmation sbout oichorapdy o oeducs the onmbes
of walie] interprealicns and arve at & coemet poiespt boed oo perial visuel
m(urmindion, ‘This informetion doss nor hewe o b consclowsly kixwn or apphied,
whel <dos now ane 10 be pexfect. Ther i, i Infeurtion cum slili mike o positive
contribatioa tw wied mopoition svenif it provides only pactial lnfarmmitica, This
explamation, within the coofext of the FLMP, srates that readers bve o soumoes
<f infacmatiom Ziven a word aod only & ainrle somes given o guovwacl,
Anothi aciount of the word advastage dispemzos wlth the ddes of
wrlisrphic know |edye entice?y, and exploios the ward advantaze 11y Terms ol the
cotritation of e spevilks wonls in the ccader’s lexicon {Brooks, 197H:
Glnshbao, 19780, The most <omplete mode] within this class 15 the Jotenmtive
webivsilion modsl (IAND, The model was deaigoed w accouor foe contest elfects

in werd penceplion s postielztea dhree Iovcls of units: Ceanwds, dateses, ond .

worlls, Features aciivere Jeiters tBat ae consistent witly e Feomes sind iobibit
lsliers Lhat ore incoosisent lecers activate catdlatont wonds aul mhibic ioconsis-
cang wioils; nne mest imporendy, words acovate conglseent lellers (1op-dowa
feeclbinck), In addition, activated worde inhibit atee ewecks, hieraclive uetivation
wipfadns the word edvaninee. over oonwards i feres of tnlemctive cotivetion

frow, e word Leweld o the Fetter level. Tha FEWE and 1AM malee very similar

pacdlglions and & more complex experiment ia oocegsary 1o oismewsh beteeen
thera, We Kow desiribe on smpirieol tost hetoroon ik 1an seeoeets of te waord
edvanstaga.

Context Efizcts and Backward Maaking

It is possible to geadually bansform the kener © oto en e oy ooutanding 1he
hrmizontal ber. To the extend e bar s kmg, there is poad vismal inforesgtion f
tiLe 104 poor visnal informatled foe g, Mow oosider the letter prezented 3¢ the
[mst l=tter in e couneXt -cdn aql tber cuntest -dic Only o iz orthogeapllend)y
ndroissible o the First conlest sod only ¢ 15 edmisaible in the 2econd contesl, The
cootect -oin favers o, Wwheeas e conlesl - luvor: ¢, TR conbext tve asd -ose
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cal e courgiglepen] 6o faver naiter £ or o The Gt remoios ao seadmisibe
eomteal whelber ¢ or ¢ iz peotenl, and bz second is aithoymephically admixsible
tor both & and ¢, Four apalogous contzats were sed fr pressmtoton ol the et
lstter do cch o the other thres [#€ions of the fone-Jeiter strie.

T weperiment tactorially eonobioed six levels of visus] informariar with

thesa far levels of outhogrpbae combmt, miving a (il of 24 cxpcrmenial .

sinelitbons (Wlassarn, 1979% The lur leagth of tha leter ek on six vabees poing
[rum & prototypical e i 2 pecdolypicad <. The tesc beer was precensed @ w3 of
thes foier kaler positions in cach of the four cootoxts. The test sring was preseated
frw # shorl duration followed aftst some short ineerval by 2 masking stimulus
caupazd of random Jetter foatarss. Subjects were instacial 1o identify the et
Tetter 3% e ur £ om the basic of what they saw. Figore 7.3 gives the prabaliil v ef e

Aulgments 1o the task_ Bath {he tas) keiler and doe comtert influenesd perlormance

in the sxpzcted direction. Fidher, the eBeet of cowriee wys larmer fat e mom
analrizuons e Ioters along the stmodus contbrmom,
This study alan evaluated cunlext effecis ac & fanetion of processing fime
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STIMLLUG vallse

flG, 73, Observed (polnda) erd predicted [§ne8) pietllisg of o Iden-
tiflcocion ws o fupgtlon of the bar lorgih of the st Ieiter, the
arthagraphic ronbed, and the proeas siceg indepvel balaman the ansct of
tha teet etlmulus apd the aneel of Ihe masking stfulus forthe dynarn-
| FLIAE" rmnad = Eresrifta aitar Massass, 1929 pradlctioms froon Mngaa i
B Colwn, 1811
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p_'_l?ll'_it?l'll] i :N_F'Fﬁr:kl:ﬁljl_‘if:.buvl-._a.gﬁum b test cigpley el o tackware masking stim-
I Cig e

Tg:atlmtlod wis eocnposad of nogsense ieters creawd by selzoe-
b Toithry iy Strfkes From e [otioes of the wphaber. Performane wos
ity clantle’ {ln ther sense of being mare easlom nod Fviog & moee restricted

. - hings ef responso prolabilitizsh a2t the shit maskios inermvals. ot s, Lo

. poncssing time leads o less ordedy behavier- - -as expected froog roseamch oo the

. fime cowrse of pevecpie] processing. Even Jor jproblypical test lattars, fmbiecte
did not waks consislent ideobticadan [ndgmets at shom &gk oy inmereels.
Acgording o the FLMP, tliesge vwas oot sufficient ime for feanns evaluation ond
inteprubtion t teke (lace befors the onsat of the masking sfirmtiue,

Iboth the teat kdter and the context Influgne] performancs st all masking
inlgrvals, The effect of tegr lestes waz amenuated at e short relafive b the leng
pruocessing tima. That is, the idencfication fenione covered & larger reops
acqoss the o—c confiium with inctcadiss in processiog time. [Doidext has a
simificaot effecr at all oo king inicreals. Tn ace, the eonbext effec] was targer for
e prototypical At 16Mers ut the short than at thw. [onper mazkiog irrepvuls, This
resall dollows nanarally frem the trade-oiT belwesa simulus §nlfbooation =cd
wimtesl in the FLMF, Context bae a larger influtnee to the oxpend 1he stmokhs
informetion i3 arnbipeous. We now discuss the. tests of the Bl AMEP uod TAM
wains T thers pasule,

Tusts of the FLWP and 1281

Masaro ood Cobicn (1991) exiended tha FLMEP 1o ocommt f21 e tme course of
perteptual rercesiing. Uhey oszansed Uml featare evahestion would follow tha
swme negatively accslenting growlh functon found in backward recopnitlon
mitsking rasks. The baskward macking funcriga can be deecribed asnmntely by a
oegmtively accelumled exporential grawil fooction of processhys ime,

d” = el — o8 {1

wlerr o 15 an dpdex of resoluton of the tozpet. The parsnwier o is the asyma|ibile
af the firetion and B e tha cate of growth 1o (he asymptots. The (inction
putitively deseribes feamne evalwigon and can be eoneeptualized ag representing
a provess that cesolvies some flasd propoion of e peiential infnonatinn b
reanalus oy Be raclved per wnlt of Sme. The saox merement in procesite o
resules in s farger abzofuwe impovement in nefornanes eicdy ladve o e o
o proceisiog ioterval. '

Fary in feztural evalustian, the perceiver wiruld heve somve loformsidan about
esid) Neapure fdimensload, Ll the infeemztion wonld aot be enffiziear te infom
the permeiver absul tha identity of the sérmidus, Intemrarion of il SEDATEE -
fearires (dimenzions) wenkld be coctinnous el woeld Be Bascd om Ihe culputs of
fizziture evalwstion. Sinilacly, decision [and s rypomes scloctlon) eould ceonr
ot any tine eftg the simoles presciuration, Tor cxumple, 2 sesposise could be

[F2S
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pidiatsd bodfare soficicnl iofermnadas is socanwlated— a5 might oocur in speed
IO A SO TOsE.

Fullesing 1he theorcticnl enalysis of backwus] mosking, o masking eoulng
would teemioais any additoos] prossessing of the et stidos. T dypnatic
iz | piven b Bquotion | can by comddnel with e F&ME dcsh:_t‘]l:-n lrw
raunlipl stimees of inforusation are evaleated wnd i.11.b:]-:1._‘d.h:~ll wver L, Tl=
cutpiit From evaluztion would be Led contiouomsly o the etegialion prooess. —
which waonkd cocrate ag nesmed in the FLMP, Iniegmsion angars wiitld T fed
[ureassnl e [he decision pooceaa, which wald eompate fhe relalive goodness of
miteh of the alesrativee. 1o the tackowund mexking 3sk with galzreited 1ecponse
[y, il senmmd reasonobbe b asserms det e docision 3s oo zeaca andl eratoatlon
of the sources «of iformadion is ner esymptete, That is, less processing time
lznds te Jase oederly behesdor—as cxpected om mesennd o e 3 conege o3

= Ll aaling.
pmﬁs d:,'nirqﬂ.n?: FLMT vras toated naminst the resuits [Mazzam & Cobkaa, [591)
C3jven Le fnor masltoe jobervale in the 320k, i 35 possible 1o dheicribe pecfire
Ao in terns of the change in feetwral information inel onhoprapine contag)
aoross dhe foe inasking intervals, Elever free parumelers ste requkrad far the fit

of e FLMPE tlse rate of pronvth of the functions and 10 asyompieds: valies Coe (B

10 functons G the 4 lovels of stinwlns informeton oot the four levels of
comtexs, The Mt of the pode] wae very pood: the mxol mesn spone devsjeiim
(RMEDN belwaen the obrarced and predicied poinle wis 201,

Mussam and Oolen (19900 also e o varizty of stochastr: LM molels 1y s
data feee MeClelland, 19%E). Thbring the mowlel in Hoe Wil the -E:nplrbcu_] H.:mﬂm
ol bngsea (1959, MeClelland {1991} modiied the oiglion] inkmcdive 2eivie
tion mehal Ty allowing, variobility 'of the input andfor dudng e=ch procossiog
tycle atvd changing the docizion rule [rom o melanve yeodness nile G 2 Bost one
wins nele, ‘Tle wpolegy of the netwodk testard by Maszsme and Coben {1591} _|=!
designed to uesonnt fire the effects of Both the torzet lettes aod the arthogtapbie

contest in the Masearn [1979] study, The network assemes (e layens of wims:

CONIEXT, TALGET, and WORD:. There wers bawo-way connections belaee
the CONTLEXT uod WORD vaits and die TARGET ond WEORD anits t redlest
lutsractive ocdivntinn. 14 was also =zsomed thet the. mazk tormineted Guiher
processinge, as in the Ticof the dynamic FLME. This medel ?l:su_mquircd 11 fren
parometees— 10 for tho Snputs comespanding to e 6 leveds of stmules and 4
Irvely o vomdese and 1 paraneccr that ranslatss processiog (ime io ths number of
procegeing cveles, The RWETY altained for this mods] wos (1135, okaut twice
thar toured for the dyoivmic FLMT. Thos, e orthograplic-knomdedpe azconat of
the FLMP mives o nech beter descripton of the resolts thao the soecifiz-word
azcounk of intz@cive stivalion. _ _

Thess reaalts provids 4 druenalic Exlsfication of B nead for interactive. ac-

tvaiion in wrard coowpmdtiom o eeading. Tis the JAR, contexd ceodifics ihe repoe- |

scitation of the tacget leiter, As sheewn oy ths pond dexcrcptlon, ghven by she
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A I‘EMEE-IMMWI.- e ﬁgjfunﬂ.tla'] ndh'ﬂntugﬂ Jor lubors in wonds can be siplaineg
3 '."__'iht‘l;uun:fuf the” l,l,":tﬁ_uunl.:-}tl Mapctealng a2 an additional indepeadent soures af.
: ..'-l.l:rl'.ll.'qll'ﬂllﬂ-lr.rTJlﬁ.lk.'\'[ al7g-Blsely padlets that e Sofluanes of ket nisy
'-.3-;n|:cq~ralnt;|:‘;1uri|:|g pm'-:tpmal oo Hean to inflacocn o shimolos mdonma. .
< fhgn, Coamany b [AR, tbe FLMP socurabely predioes that the bsfioe e of - .

"tk s e ]'ltl'.‘l’.".ﬂ-:!.l’..]]." tne bebinnd the influsnee of atiramlos Infi esasion, Theyge -

experiracntal reaults epgee with ovr rending capoienee. fo the AR, slow teading

means lonz proczssing times in which tbe cootext can ovenghetoy e stlmolos - -

‘irfnrmatian okant the 12rgst letter. 1o comtragt, we read slowly v dobeet pelling”
rrurs, whizh shows (hal infermation aboat the forpet letter can recin ivguee,
e e soplit, Wi pevognize lelkr: bedter in wonls than o oomaords alerply:
because we mecupruze vwonls beler then noowords, not becsuee the leoer fa-
suriehrny medified Sillsrendly in word Aod nooword contous.

Word Superienly ElflecL (WSE)

Ve began (ki choptar with the early findings fhat wosds give an alvantage o d;.:'
letters et maoke them op. Payclkalapists woes sispsct of thess resuls beonas
et doe: prewing and memory arc criical eevborions o performance in

bl Sslonounic expedments, and these cowld be cosponsdble for tbe meslts. In-
order i arz2es the peropptinal effect, e vaperimeats must aceount &or laody post -

Loe anesiing anl memery contcibutions @ perfunmies. Thia might be seea as
n imsemoountable obsinols, but somc gesd selotens i been proposed. The

mast influgnhel solation has Ieca tlv Redvher-Wheelsr sk (Reicher, 1969:

Wh leg, 1970), [0 this task, subjeete-ges a st weget disply Dollewsd by Do
bl sillemutives for ane Jotier poslGs. For esaople, ca ooe tmal, the subject

rl g s rhe farget WORD. IF s fonch ledver pusilion is wested, two dlemotives
winld ke presented afoer the display, T and €, 'The stbjeet wookd have e chooee
one of ¢hass altematives. To thiz sk, then, e sakbdest most make a choice only
o1 e teisis el the information procgsesd daclng the vlsal Esploy, Koowledgs ot

the nis of Cogtisn spelling »30k it help after the display becinbe balh altr-|
natves O end ¥ forn weadls f3ven the frfionates WOR—, Of couse, a :Iil‘[‘mn:i
vropd ie preeeoted an cach izl, and the sobjeec dovs ot knew whleb len
positian wonld be teerzd aacl the cue appears. Fadormanca a tis coedibion is
campered with pafrmzcs wlen dys sulgeer wae preseacced wites single laters;
dl any of the four let'er pocicons Zafiaed by tha wand. For aatnple, the subjeet
cauld b peeszated with 13 alooe and asked whotber b was 13 or K, & Gded
conditian i5 2 nomwerd dhak docs Loteanfern e b spelling abes of Lnplish: far
sxgmple. CWED or OWILE. '
Peclormancs in il rask gives a word sdvanizge over oonaoods aord some-

times gver single ketters. Ton Rocher's expenncnd, subjects picked the comect -

aleernative 12% more oien wico faced with a wwed display thon wrhen teated
with a single-leuer display. The oooward display producsg performerze equiv-

T Y%Al PHOCESSING (M READING 155G

alent 1o the single-leio condition, The advankage of words cver sngle [iers
ard muoAoeds has Goen Sebbod the Whoed Supeiornily Effct (WSTD Fujicher's
fipdirgs Raee been ceplicoted repeatally {u.f-, Jolasmon & koCialland, 1070
wheeler, P50 and ccent resserch bos fogsused on the cxolanstion ol the el
U::':.-i'.hin (e e of e FLAP, viswl e lroeraiioe acd cohagrophiz conead
are: teprnked ducdog ile peressiual prieceszing of  loler string, snad 1 resulling
perccpt 35 influenced by bolb thess seitces af ‘ofocmadon. In e PBeicler-
wheeler sk, sinple post bo gressisiy & conceccied by piving subjects teed
meganse allanatives, nfer the sl preccoration, bue srthemiphic iulmetion
czn et he naed dusing pemeda. As 8n cxample, supposs we ane iontoeskad o
o mparig 3 word WAL with 2 ek pnword SRID. In both cises, the foeg yest
slernatives anc 0 and K for the faorlh position. I subjess hiwe oo vizual
sefaomennn about e test stmiog, ey wnold hoes o adeaotugs oot woed
iefntiv P the nonwerd wondetion, Howewer, 1 4 curved Fezns fram the fourth
letter wiad deriverd (o b wigual bformation, then the cuwlklees for dis
pagitiv pight be 2, 0, or 4, Wl firse three Jotere WOR were also romgnzoed
in the tust wered, dhen omboprophie conbest wioald climionie the candddatas 0 and
(2, leaving 7 2 the ooly pemeepltal alternative. Recogoizing QR in the won-
woml wopclickon wonld ned comsdrain e eSeroacives for the doudn petlive, g
making porsepdinn of 1oy of the three alfcioatives cqually likely, Io the FLMIY,
the advancags of words aver noowinds I the Reteber—#bezler sk results feom
this conlexhial difference. The Feich—Whoeler conool doss ool elimials a
pocsibde inflmepes f odbographic ¢ontant during percepiion; the wuntml ouly
preclides a poatperepdoa] meessing advenmgn for words.

In the 1AM, & WSE cccars because 1op dovwn consections from the W el
10 the delter level allmw context to eodify the ropresentation ol the lener level.
Although the reade] can azcsunl o neny of the cxisting results on e W3E, I
i impootanl 0 Atces thar interactive aelivaliong 3% 00 AEC£55ary t0 5ceumt Fa
thess mesulls. Tte FLMP, for exampls, doee o withaut Inteeactive weiivation. In
the FTAF, contexe operales fndeponderty of feanwal analyses, siogly By
providing an additforn] source of infpoostion (Maeszm, 1543 e how descrbe
a stong Al of the FLMPs dereription af the WSE.

Agcioward Macking, Lateral Mesking, and the W5E

Moqwnstun jmcl MeCleliand {19730 foond & W3SF cver letlers when e test display
was Tolluwne! oy & ramgk, but oot when ng miss, was presciicd, and offered thres
nassible explanatione. Mascare [1975) sxphained thir effect In terme of the rade-
of bepaean the positive conicibulicns of afhmgiapllde 2oozer @od the negarive
chizct vf Eieal wasking. To test this expEunabiue, bfazsaes ] Klilde {10070
crnpleyed foor types af display io the Reichen Whecler sk wands, nenwords,
lztery, eral leters flanked by dollar sigos, Ow oach bind, oo of deese e
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FId, 74, Obesoad probability [poiule)] of eorrasL entification of L
w34l laiter &2 & lunedlan preseasing Ene Tar 1ha laller slana {LET], vl
ALY, rronnard INCIA], and lemterin=col lorsipn s context {COL] con-
sions. The lines are the pcBolinns of the FLIME. The aftmask- line
gives the pradictiors fae the wmnd soAcest, the readdie ea far the -
latlar-alons congition, and the rght-moet lika for the nonwerd and
batLar-indaltar#igRe o beelr. Son thet both the abtenationa and tha
Peadic KNS e & Srossovar betwisn the vord zad letmrealone tondie
Tians {restuhs afvkr Mamxars £ Mlitske, 1979; prediciions from Mosanea
& Cohen, 1891],

displays was preseoied pbooc ar folboed by 8 mesking disphay after oos of seven
stimalus ooset asyochnmies ($0A%), Two choice-alicrmtives were presenied § s
after the test displry 09 i the stancdeod BadcharWhesler sortral, The masking
stimulvs veried from arial to imal ot was comuased GF roasense letler crexted
by R.t:.:tiug mandom feaiuce =rokes (mm the LeHoy of e .-alphalu:t-

Tae rasuies showp m g T4 Edicated thar porforrmanes inpraved with
bucrezscs in prxasssing Liene, Perfaromncs was better for words relatle ¢ letiers
ab shot processing bmes, boel oot alb g procesting Bnkes. Padommianca for
armnvwaeds aod Jeizes Jowdollargigns wes poorer than for eiogie larters at all pro-
cossing Cimet, Bowaps: of the laterel interizrence of sdjoce=oc leters oo each

edber, the sensory infummalive B the wonl, nonweed, and Rertor-ao-dollazigos -

vorlitions musl oegessietly ha l2se than the sugieleter condition. CF coures,
the word comiiion 01l bas e wdvantaze wf othogrephic context, whercas the
cther ticze types of display do nod, [averal maskang aod vnhogrsphie contert

- o e
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st Mersserily comnccrace each ocher and ooly & ananthetive woded can be
measnoably testesd apaiogt the reaolta.

The. dymariie FLME ot ooy predicts o WS, it peeduers o soble tstarzcrion
belyezet the W5E, bockwand nmsking, and [ater] maskieg- M the FEWE, given
w Lesl Jere alona, only @ sinabe somee of informotion is emluael G o e
word, two soumoes OfF informotion aze ¢valuated and integrated, Lhis, the e
word Wit reptd ea accumolare meee iofoemation over Gove than e esl Lo Aol

" 3 WSE chopldl be otacoved. This insiantletlon of dis FLAEP can predicl cha bwo

soumees of inlnonacan con leod te better pericemence than jesd ooe, 1 ke visal
jnformontion abmt the teat Jetter is presented o2 word of moawsTd wonterl Gn
adhvaotaps fr worde over nanwards ik predicted. This prediction is vopsitéal
with the ubserval resols, At asyoopeote, the Iotber pressnbedl adnoe gave better
pecformnmse than a kftar presenled [n 2 word. The mode] alo prodicts & wost
advantuge aver single Jeers with 2 making atimulus at skart SUAS, but oot o
ieng S04 and whsn no muek 12 prasented.

Perinrnance in the sooaond 2 Jetierin-dollac-signs walHicns was prnst

.. than in wonl aod letter Blooe comlilion. Terfornence in the formet Slapiayg

an¥ers because of Fatzeal mnsking nnd the lack of = beneOt Imsn dnLlsog ratic
coote. Thess nerules wrere predicisd uskng te sumoe Tee penimoeers vAlies thar
weee noed do Cepeihe the Jeter ond woed condiions.

The inlerton of the WEE oith SCu iy fm ipapmitaor resuli Decamee i acfocts
the intzcaction of & contexand (ragnitve] foEuence widy beo sersory infliences -
f praceplig] (ocesaiog tme i laterm] mesking). Maseaco and Coher [1997]

- shewed that the dymamic FLME capamee (be nlisecred resolte In a0 iz and

phrsivoon nus mannes by ueeourting Boc the inluensed &t the sproopriats leils of
processing; The compoozats of e FLME reflec lhn contributions of laezal
mestiog, backward imasking, and erthogrphic conkext. o
Tie eeearch appeare to suppoet tia esader’s nee of spelling reguletities 1
word identifcacion. & patentiadly peobleroadcal casult neag adtained by Jolesoom
{15783, who found Lo oifest of laxicsl conatrainl il tegt words in e Reidher-
Wherler tmsk. Lexleal consteaint refoes to extent tuee of b fowr Joters redices
mscertainty sbout the fourth lester (oug., O cxlend to which -hip cnnstmjus
2--- ermee the extenr bo which -ink ¢enialne g---) This el apprsars o quesiion
1be. azamnption fhat the word conkext frovides o edditions] sontres of Toferme- -
tion. Analopos w Paep, Hessome, MeDooald, and Schviasaeelde [1D82), we do
nod find Jobnston’s tegults roubesnae. He calaudated leadssl conatraint based oo
lhe sesummpiion of complets Jnewlilge of de thres-letter cunlest 2id 0o knoad-
=dg= of thy (vuah lewer. This andysie wight eot commelrte wrrh the seoal eon-
straints when only pariial miomnadon about e test and cooue ess ia el
nhte, ¥anp et al, provided evidene: that the lexical constminn between Tobosten®s
high znd Iw cupsoaint words docs oot differ when partizl infocosation iz na-
sUmad o ke arailable 2 epch letter posilion. Fap et . nesnalyzed the resolts
frenzt 15 Licliwiclugl words in Johnston's eapeimene szl [yord dwt loxical con-




li""-.&'ﬂ@jnj Iml uu.;bEEEL wimn ::tl:;l pad under dwe assumiption of pastial infonoation.
_?1;:'::«_.';;‘.# Rizneilictore:- s

: 'lyiuphl:n :L::aﬂul.lm of perlummiaee,

WORDS IN COMNTEXT

Jest as orthogmphic el el infooraos e infheense ideeAficanida of le-

ters, the identiflcation of woods con ke Lafluencad by syotactiz and seomack:
iwbamrnginm in fliz dicen 52 coorext. Hewevar, e lieerari e on contest effecis 1s
confliciog sume experimentces e obiedad lcps advanrags o words i an
Apprepriate conmeit (eg., Sacockr & Odzg, P64 Telviag & Gold, 19630 bug
caliers lwvs eed, e ge-, Fisebnler & Blouen, 1073 Stogvich & Wiy, 1984) How.
ever, these nepalive Bindings o be allnoutesd 1 Emilalisems i dbe oubols wsed
Tor measuming conlext srfeats, Often, the glTecrs af mfrrmation in 2 santenes
cootzst is panged by presemliog am imcomplale senlence Dbowes] oy 3 gl
word thar coopietes the senteoee appropriately oc ioappropriitely. Hoeeaer, Le
ocourrenes of inoongroous contoxt-tnrpet redakiens iovwnlidntes the sontextank -
foraticn, with the resulf that enbj=cts may wse it lees than sthenwies (Sanocks &

Cden, 1724). IF only congmoya contexé-mrgst relothons ars wsed, advonteges of

50 approprials comlext iocrenss, a redwlt that obtiins wheo word procsusing: iy
roeacuted with a lexical decisbon task (Sanackd & Owden, 1984 aod with a namings
task (Momis, 1927}

A reore subile peoblam with teany conee-cffent stediag is that the faeget word
1s presenced In Ignkackan and st b2 poceczad Inmedlatedy. In contrast, dosg
aerroi] el e poocesstng of o wond mar Te saseeded, bagbadog 2s paov
foveal infxmatlon is picked wp et somatlmes codlng when the word's meaning
i% Tesaalyeal, gl [oanion s mues) bepand Ge word (xee Socecki 20al,, T983),
Therelocs, 1% ooy be mporaot to slody conlesl eledls vcsoring vwieo sehjocts
can refdl wiele sentences o phesss, In one soch shady, Sooocki e al, {1905,
Experiment 3) vompired ke ellicieocy of processiog words when sither lexical,
wemondic, of both lexica! ind semuntic informotioo condd be wsed, Subjecls
sennned word sieings for vinlntions, defiosd ns either Ak a nomeord within a
sambles] senleoue (in this cuse, ooly lesisa] ioformation con e wad), (B) 2o
incomgmous wenk in o otherwize meunmglrl seneencs Semaotic infunmalion
catly ean he imed), or (g3 2 maneoml in o sadee: (EBigh ksiew] gl semmnkic
iofiermatkan i be wsed Subjecls wees faster in fhe thind comlition when they
vauhd wsw buk lexical aod semantic information. Muce importunily, sempsmisens
of the resctlon §ee [reguency disiibuiiogs Tuc (e e it Delivikesl el
the sulssubape in this coodidor vas preater thio waowskid be expecied from a bomse
mce in which the fostest of omionomeus lexical and semaotic processes wme
choszp feg,, Fomster, 1979, The rezuliy are comsistent with the s el Jenicl
am seEmolis infvrmation were conjeined Sucng the process, and with the peners
al claim 1hat two sources of joformation are betier thuo one.

Ao [har silexical conatizlacs anns alae he Iocloded fara

COMCLLIFION

e have seen thnl Visoal processes ane luodanemiil §o ieeding letters sed wocds.

. Tn sddition, the porepmal processing of fesd tw gresfly Beelitzbed by nonvisual

udfnnuntion. e neavienal infarmetion sapplacnens the visual mformution sind
improvves performance vatafive b the situation witi ust visasl information. The
IAM incorrecily poslict: dhat nemdsnal sources mexhly tnw represcatason of e
visuel sourées father than adding fied po inclependent sounce. The reculte are
nicehy deser bed hy the FLAF, which peedite that two gowrees of infermedion e
more infognacive then just aoe, "The FLMT ja alzo able to ncooum Foc the
tenmerad cobrse of prrecpinal prwetsslog of viioal and nonvised] sounes of
infoamneian,
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