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 Informution-processing Theory

In miocrmation-processiag thoery, the individusl &=
vicwed &8 4 prowssar oF informalion £Boachenr
683, 1971, Lachman er al, 1979, Massage 1975,
Mepser 19670, The ressarcher atizmpts (o woders
stund what haopens W the information =5 it is oo1-
ceived and iolerpoeted by the individuzl. The -
ccésing of the informatian deserds o the nzeare of
the sensory Syatene, some incatary of padn eaperl-
ences, and peals of the pasesipam, The se0indi
assumotion of resenacshin the intarmetion-oracessing
posedigm is that a s=quence of procsssiog siages
aozurs berween stimalus and respenss. The onsces of
these processing scages aca successive ond eack
sapa apetated on.the hfasmatian avmilable o it
E; lEouh the slapes are successive they can b= gver-
Lipping & time. cperittion of one staps mizat
beoin befors the operalion of a peevious stags s
completzd. ) The operationa of 1 particular stags take
fiee and thaey travaio:ss the usidoredion avageble 1o
hat fage and ke I availale or e oead sage of
pruegssing. Twir thewszlical comxlmeds ame imporizal
aw this uppnrwh, First, e memony coImstouct
describes or defines the nature of the information at &
particuiar siaas of procossing. Second, the procossing
comstrsei describes the opcraicrs peZoroed By a
stega of informaden processing.

he informadion-processing appenzeh Tt major
mnplicarions for eiperimemandn. T4 expaniener
stoives e acuizunl o euch of the processse stazes
1o tae task performed by tbe lodiviival. This reguizes
thil 12 exoerimenter make explict the implicit
zumpiions inherent in any txmetimoental sicuition.,
Failwre oo dor so severcly liznics whaz cae &z Tcarned
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from the tasuls, ihe peesiee analesis g by the
infermatio-proceasing methodology wsn e thrapght
of 85 2 micmasaope. 3 elluws the espaimonter b He
what is a0l direcily ohserrzile, The -omainder of
skiz azricla ]l dscuss the informerian-processing
apprusaeh tn represgptadve 2araas of myench,

f. Prychoghsics

The study of the reflianslip betwesn the snentlus
ar:l sensation is 1ke oldegse sa-eern of sxermental
pryuikilngists (Boring 19540), Creer 3 contury apo.
Erxhirer wmainratcd the study ol pavchophysics and
developed o number of metaods <or the nedy af
peychopaysicel phenoriera. The centrol assumplivd
i Fesliner's aporoash i3 St (he oDseTver s Tespom
is = cflrect indicaticn cf Las sensation. Tois aza.mg-
tion =5 Tejeyled in the information.proce:sing frame-
worl: it i glear thao suctber provess, a decision
pracess, inerveres booveen —he seosalun aed the
respanse. Aczurlingty, 1he ohseprers rrpone isa
bunclion af boh sensanen and deciston and ok of
thase procosscs mest B ascouwnizd foc 1 order to
urdersiani pavchophivsicnl resalis,

The felawing seauence of operztionsisassmned to
gcrn? i the prchephysizal sash: stmulus—essanan
slne—dorision stagd—+tespanie Motow thit wnract
with wercrnal events is limited [o7 hoth stages. The
srms0TY SIaga's input is vze edmelos, whics cen be
qbjectively nhsecred ond measured. LT irg oo is
an onabtereed gansatiun. This sonsslion ig soade
availaile to the deciziva stage and is coembed o
pefore the subject repomy U Lhe expesimences. The
cutpur of the decision srzge Jetermunes Cue Tespanes,
hui its input i the infommaisan given Ly 1le crtoome
of the s2nsqary slupe THLR2r than the siimuius iself

In ierms of inlorpiaton-processing theery, Fooli-
per wanred ;0 Sesorioe ke reladonskip betveen Hie
sitAvins zod senpsulion, Hawever, it camout I+
i wmed that this valos is kiove marely by oDsoringe
rae respamse of e subject. The inw cveating Sexizion
stack Tnuw tTansdmum the information mede availeble
b che sensory §1age 0 any nomber ol wavs. F the
Fature of the ustision rlc can e desernlied,

liswiaver, is moy be poeasibie oo discount its etieez and. -

sarrapetace the aotal sensarina from the cespanss
imiarmmaticn give r by the chegrver. This medel of he
prychaphysical rzek kas hed mugor bplications far
korh the esprrimental sresednres that are wed zad
. the rebure of the they rics ezod so intecprel e regalts.
Exparimentaliy, the fvestigz-or 2en coolrel Ber ang
diatorticns prodooed by the Jesizion system by kezpe
ing raz obacoyor ancetain akeot the stEmalus situ-
tiom en Ay tedal. [ cddiden, the proosiares lluw
quatnlitative 12515 0f o wide rames of mixde1 af sersory
parfornernce (Cre2en and Swets 19683, Thisavproacn
fuas Le<l oo ssveie cecstioniag of 1he eooweepr of @
seviory theesaold and hes grreratd poweriel siter-

nztive modals af seazory pesfurmznes. 10wk,

12 application of 1k decision medel i orher 21es

bag pravided a more Slirect evzlezsion of percepron
aad memery zhenomens {dasaare I8 Wtk

aren 1979, '

2. Buckward Mocking

Tnfarmation-proeessing theery spp=as 1o be par
ticnlarly wellsaitzd ro the denimic aspeazs of pee
ception simes if 5 srwerared aleog the trepanl
fdvoamic! dimensian. Tae following maolel bas leen
atilzed ju rescarch i awgdiacy IOTOCMELNO pro-
cessing aad Ancwch perceotion (hdessare WP
1973k conmib—=faaturs  Cotecliom— aropeToe |

Cuudinery starnps—epesocpivel rescanipon. The fe

pore desection progess transfarme th sownd hiw
palisTa info acoustic beiluns Tl are stared cenTaly
D 4 preperiepiual anditory stovsge. Freceroeptul
ancitory srorage holds the feiores pessed o Zr ke
foamre debdelion prosose for o ARAfL Line afer i
spund? is prezenten], The percoptozl recognition pra:
g pasolves the Eewloal informadon poodusing o
perepiunl experience, Lhe phenomenolagizal oo
crais of pomary roteamilicn s pecceiviog 2 puolivl
gaund of o pacticitlar londres ind qualizy at wem:
Lacation in space.

[n speeck oerewptiong, precerreptludf anditory s
ame ntcumulates s donustic featunsd af 2 5327
stimubos wodil the saund partar i3 comglete  Rec
ngmition oecurs durinz and pezsiby afier this e i
nrder to praduee a pesscpt. A second pamwers dos
pet asually ocoor wedl the ficst paliern las Ezen
percaived. However, i e szcond fullern is 2R
sented soan coonak, it snould nerfme wath rs
ognition ol 1he fcst pattern. Dy varvieg the deley
the szeomd pattern, che durativn of propercedl i
andinacT storage can ke Sctermins z% well as ke
tempoutal course of 1he rocozaition poioess. The
experimenTal sk is refersed o s 2 backwurd =
cERition maszing Maradizm, Prse ones ciflesing Ik
trcquency, intensity, wavetorm. dication. zac AT
loearicn hzve been cocpfoved ad em iEms o W
ligeaward massing tass

gpeech round: bave alio Seen used in Gie tos. 1
ame shady. tonsount-viesz| syilables Loy, fder, Al
Joaf were wsed as test snd hasking stmui. Ch

* .enough of 1 3yilabla was przzentad to me ke 0 Sulh

speechiike, On ¢ach min. ooe vl the e av|Ezhid
wag prosenled fallcwad oy a vartabie silca e
befora presentatian i a sarand sy Kable eloser: [k
the came set of thres vilasles. The suhjecss W&
was L d2acifr the Gost svllalle &5 one of the 1B
yltermarives. Subjects wers Lld (o (arane the sxoot-
cyllable, if possibie. The spewch srand: wes2 P
senzed a3 & poemel lseninge imlenyily. .

Ceorpmet esmrication af thm fost speect sl
irceensed witly snercases in sha silantintecea! b=t
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“the i foun s, Ths resnli showes that recogrition of
the crT o ant phoneme wis not 2o pl2te at Dz =od
uf the ansuiac—moael [TON5IAT o e 31 the end
of ke shor sueec] scoment of the sowod, Sy lable
rscowpicion Tegquited perecpiual processing after the
spech =OUNE was F2ercodiec. The cecond sprzch
sqund imwsicesd with peresption if - vias prescnated
. e TRELEIHOT was coTRpiste. Th':_-‘ene n:ﬁul_t-i sl
pout the plea that the speech s-qund 4 1'.!:[}] L pre-
Fm;g:ﬂ;ual wadizwy sicTage wiils CTOCEsSIND IRLET
F'l'-“:':'- A second sound Eelerforcs wice any furcher
nesaltice of tas Bt souns,
- Whay g ciese msells oaply wixml zerceiving eon-
finuaas spee:h? The backward. masking sxparnmn
witk coascrare—vowel syllables shows thatl the oon-
-sonzol = notrescatized baiare she wwoanei, Sut rather
the syllebliz o5 revozmized as a it In Ehis fofor-
mali.l.:'rl-'!'l-l":ICEEFiJ'-'E 1:1-;_1|.|¢_-.i. AcclTan I'El!ﬂEﬂil:il:l.I".
requires suffieiernr pracesday time #fter e nfoe
miton Of the zound outtern s plag=d in pres
perzezinal audiroey steegz, Thors f5 evedencs that
“wpwed and cooscnati—awel s1lebles are processed
dusing = steadyslarc vowel period. Tn this view,
ty= gendod vizwe! perienls in crmnwons speech Eos
eeduadanl i rerss of providine addiicnal segmental
-ialozmietien, hat coald zepqs 1ke tmpoTlant onstivn
ol Zllcwsnge Lo seificicat procescing time before mew
ifermatmm is presenied. Sdent pericds also zllow
Emc Sar processing anel 1 4as been showm that silent
wre aftor o vowelconsoneot syllable o w3inical Bar
- a8Cirace rocognicion.
Tee bacimward reccenition Tassny tzsk has beeo
a wery powwerful ool in the stedy of tae temzorwl
ey of wuditosy megdernitien 2od the properies of
gepereeptual avditery siomge, Siniler suceose has
been aehioved by empluving Lhe sane ask io dhe
Qudy gf visnal infcrmstion pruseisie (Masaro
18753, 175h).
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& Rezziinn Tine
. Ela-.:_-l:-f'.hl: Trirary dependen measurcs of the infor-
Ball3proacayo: approash 5 chat of reaction
- bee—he vy Ledween the ondst cf ®ame stirols
$LL Lol some tecponse of the obscreer (Posncr
9%, Theina 1573, Coasider the stwanam in #alck
& obee v {2 raqaired to sk e choice respensss 1o
RIS cvgnte. Thers a2 Tono Sopooizat stages of
Moesing in the esk: recopaftion snd respanse
L 3 i meell-k i miwn than L2 asing re numter
® stinmles unc responte miterhatives im the task
woreasis the overail rezctiom time. For esamele,
PYEG s 2- oo Bedivin olermatives as ol i, with 2,
“.“‘T_H' burizas as rESPUOSES. TEals o oIes jnercass
"L bncreazes is the numzer of aleraatives,
A= quention nc iptarzet within icfonnation-pro-
N% l2ney 3 whatber (Gw iguerede 0 sescrian
% Y= 0 mrogninng tme, meepurie selezticn

time. or wath. Cze woy to ansoeer this Juestion is 1o -

ez A 2eeand indeesden varizlle i addizion
ke the wucile At 1le ownches of sresaatives
[Stormherz 1908, For stamele, it woull be oeesilile
1o manivoiae the claricy of the sizmolus zreseniacicn
andfar the pature of the resoonse. Tas cacty af ke
slicdtles resenation would be expacted winZuente
rechEniitnm fme whetets 1he nature o the response
would Be 4xpectzd 1o mfuencs response selesicn
time. By assessing wherher the increase io reacricn
iime Cue toesck oftoessvarizbles 2dds soorintzracts
with the incrzaze ik rozctbon tme with inoroases in
the number af responge 1l-arnatives. if i3 ansginie
determine lhe dage ol provessing thal iz mileenced
brr the namber of alleroatives in the tasic, Ima celalesd
tmck, Theios (1473 foand that mespoase =eledion
sime avconnes far she inerosse in roscteon dme with
prregses i The nhes of IS EISE allerntives.

4, saertion

The wnfarmacicn-pracessing framewosk is alzo -
Toewsl im the study of ameation, The conzept of 2o
fium im e o A ian- |.'v|'||."|=ﬁ£i1'g srcedel |-_"i:u=|'|l_':=‘. a0} |
bac satama. s, the horean prozezing capaci:y is
Lirited; hat is, there 35 a incte it ta ke amaeust
of cognizive or peroeplul oroceszing Cat cn be
carziec out at 1 given cmes. Seconc, given this limi-
1atica, thid proccasiog capacizr can Bc allocstod to a
puriicelar stage of procesaiug or o particalar Lisxs
within a stape of processing, When 1)y i opge {0sen
bz said that a peeson s atleadine. Tos concepl of

- atterricn would s be neceseary §f he geism o werz

not limited 1 capacity, and werld nat be possiols
if the syslem were nor able 1w allacate a Kmiced
prucessing capaily 1 one Task 2o rhe cxpensc of
9TIOLTHT,

T validats the role of attantion, it s necrsary o0
ask whether =upjects can zarmy oot bare basck Ls
well 53 ane. le the infezmation-processing mod=l
preserted, it is saskibee 1o make this guesticn sven
mere =xplicz. Having disticpuished herveen stagss
of precesdng. it id flet necessary w0 oazk whathee
Ettenton opecates within a pamicalar saze ol prs-
cossing. For sxample, oo visva informalion e
rezognizsd, sucl £s a UngEistic syoDoi, @y well os
witen avdizary information i= boing simultzocously
rt'.f_:l_:gn'izi:'l, =L A P piH,:Fl ST e Tl seconc

weslian ares] is wlethes aesion operale- 32cass

| o Delwsen pracessiog siased, in iy cese, o3 -

cseary 1o wsk whesher the coocessing copanty avad-
able to ooe stege is redesed Bt the expanse nf Lo
coasing af oanothor saoe. Tor oexample. i the
Uetzetnzt of 2 sipnsb ieipaired by reguiting the
Gimgreer 00 metensta s 1Lrof dieies atthesame cme?
Massara 157530 mewiews e htgmtore on lindsod
capacity and attentian from 1he poiat at vigw of e
Information-processine Jromevock.




Z. Aprech Ferceprion

Lriapeatirml -precessing theory has glso been aualied
in the study of speech parceprion, Qoe ifaciicnal
Conce 10 speech sesearch has Deen te detecmios
< acoustic seasurss Bhat are ntlized ip comeation.
The featare deteciion process places featicss io a
Yoef tetporary storage cadlzd preporooptual andi-
tory stecigs, which holds imiocumetion jrom te fea-
turs Setecden process for abaut 250 milfreconds,
The perceptual recognition Jrocess integratss these
faaturas into a poroopt. Ome critical questicn i3 what
Fratumesaze ciilized, and a sceqod inportact qucation
is hiow are al of Wie femizces jpregsated wpakar
[xaes the lstener only process the [2as) amlagunss
featire zod imncoc ali others, or ute the Babures given
sgual wrelplr. aod 5o on? Dosple the overyboiming
amuwnt cf sptez2ch o acoustie featores, very Jitca
s koown aeaul w1 liszewer puts iogether the
muolitude of seousts Feueres in tha siasal,

T imezratian of aconsiic featuies biaz rat baan
prtensivcly smdied for bawe zppacent reasons, The
first 39 7hial rescarah in toug arce was bighly infoencec
by ligapeigte Jdescapzions af bivary all-ar-nona
distinstive featores (lakehsas et al. 1961). Given tha
sssumonion of a Sicary reprasentation of disunclive
fcamres, the inc=gmton of information from two or
mor2 divensicrs weild De 1 owial probl=m. A
seeend fensnn fre g1 ceelzer ofthe integeation prob-
Iem 5 matheéatasical, The primary tmetnod of study
involved experiments io which the sprech suuod was
varmed zlong a single relevant dimension. Yery fow
esparhmnents independeotly wvarizd two or more
dim2ndinas within a eamiouiar experimaont.

Ackiog Bstzoers for gmhiiuges toting julgnents
tather than discrets judznents provides A moze dinss
reethod of assessing tbe mature of the vutpat of
featupe fatecrgre. In rhese ratine studies [Mlassam
apd Oden 1980], suijsars frst Gsizned to s stop
crnannaant cononaten chansing in place of ammiou-
Lazien (e’ o Eag’) ar velcing (hagd to /pacd), or a
wpwe | canTalewn pois frooe Sy to T Tha lsenes
veers jnitewcted chowt the natize A% the eontinoltm
a0G wets asked wo rats the sounds acenrcing ta whers
they £211 on she copdnrum. The Ia0ap ISsponse wes
mzde bv setring a poinker a’ong & continwons scals.
The ends of the creale were labelod with e two
sbprmidives s sybjects wer: wld w0 oplage 1l
Ziolgc ot the ucuien o whivh ey thuoeht the
Sumne] S lonmec,

IT e stup oomsoneol is oonsistenily el ws being
MBas/ to wme deares rather than 2zing sither fnas!
ar rdacy, theee wnuld Te ovidooes for the avaikability
af iafenazing ahoer e degpess o witkck a featore
15 represeral inoa nml Do apreemnend wisn, s
idea, the reslis cerealyd taat the sohag respanses
were o svstematic function cf s stizolos valaes for
cach aF the threr conoowe. The reoap jademe=nts
dernerarare that tstanss G 08T S0l ENUoLs

rfummanion abwt geinelic grepertizs of spesg
eqnnds. Co
Cnce the ddez of Coptiouous eaanes = xrag).g
thz intzgration of information usrass iWe or moe
fEafurey Ducones &n impoerant iz, Inoimadis )
:_|;||~-;_'|r-n|_:lnu -;,:Fw;.:.:.ﬁl.‘zlrljl":.' :-l:h-c:l'ltﬁ,_ ||.".~j-'_'i|_'.a|i ':'-"EEUH:,-
o wonll i solljcienr T <onane = wirlro 2oy
Jimensions, Fluses ancd minoses i the Batps napg
arz sufficient 12 classify the speeth sound. Howeyer
mzayr passible classifizaiary schemes can be dyesy’
oped o reprasear the integratan of corirmuas feg
viera] aformatan. Tass of madels of featara s,
arption recuirg mdbfactar epperiments mthes -hap-
ths mors tradifoaal singles fackor axperiooe, Tna
ardifacier eXDCEmant, (0 O MO 207157 ¢ Sk, -

“siang are incependoniy vared sn that gl ero..

iratigns of the values of ane dimenzion are paiced.
wir ail combiouiicns of the wilues of acother prop..
erty. The factenal desizn is ootima! Brcawse iz opd.

mizes tha number of data poices relative 12 €1e nem -

ber of parameters nocded to test the vadous eedeky
of speech pepocption. This paredignt Ly proval
Hzaly sueges(il in prowiding lesds ol aaniatie
modets of the spt:r.::ﬂf peteeplivn prust:s (passr
angd Cidien 15807, .

g, Reactng .;:i,:_

Feadinz-re luted resenrch bas been zaovied corwikin
the ioformutua-provesing francewoid (Mrssg
[975E). The t=xt :0 reacine 15 & sequence of et
and spac s whizh caafarm woortbegrapeic, syotams
and qepanits  consozinss defiming  the wTik=
lumprapge. The averape English rezder >raios arche.
top left-hard corner of it pags ané reads each line -
Eroan l=ft to mzh:. A resacer's gve mevsaents e nx
eourinuans. burosour it a series of short ‘umps flad
gherades. The fivation eme henvern ave mowemis
i Tengaly I8 times longes thae the movemer: tice
itseli, AQ avsTage TeAMNIE Bys mevenent of ooy B
tA Cegress requires 30 o 30 oo iseconds, whers
fixeeics tme averages oos-quarter of 4 soood
(Waadwarth 1932). [nitial processine el 12 vinm
shum it aclest coour during the Hxatioa ims Semest
gve mUvemenld, since thl intansity of the Jiekl ik
term s o wenk gl the prrossing e oo ek
di7ing the eve mueeTiEnl raell frl
Durog the =ys fiwatien the Gpke pararn of BF
leress iz trensducsd by the vizial recsptuss inind
bratiere Serecvion syeter which places 2 set of na
leater=n i preperceprual visval storems oot
tepi—featire derection— preperceprual visial siE-
aps—rperceptual  revvpition. The Jeaturss I%
Sescrived ax visual beceuse o aseme] o G2
i5 2 direct reations®in betweso the siroulas zoopet
ties of he Xoters and &2 infomation o 0E
percgpiial s7orags. Tnz passiva crensdoction of &r
ture desectiun cirieaats witis the 2ctive consiried®
of she= following prsasssiog stag s, Jliese is o ﬂfﬁ
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pie-tosgnesletianshiadevseen the nputard vutout
of the lollowing ponsssng slagey sinoe dhess later
slages getively Giidize inlermation s'oced] in lene-rorm
= iy in t1e szauenze of treasformatioons.

Gived the ser oF visuel foatcrss in preporceotual
visogd storage, the sorccpoual reeopition prooess
Bm,'u[;-.g. to swirhesize ke mobied Features oo
a pquencs of l=itam amd spaces. U de this, the
rengniihn Giooess cad walize informaden 2ld in
ioppeTarm niccoary, which, for the accomplisncd
reader, inclydes a list of Jzatuces af each latzer of1me
alphaoerelon wirh information abaur tha spelling of
th= lamzuame. Dine: the re are constrdintd determining
howr be11ors sod Istess Eraups <20 be purt ‘ozether o
{arm Enplich words. ik= rzaders knowledes of this
réqwlanly can help resolve the letters o a striog chat
coofurms i the langeege. Thiz Ingwlzdge caa alse
belp the meader eewclve g el ve sputial posiions
of thie letbars o Uy are pecounizs,

Tae recomiticn proecess operatss oo 3 oomber
of l=tgers smoltansou:ly Jin parallcl). The wiswz|
feasares read oot at cach scatial location deling & 1z
of paossible fe1tzrs Far chat pesicen. The reedenilzon
procees Chuwmes T A snddishate wel the leler
sliemative which has Lthe beys) curmespondsnoe io
sepmes of visval feesures. However, Eoe selection of 2
Desl oo espondsroe can 2 terilitated by knawled e
of spelicg. The recogrition peeecesd.  herefore,
pirempes 13 whiizz hoth the wiual indormatan o

F::-apercer:tua] serede and knrwladire abaat the spell-

g ol kegal leller stanes, The inleraction of thess
- tw suurces of Jaforciation is a critical isso= io e
anzlvips of word recoroition.

T pereshral recegritioa process drazants o
equence af Teeogoieed lxllem to wymshesizad visual
WEmaTy: parecpiual reconition—syntassized visual
MmOy« —eonceplual — recozaition—sshom2emm
mamaiy. The pceptun] remoEnicion proesss wremos-
Iryme (e smthesized vizual porscpet Lo 2 mears
Ineul Eoem m sbam-temn e nnasy. [ s asemed s
frathesized visuelonento:y Tolda a secuenceof [ e
which dre ozerasad ow By Ui pevognilion progess
which Lraws 2 clese acf the letter strinp into a maan-
mEsl werd, The fecconiben crosess makes chis
trunziermation by Bading che best metch berwesn
be lateer seriog and 2 wore 31 the Tong-terin L2 vess,

e Word in The lexican cottaing both puroeplasd
L0 congepton | gades, T he codcept fece rhized is the
the wlime perientusl cole gves the best metch and
e ena mas Jikaly 1n dccar i tha! carticuler castext.

Yhort-tern menin;y s tommaon 1o both soeech
Persntanand seading, Reeoding snd rehearsal pro-
“=5ts meilil and mrintain sconzstie sad syrlagtic
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