Mental Healrh Implications of Inforvmation Processing:

Studies of Perception and Artenrion

Jotm F. Eibhlstrom

Iniversity of Wisconsin

In Hatiomal Instituce of Montal Health (1983}, Beshavieral scilences research

in wental health: An assessment of the state of the science gpd

recommendations for research directions. Rockville, MD: Alcohol, Drug

Abpuze, and Mental Health Administratiom.

Hota: This veraion I1s a vetyping, and paginatdon differs slightly from the

publisghed version.



Hental Health Implications of Information Processing!
Studies of Perceprion and Attention
Psychopathology, as the branch of paychelogy concerned with abnormalities
in peycholegical fanctioning, consists of three main branches: daﬁcrigtivé

psychopathology, which seeks to characterize the symptom# and syndromes of

mental 11llness: clinical psychopathology, which attempts to devise effective

techniques for diagnosis, treatment, and prevention; and experimental

psychopathology, which ds concerned with applying the metheds and principles
of paychelogical sclence to understanding the nature and origins of these

syndvomes. In large part, experimental psychopathology is ldentified with

the search for psychological deficits -- defects In the funotiomning of basic
peychologloal processes that might account for the abnowmal and maladapudve
behaviers, experiences, thouphts, and actions that are characterisrically
ohgerved in the victims of mental illness. DObviously rhe three enterprises
are closely related: without good descriptions, experimentalists do not know
what to iovestigate) and fheir ressarch is predicatea on the existence of an
adequate diagnostic system, which In turn iz based on gystematic description.
Ragic research on the nature and origlns of psychological deficits will
inevitably contvibute to a vefined diagnostic system, ag it uncovers
d1fferances among superficially similar syndromes, and features rhat unite
catqgories thnr seem quite different on the surface. Hiltimately, of course,
the aim of experimental psychopathology ds to lead to advances in Ureatment
and preventlon anslogous to those achleved in this century by medicine.
Experimental psychopathology has a long tradition, beginnlng with rhe
studies by Jupg on word assoclatiens, Kraepelin on continuous performance,

Shakow on atvension, sad Goldstels un concepk-attainment. The classic review
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of studies of psychological deficit by Hunt aﬁd Cofer {1944} indicates thatg
by mideentury a great varilety of procedures familiar to academic experimental
peychologists had been applied te clinical patients, covering such diverse
topicslas sensory thresholds, perceptual processes, rveaction time, reflex
functionz, eve movements, mobtoer performance, word asscoiations, startle
regponse, conditiowning, memory, languape., and thought. This tradition
continued after the war, and the vast amount of researcﬁ in this avea was
asthoritatively summarized by Yates (1966, 1970). With the exception of a
few 3ystemati$ programs of iaguiry (e.g., Eysenck, 1935; Lindsiey & Skinner,
1855; Wishner, 1953}, however, it is falr to say that experimesntal
peychopatholopy was pulded more by phenomena than by theory. Investigators
werse concarned with differences between patients and neonpatients In
pexrformance on paychological tasks, but these tasks were selected almost
arbitravily, with lictle effort expended In linking the positive [indings in
one domain with those in others. whﬁt was needed was an overarching
theoretical conception of psychological functions that would iink a variety
of findings, and direct reaearcﬁ roward fundamental ¥ather than peripheral
toples.

All of this changes with the emergenne ﬂ% the cognitive approach in
prychology, which for the first time lisked studies of artention, pevrcephion,
Iearning, memory, language, thought, and preblem-solving under the rubric of
a general model based on the metaphor of the high-speed computer {e.g..
Artkinson & Shiffrin, 1968; Newell & Simon, 1972). Within a few vears this
model became widely accepted within academic sxperimental psycholopy, and had
begun te filter down teo clinidcal psycholopy to guilde the work of experimental
psychopathologists. Symbolic of this transirion is the review of psiychological

deficits in schizophrenie by Chapman and Chapman {1573}, which dewoued wost of
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its pageé to the clagslcal approaches, but which included a chapter on
informatianﬂprocessing. Six ?ear& later, & ﬁhole haole appeared on this
~latter topie, and the earlier appreaches veczived hardly a mention {Mattﬁysse,
Spring, & Suvgarman, 18V9). A similar shift is appavent in research on :
_depressian. Before 1967, depression was generally considered to be & purely
encticnal disorder, iuvelving as it does dfsphmria as ite primary symptom, and
studies of psychological deficit in this 5yndfome were larpely nonewistent
{(Miller, 1976). However, the work of Beck (1967) and Seligman (1975} drew
attention te the cognindve deficits characteristic of depressed patients,
.npening up & whole new line of inquivy on perception and copnition in the
affective disorders.

Thus the vear 1973 marked a major turniné point in the field of experimental
psychopathelogy. The purpose of this essay is to review progress within
cognitive paychology over the pasgt decade, with particular strtention o
studies of attentlon and menory, 22 it is relevant to issues in mental health.
The importence of basic vesearch on psychologlcal functioning, particulariy
researchlﬂn perception and attention, is nowhers better illustrated than by one
of the most serious mental illnesses: schizophrenia. Schizophrenia affects
approximately 1% of the population, and schizophrenics gccupy approximataly
207 of mll the beds available for psychiatric patients. Total expenditures on
schizophrenic patients represent ebout $14 billien, not to mention the amotional
cogt to the patient and his or her fomily, friends, and communivy, Schizophrenia
iz characterized by a wide variety of cognitive disorders, including a
difficolty in focusing attention on task demands and excluding irvelevant
stinuli, and percepiual disorders such as hallucinations, Deapite its
widespread Impact, the nature of schizophrenia still remains largely a mystery.

Wlwdlew dfsovders of atteution, peveeption, and other aspects of cognirbive
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functioning may be observed in depression, commonly referred te as the

"eommon cold of psychopathology" because of its high incidence in the
population; and in early infantile autiswm, a rarer buf no less tragic and
débilitating ayndrome, Inderstanding the sature of rhe copnitive dgficita in
thege mental illnesses, and others, is an important key to effeccive praveﬁtiag
and treatment. And central to uvnderstanding psycheological deficit is an

Improved understanding of normal perception, wmemory, and coguition.

The Information~-Processing Model in 1873

Ar the begimming of the period under review, research on attention,
perception, oand memory was largely guided by a multistnté model of the memory
sygten similar to that offered by Athinson and Shiffrin {1968). This model
eonsists of a number of different storage structures, and a ser of control
processes which traﬁ&far information freom one phorage structure Lo another;
according to the wodel, information Iz transformed in varlous ways as it
travels from peripheral sensory recepters to the permanent memoty store, and
ag it dg retrieved from permanent memory and placéd in active use. ‘According
to the theary, a pattern of physieal esergy vradiatding from a2 distal stimulus
£alls on the sensory surfaces, where it iz trensduced dnto a neursl impulse
which Is carried along a tract of sensory nerves roward a particular
projection area in the brain. This incomlng sensery information flrst makes
contact with the higher mental processes invelved dn attentdion, perceptilon,
thought, and memory when it is encoded dinko memory structures known as vhe
sensory repgisters. ‘These registers contain a complete, veridical representation
af the physical characterigtics of the ptimulus «— 1.e., It has not yvety bhesn
analyzed [or weaning. In principle there are diffevent sensory reglsters for
each of the sensory modalivies, TInformation held In thasc registers is

subjfect to extremely rapid decay and it ls effecitively erasad Ly newly avriviap
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stimolarion. Untdil it decays ox lg di$placed;.infﬂrmation held in the
sensory registers is subject to analysis by a varlety of featwre-detection
and pattern-recegnition processes which hegin to endow the physical stimulus
wich séma semblance of meaning, Of course, no meaning analysis can be
performed once the contents of vhe sedsory registers have decayed or been
dizplaced.

Once there hag been some preliminary analysis of th; meaning of the
pattern held in iconde meﬁﬁry; ancther conbyol procese, attentlion, selects
some of the maéarial for further processing. By virtue of attention,
informarion’ is transferred to the next stovage structure, variqusly'knﬂwq as
primary or short-term wemory. Primary mesmory is the staging area ﬁf the
- eogndtive systewm, where input makes contact with pre-existing informarion
hald in stovage to form a full perceptual resresentation of the object or
evont. ' Attention has a limited capacity, so that not all dnformation which
has passed through the feature—datac%ion and pattern-recopnition processesn
can be fransferred to primary memory., Information im primary memory can be
kept there indefinively if it is subject to yet another control process,
maintenance rebeargal. Unrehearsed material s lost either through decay or
through displacesent by material newly arriviﬂg from the sensory reglsters.
Informarion held in primary memory may be copied into secondary memory Lf it
is subject to elaborative, as opposed to mailntensnce, tehearsal. Elahorative
rehearsal s the culmination of pevceptual processing, In which the individual
makes weaningfoul associlations between information held in primary memory and
preexisting knowliedge. Once the information has bgen sncoded into secondary
memory, it ls permanently stored and may be veturred to primary mewmory by mesns
of & £inal comtrol process, retrieval,

" This broad conceptualization of the buman Informatlion~processing system
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initiatéd two streams of further development. First, it provided a framework
for investigating the proparties of the varlous individuzl elements of the
systes, both structural and procedural. In due course, these various ligea
'
© of research, carried out largely independent of each other, led to a
wholesale revizion of the hasic medel of the system itself. Particularly,
the research underscoved the involvement of zecondary mewory, as well as
higher mental processes such as judgment and inference, in aven “elmmmntéry“
procesees such as perception and attention. On the one hand, the new
consensual model postulates a single memory structure uniting features of
primary and secondary memory. On.the other, it has stimulated an entirely
new line of inquiry into categorization, judgment, inf&renFE,.ﬂnd.prﬂblemr

zolving.

Regearch within the Framework of the Multistore Model

The Sensory Reglshers

The first step In the perceprual process lies at the sensory reglsters.
By 1973, the reglater for the visual modality, dubbed the jcon by Heigser
{1967, had been well described; registers for aunditery stimulation {Eeia$ar33
acho) and tactile stimulation (so far unnamed)} had also beesn documented {for a
detglled review, se¢ (Qrowder, 1976). In the laberatory the nature of iconic
mesory is studied by means of a procedure deviged by Sperling (1960): an
arvay of letters is flashed briefly {Lypicélly for 530 milliseconds) on the
ecreen of a tachistoscope, and the subject is asked to ifdentify the letters
which were displayed. Suppese that the arvay consists of nine latters arranged
in a 3 x 3 square. Subjects who ave asked to recall all the letters typically
can report oaly four or five; on the other hand, if they are ssked to xeport
only the contents of a particular vow {a=s designated by & hiph, sedfam, oy low

tone played after the display has been turned off), they can do this alwout
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parfectl}: Thus it seems that the lcon contains the vhole érray, since the
sibjact can read a fandomly designated part of it, but fades before the

sublect can read bhe whole thing, The exact time course of the decay ma? Le
estimated by varying the interval between the rtime the display is turnaé of f
and the time that the person is asked ro report a particular element., If the
delay Is more than 200-300 millizeconds, reporting revﬂrts1to chanee levals.

In another version of the experviment, Averbach and Coriell {1961) showed that
information in the icon can.be erased, as it were, by a2 new srimulus occurring
at the same point in wvisual space -~ thiz iz known as backward masking
.(Kahnemann, 1868, If ths masking stimulus occure wore than 200-300 milliseconds
after the original stimulus, however, there is no masking effact — presumably
because the lcon has alveady decayed on its n%n. During the fime vhen the lcon
ig active, Information can be extracted from it at high epeed -- about 100
charaetrers per second.  Bince 1973, a great asmount of progress has Deen made

in locating the physiclepgical locus of the echo in the visual system (Banks &
Barber, 1977; Sakdtt, 1976}, though the details are still controversisl.

The fcon and its companion sensory vegistevs arve the first point at
which the stismulus information makes éqntact with the cognitive procosses
invnlved in perception, The icon gives us time to Lurn our attentden to, and
extract information from, avents thar ile in our visual Fleld but outside the
focus of attention. The echo permits proper speech recognition, by holding
individual phonemes so that they can Be combined with later enes to form
worphenes, and individual words so that they can be combined with later ones
te form phrases. Thus, any defect in the functiovning of these registers would
irove major deleterious affects on perceptual processing and adaptive hehavier.
Conaider, for exawpls, the consequences of having sensory repisters subject ko

vapdd dnoepy; or, aiversatively, the situation {n which the procedures for
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fﬂatura—éxtraction and pattern-recognition are slowed. In elither case, the
peraon's information abour the world would be very fragmemtary indeed -- a
perceprual world compoged of fleeting unintegrated plimpses., In the caa% of
vision, the individual might learn ro compensate by constantly shiftiﬂg:
rattentiﬂn from one portion of rhe perceptual Field ro another. A rapid decaj
of the echo, or slowed feature sxtraction from 1t, would have an cspecilally
deletevious effect on understanding varbal communicatlon from other persons,
In light of thelr difficulties dn paving atrention and communicating with
others, it would seem that the sensory reglsters of schizophrenics would be

erime targets fov experimenial Investigation,

Feature Detection and Pantern Recognition

The classical multizstorve medel implies that raw zensory inpul is
transformed into perceptual representations by passing through & series of
processing stages. In the case of visual stimulatlon, for example, one st
of processes would detect simply physical festures such as lines, sliits,
edges, and the like; Informastion about the presence of these features would
bé pasged through another set of processes, where angles, curves, shapes,
enlors, and movemeny are detected. Partioular constellatdions of these features
are then compared with patterns already atored in memory a5 a result of
previous percepbual expariencs, IF there is a4 mateh, then the informatcion,
now tranaformaed and recoded several times over, is passed through the
attentional mechandsm te primary memory for further processing. Somerhing like
thiszs doos seem te ocour, ag shovm Ly the Neobel-Prize winning repearch on featurs
detoctorz by Hubal and Wiesel {1965), and by the extraordinarily large bhody of
reszarch on pactern recogunition processey in reading and listening.

Gar knowitedge of the most elomontary, peripheral feature-detection

proacssen comes from worh on vislen In nonhuman animals, such as the Limulus
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oraeb, frog, and car.  Some gualities of visual stimelation, such ag hue, are
processed at the level of the receptor organ: the rods arve sensitive to
monochrematilc ldighr, and there appear to be geparate tone systens responsive
to wavelengths corrvesponding to red-green and yellow-blue color pairs. The
operation of these cone systems bhas been deseribed in the up#anentmyroceas'
theory of celor wvision (Hupvich & Jamesom, 1974). Orcher visual qualities
appear to ke processed dn the optic nerﬁe, lateral geniculate nucleus, and
ocalpital cortex. The emerging pilcture 1z one of 2 hierarchy of cells, =ach
responding to & specific simple pattern of stimnlation, or combinations of
slmple patterns. For example, soms neurons seem Lo rasﬁﬁnd only to the
presence of an odge, line, or siit in the visual field; these are called
simple celis, Other simple cells detect movement of these contours. Whereas
the siwple cells reépond only to a particular pattern of stimulation pocurring
at & specific podnt dn the visual £ield, other neuvons — complex cells -
" respond to these patterns WHaraver'they.ara'locatﬂd;' Dehey  neurdns, kuguwh as
hypercomniex cells, progess feartures sucﬁ ag aize and direstion of movement.
An analogous set of feature debectors has been dncumented in the audirory
system (Whivfield, 1967), Thus, each nevron in the awditory nexrve is
maximally respbﬂsive to a parcticular frequency. In the auditory correx, there
gre some cells that respond to pure tones, others to complex ones, some O
elicks, some Lo noise, sowe to increases and some to decreasss in piteh, some
to onset and some to offger, However, the precise workings ¢f the auditory
feature-detector system are not yet well known.

At the next level of the hierarchy are processes for vecognizing
particular patterns of features, ﬂhile the featu&a—detecgors themselves seam
to ke part of our genetic endowment, the pottern-recopnition procedirss must

. be .acquired based on the visual and auditory environment of the ovganisip, In
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the case of vislon, individoals «will learn to'racngnize, among other Uhings,
patterns covresponding to khe letters of thedly written language; 1n the case
of audivion, individuals will learn bto recognize the sounds that dompose the
phonemé5 of their native tongue. TFor example, the letter A containsg one
horvizental iine, two oblique lines, and three acute angles; the letter B
contains one vertical line, threes horizontal Iines, four right angles, and
twoe discmtinuous curves.,  Similarly, tﬂe vhoneme fif, aé in heat, is
vocalic, sonorant, high, amnd tense; the phoneme fi/, as 1n hit, is wocalic,
sonorant, higﬁ,'and lax. Hork.ﬂn visual pattern recognitlion originasted in a
computer simulation of letter—vecognition developed by Selfridee and MNeisszer
{1960), which assumed that patberns were vecopnized fyom the presence of
particular features. However, more recenl yesearch, invelving both linguistic
and nonlinguistic stimuli, suggests rhat feature-detecstion is not a necessary
prelude for pattern recopnivdion —— that iz, rhat some patnerns casn be

- recognized divectly, without being decompesed into constituent features {for
2 veview see Smith & Spoehr, 1974). IThuﬁ, letters are more easlly recognized
1£ they are presented as part of lepltimate words, or psewdowords that follow
the rules of English morphology, and if they are presented as part of nénwurd
letter strings. Work on auditory pattern recégnitinn was Indiriared by
Liberman and hiz colleagues {e.g., Liberman, Coopmr, Shanlweiler, & Studdert~
Kennedy, 1967}, Thedr work also shows fhat pattern-recopnition is not
neceﬁs#rily precedsd by feature—detection, Followlng the original model of
lettey-recognlition, it mipht seem likely that patterns, frequencies, durations,
tiges, and falls would bHe perceived az individual phonemes. which are then
combined into syllables.. However, Liberman et al. showed that syllables were

the basle units of speech perception, and are not decompessble into their
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individual phonemic constituents. VFor example, when the syll#ﬁlea "di" and
"du" are foreshortened to eliminate the sounds asscciated with their rea?ective
vowells the portion corrvesponding to the dnitial consonant was parcﬁiveq'as a
ghilrp rather than a /d/; to complicate things further, the chirps are differenf
, depending on which vowell follows the consonant. 4 great deal of effort is |
nowt beding expended in determining the invarisnts that permit individual ﬁhﬂneﬁes
to be pevcelved, regardless of the context in which they ooour,

The research on partern recegnition without feature detection suggests
that the basic iﬂfofmation—prﬂcessing model of perception L9 wrong. That
madal postulates the unidirvectional flow of information from the peripheral
semsory surfaces to the mind, with ev&rllarga? perceptual units bedng formed
out of clusters of smaller ones. In the case of the phenomens just described, .
nawewer, the larger unlts appear to affect the perception of the smaller ones.
Thus, in addition to "bottom-up™ processing, there seews to be a large clemont
of "top-down™ processing as well, in which higher cognitive units such ag
memorles and expectations influence the processing of smaller units such as

elementary pevcepts. Such a model was dubhed apalysis-bv-synthesis by Helsgey

(1967), who suggested that fragmentary stimulus infoxmation wes supplemented

by information retwieved from memory ro generate a hypothesis about what the
object or event must be. Neisser {19fﬁ} himself hés fatreate& from a strong
advocacy of analysis-by-synthesis on rthe grounds that the copnitive system
would guickly become QVerloadad.hy a large number of specifiec percapbual
hypotheses. HNonetheless, some form of analysis by synthesis or rop-down
processing seews to be demanded for an adequate theory of perceptual processing.
Thus, investigations of perceptual processing in schizophrenia and obher
categories of psychopathelogy should not concentrate siwply on feature-deraction
=nd pattern-recognltion as independent, early contrﬁl processes, Rathew, thay

-
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ghould also include the mmmnrylsystam and 1ts assoclated procedures for
retriéval, categorization, and inference, which supplies the internal
portion of the perceptual cycle. ¥

While the classic wmodel implied a strict hiervarchy, im which the
operations of an eariier stapge had Lo be completed befora those of 2 later
one could begin, new findings suggest that this might nob be rhe case
{MeClelland, 1979; Posmer, 1978; Taylox, 19768}, This new theoretical
pergpective has important Implications for investigators who would use
traditional "additive factors” desizns to uncover the stage at which the
paycehological deficit in, way, $¢hi£ﬂphrenié exists. Gcﬁsidar, For example,
en abstract wodel of feature~detection and patfern~recognition that involved
a series of four stapges. In principle, we could present & subject with a tash

that reguired vrocessing at only the first of these stages (e.g., dekacting a2

gllt versus a 1ine), or the first two, rhe £lrst three, or sll four, and

compare the reaction times asseciered with accurate performance. Ry subtracting

the latenciles associated with a two-ctage task from those associated with a
three-stage task, we could in principle calculate the time it takes Lo perform
the elementéry mental operations of the third stage; ete. Suppose we were Lo
find that schizophrenics, for cxample, showed almormally slow processing at this
atage, compared to noermals: we would rthen have compelling evidence for che
Jocation of their psychological deficit. However, there in some reason to
think that these various stages of information-processing transpire in cascade --
i.e¢., with later ones starting before carlier ones have completely finished
thely johs ~— i not in parallel, If this is the case, then the results of
addirive—factors experiments may be misleading, and the chronomerric method
will be unable (o specdfy the loous of the peycholegical deficit. Inasmuch as

contenporary sxperimenial prvelopothologiais ave beginndng to adopt the method
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In their dnvestdgations, basic résearch on the time relations of elementary
mental processes ig of central importance.
Attention

The wodern study of attentiomal processes is about three decades old. In
clagelc work, Cherxy (1953) developed the dichotic-listening paradigm forx rhe
study of attention, in which subjects must shadow one competing stream of
auditory information and ignore anothev; competing stream.  His subjects
could do this successfully, and analyses of thelr subsequent memory showed
that they had been aware of only the vraw, physical gqualivles of the upattended
stimuius. At approximately the same time, Rroadbent (195&} modified the
dichotic-listening paradipgm so that subjects were vrequired to respond ko two
streams of materfal, sach presented o a different sar simultancously over &
ghort period of timé. These findings led Broadbent {1%958) to propose that

attention serves as a filter blocking out unattended Information. DBrosdbent’s

- “theory, which lies at the base of the classic multistore model of the mind

later proposed by Atkioson and Shiffrin (1968), had four dmplications:

{3} the decigion to let material pass through the atventional filter is
determined by whether 1t possesses certain physical atirTibutes: {L} information
which has been physically analyzed by the feature~detection and pattern-
recognition processes is analyzed for meaning only after it has passed through
the atientional filter te primsry memory; (o) attention is g limited-capacity
channel, permitting only ohe stream of {nformation Lo enter primary semory at

e time; {d) accordingly, we cannot do twe things abl once, and the appeavance

of simultaneous processing g reslly accomplished by vapid switching of the
attentional f£ilter back and forth between two {ov more) separabe chammels.
Since 1958 vesearch on attentlon has thrown naﬁh of these fmplicationz into
seriovs doubt, so that our concept of attenifonsl mechanisms has been thovoughly

revliged.
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For example, experiments by HMoray {1939) and Triesman (1960} showed that
semantic as well as physical analyses were performed preattenmtively, at least
under certain conditions. In Triesman's research, fof example, subjects
sﬁadowing a story inadvertently followed it as it was switched between the
ears, indicaring that the unattended message had been analyzed for meaning to
gt least some degree. Triesman {1964, 1969) modified Broadbent’s theory by
proposing that the attentional filter could be tumed to various characteristics
of the input —- physical, semantic, ste. — ss decvermined by the percelver's
intentionz and the overall context in which the gtimulus vocurved,.  Moreovar,
she proposed that attention he construed Jess us 4 filtef than 23 an
attenuatoy, permitring unattended dnputs to leak through and raeceive some
degree of perceptual analysis. Broadbent (1971) later concurred with these
revisiens., An alta¥nmtiva theory was proposed by Deutsch and Deutsch {1963)

end Horman (1968; Norman & Bobrow, 1975}, to the gffect that all stimulus

" inputs are snalyzed to some degree along 21l dimensions, regardiess of fask .

demands, before attention iz directed to rhem. Thisz process 1s performed
gnbomatically, as the infermation enters the cepnitive system, and -~ since it
ig done preattentively —— putside of conacinusa@ﬁﬁ. The Rroadbent-~Twiesuwan
aund Dentsch-Norman models differ, among other respects, in whers attention
iies In the informacion-processing system. ¥Yor Broadbent and Iriesman, it 1s
2 channel located between the sensory regilsters and primatry memory, so that
only a subset of available stimuli make comtact with lmowledge held in
secondary memory; for the Deubsches and Nowvman, by contrast, informatvion flows
directly from the sensory registers, and from there via attention to primavy
memory. A numbey af experiments have been performoed fo determine which approach
is more correct {e.g., Corteen & Wood, 1972; Triesman & Ceffen, 1967 Trieswman,

Sguire, & Green, 1874), but the lssue Is still undecided. Ths issue lg cantval
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ro understanding thé basic function of the information-provessing system,
both normal and parholegical.

A1) theotrlste now agree that incoming stimulus information gan be
processed for mesning before attention has been directed to it, at least vo
some degree and under some circumstances. This change in position has direct
relevance to one of the mwost controversial toples in mental health ressarch —-
subliminal perception or prec0n$¢i0u5'processing (Rixon, 1971, 1981; Zrdelvd,
1974; Silveyman, 1982). The claim 15 that subjects can avoid processing
threatening or otherwise anxiety-svoking stimuli -- a claim that raises the
paradod that one must analyze the material for meaning before one can disattend
from it. Farly deﬁﬂnatratiuns of the effect, as represented by the nlassic
work on pevceptual defense, vigilance, and "The New Look", were faultad_partlﬁr
on the grounds that the kinds of semantic analyses required by the theory
ecould not be performed outside of conscious attention. Admittedly, these
carly demonstrations were often methodologically flaved ac well. At this
polnt, however, it seems that the pessibility of such influences on perception
no longar ‘should be rejected out of hand. This shift in stance would not
necessarily imply aceeptance of peychoanalytic theery, with its emphasis on
sexual and aggressive motives. However, many clinicians with a mere eclectic
orientation are convinced that meny of their patients are engaging in defensive
cognitive mancuvers in ovder to restriét thelr awareness of objects and events
that would arouse unplaasant emotions. Further exploration of preattentive
fsemantic analyses should indicate the mechanisms for this effect, and determine
vhether it 15 substantial enough to be clindcally significant.

Anothey approach to selective attention has investigated the 1imited-
capacity featurc of the process. In the same manner that research has inereased
the number of attributes that can receive preatvtaentive processing, so has it

-
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expanded Lo capacitﬁ of attention and the manner in which it can BHe allocated.
The inirtdal impetus for this line of research came from an carly srtudy by
Melsser (1964), who asked his subiects o search rhrough 2 large array of
letters to find one or more targets. If attention has only a limited capacity,
and can be directed toward only one task at a time, it should take louger to
search for two or three targets than for only one: each stimulus ltem must
be compared fo each of the targets in turn before attention can be divected

te the next item. However, Wedsseér found thet practiced subjects could search
for as many as 10 items simulraneocusly; with little or ne increase in reaction
time, These findings have been confirmed and elaborated in a number of ways,
most recently in lmportant research by Schnelder and Shiffxdin {(1877; 5hiffrin &
Schoeider, 1977). They showed that practice increased ths number of stimulus
ltems that can he held in attention and processed simultaneously. Schneilder
and Shiffrin argue cogently for z distlnction beuween autamaLic prouessing, in
.which the procedurea are iuvoluntary and congume 6o attentlonal capacity, an&
contyolled processing, in which the procedures are voluntarily initi&tad and
terpinated, and consome varying amounts of atrentlonal capacity depending on
the difficulty of the task, The point is that sutomatic vs, confrallad
procesaing iz not an intrinsic feature of any particular coguitive task, but
rather is determined by the amount of experience thar the individual has had
with It -~ and, perhaps, by individualldifferencﬂg in cagnitifa flexibility..
Perhaps most compelling in this regard is g set of demonsuvations hy Epelka,
Hirst, and Nelsser {(1976; Hirst et al., 1978), who trained peopie to read and
rake dictation at the same time, These two tasks, rach of which alone
ordinarily would consume all of ocur avallable actontion, came to be performed
simultancously with a hiph degree of accuracy; lovever, not all suvbiects were

" ghle to show the effect, even after a sreat deal of practice,
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The notion that certaiﬁ cognitive aperatiﬁna, once deliherate and
capacity-consuming, can become automatic and effortless through routinization,
is now widely accepted. The copclusion that attentive processes can rum in
parallél, however, has met with more resistance, Accordingly, there has been
g large increase in research on “doing two things at once” {(e.g., Fosmer &
Bodles, 19V1). The general conclusion is that L1t in pozsible to do two things
at onca proﬁided that the attentional demands of ths twnltasks 40 not exeoed
the amount of attentional capecify avallable; when this happens, the two tasks
pust he pmrforﬁad in series rather than in parallel, with attention alternmating
rather than divided hetween them, Eshneman (1973} has offered & new theory in
which attention is conpidered to be a2 limiced resource that either <an be
deployaed on a sinele task, or divided among many tasks, at a time. The
precize way in which attentiom fs allocated is determined by rhe individual’'s
enduring cognitiva digpositions, momentary in;antians, and the difficulty of
requirements of the task (e.g.; 1t is impossible to sing and speak at the
game time, Cthough it iz possible to attend to wvisual, asudivery, and rtacrile
stimuli simultanecusly), and by the amount of experience with the fagk,
Theoretically, with the right choice of ta$ks:and enough practice, aftentionasl
caﬁacit? would seem to he unlimited.

all of this research has impliﬂationﬁ for rthe experimental study of
peychopathology, easpecilally our understanding of peychological deficit in
achizophrenia. Many investigators heve suggested than schizephrenics suffer
from deficits in attentlonal processing {for reviews see Chapman & Chepmaan,
1973; Oltmaoms & Reale, 1376). Dnfortunately, west of thase theories, and
the experiments generated by them, sppear to have been based on sone version

of Broadbent's original filter theory. Few experiments, If any, have artoupted
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to incorporate the ﬁajor advances in our understanding of selective attention
made by Norman (14968) and Kahneman {1973). FPor exsmple, we do not know whather
schizophrenics and normals differ in the extent of preattentive processing of
physicél and semantic attributes: in the amount of atteational capacity which
each has available; in the ability to translate momnentery task-oriented
intentions into an effective allocation policy; and in the ability co sprofic
from extended practice with tasks which iniltially make l&rgﬂ demands on
attention. This Iasr 1 of partdcelay intevest in Iight of the common claim
that acute $¢ﬁizophrenic5 are aware of an overwhelming flood of stimulation,
whereas clivonics are voresgponsive o even major changes in thelr environment.
The reseanch on routinization suggests z mechanism by which schizophrenics
cowld learn, over time, te 2llocate rhelr attention in such a manner o
process most of this informablon sautomatically and effortlessly, outside of

fyeal attention -~ or $o Ignore it altogether. However, before such questions

can be answered -- indesd before they can even be raised sensibly -~ whet secwrs

to be required iz a wholesale theorefical reorientatien so thalb vesearch on the
pathaiogy of attention better artilculates with research on normal attentional
pProcesses,

The implications of.research.on attentie%al procesges goes heyond
gehizephrenia, however, to depressions and the kinds of maladjestments
obrerved in everyday preoblems in living. Clindclans who work wirh depressives
typically comment on their patients' extreme readlness to perceive the
dnpleagzant aspects of a situarion, coupled with their studied Ignovance of
the positive aspects; the same could be said for phobles and for those with
ehrovile anwiety disorders. The patilents themselves oftem remark on the
“irrationality” of these cognitive bieses, but this recognition does not hels

o oyercome thew; in fact, thervapy for depregsives and agoraphobics is



Attention and Férceptivn . 19

extrenely avducus and uﬁrewarding. One reason for this state Gf affairs
may be found in the routinization of attemtion, by which cevrvain selmoli oy
features of stimull may be anceded, or ignored, autematically without the
persﬁn'having any control over them. If ﬁheae pathological allocation
policies have been acquired and isolated from consclous comtrol over a long
pericd of rime, it may require an egually leng perdod of rvime o supplane
them with new, more adaprive ones,

Erlimary Memery

By vittue of paying attention; some informatlon passed through the
feature~detsation and pattern-rvecognition process i¢ further passed ints the
next storage structurs, primary memory., The classical multistore model of
Infermation processing identifies primary memory with consclovsness, so 1t
ie here that our survey of attention and perception should end. Primary

momoty s the stage at which information from the distant past, retyvieved

Eron seconddry memoxry, wakes contact wilh that from the immédiate perdeptiual 7

field, yilelding 2 pevceptual repraseétatian that haz been endowsd with some
meaning. Primaty meﬁcty may be identified ss the wnajor workspace of che
memory system: - 1r is here that infommation ls malntained In an active siate
while the person carries out further perceptuﬁlmcﬂgnitiva operations on it,
or employs it in some other cegnitive activitﬁ.

The opevation of primary memory may be demonstrated in a number of ways.
Consider first the famiiiar serizl-vosition effect in yvecall: "1 z subject
hears a long list of words and then 15 asked bto remowmber what they have
heard, they wlll typiecally recall the early and late portilons of the ldist
better than the middle; however, if the sublects are required vo engage in
some distvacting activity such a3 mental arithmetic for 10-30 seconds after

prageatation and before the test, rvecall of the items presented mont recentiy
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drops dramstically ~~ and the longer the interval, the greater the drop. A
similer point ia maée in 2 procedure deviged independently by Brown (19533
and Peterson and Peterson {1959). A subject hears three words and th@n_is
required to count backwards by threes from a2 piven number. A short timé
later they ave asked to vecall the werds, The results are dramatict afrer
less than 18 seconds of wental arithmetic recall of the three words falls 1o
very low lavels. Tinally, Waugh and Norman {1963) invenred a very différant
kind of rask: suhiects hear a list of 16 digits, some of which are (of
necessity) repeated; the very last digit s used as a "probe™ to memory, and
they are required to recall which diglt followed the probe’s first appearanca.
Accuracy drops off markedly as the number of diglts bhetween the first and
final appearances of the probe digit Increases. AlIl three paradigms suggast

that recently acquived (er retrieved} information is held for a brief period

of time in 2 state in which it Is readily accessible.

T 8oie YeSeaTel has shown thaf forgetting way occur From primary memory

merely due to decay over time {(Relrtman, 1974}, but the most important factﬁr
appears Fo be interfersnce from other information ﬁassing through primary
memory. Tor example, the forgetting which oceurs inm the Brown-Peterson task
Increases over the coursse of a few frials, 2 process veferred o as the
buildup of prosective inhibition (Keppel & Underwood, 1962); it also depends
on the dogres of simiiarity between the material to he remembered and the
interpolated task, a process suggesting vetroactive inhibition (Wickelgreu,
1965). In the absence of an opportunity for decay or interference, however,
material in primary memory is so readily accessible that subjects hardly ever
make mistakes in retrieving informacion From it.

William James, who gave primary memory ils name, thought for this vreason

that meterial in primary memory Ltself did not have to be remeshered, fov the
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gimple réason that 1t had never left consclousness. Héwevar, Sternherg
(1968, 19469) claarlf demonstvated that it makes sense to think of retrieﬁing_
information from primary memory. Re emploved a procedure in which suhj&éts

;
are given 2 small number of digits to hold in awarsness; then they see a’
Lprﬂbe digir, and must detevmine if the probe is contained in the memorized
list. 3Subjects make few mistskes on this kind of task, but the time it takes
to make their responses depends on & number of factors -- for example, the |
size of the memory set. Apparently, then, even in primary memory it takes
time to scan the stored material to determine if it contains a mateh for the
probe. It is not clear yet whether this gearch is serial (one item at a
gime} or parallel (many items at once), or whether it is self-rerminating
(stopping once the target is located) or exhaustive (working through the
entire set regardless of the ocutcome ¢f any individual decisien). The

dominsnt view iz that primary memory search is serial and exhavstive

fundamentally undecidable.

Secnndarg Memory

Qrdinarily, any veview of research onm attention and perception from rhe
laformation-processing point of view would stop with primary memery —- because
it iz in prisary memory that a full perceptual representation of an ohiect or
tvent iy construected, However, perhaps the greatest development Iin cognltive
Paychology since 1973 has been the increasing appreciation of the role played
vy sacbnﬁary memory in perception. Evidence for this impact cones from a
iriety of sources., First, it appears that information held In the BENSOTY
fegistors routinaly makes contact with informarion in permanent memory doring
" procosses of feature detection and pattern recognition —— including the

- Mivanion of onderlying semsntic representations, Second, the distinction
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between primary and secondary memory has been blurred almost tﬁ the polnt of
nonrecognition by the studies conducted within the “levels of pruce5$ing?
framework in verbal learning and memory. Third, it fis slear that the pgﬁcegs
of percepticn -~ extracting features, recoponizing patierng, £illing in ﬁissing
.data, making various uypes of judgmencs, and assigning ocbiects and events to
catepories -~- makes use of information of all sevts that is stored im the
individeal’s permanent memoxy. Accordingly, understanding vhe structure of
permanent memovy bocomes directly relevant ~- oven essential -— to understanding
attention and perception.

Cohtemporary researchers and theorists find it convenient to maintain
two gsomewhat independent distinctions within the permanent memory sybtem:
between declarative and procedurzal knowledge (Winograd, 1975), and between
eplsodic and semantis memovy {Tulving, 19772}, Declarastive knowledpe is
factual knowledge concerning the nature of the physical and socisl world:
what words, mumbers, and other symbols mean; what attributes objects possess;
_ta-which,cnnceptual categories they belong: where and when certain évents
happened; snd rthe like. Procedural hnovledge i3 knowledge of how to manipulate
and transform declaratbive knowledpe: mathematical operations; rules of ayntax,
inference, and-judgment; stracegies for acqyuiving, stoving, and retrleving
memories; mobor and copnltdve skills;land the like. Hfpisodic memory ls memory
for personal experisnces: such representatlons include features describing
the spatial and temporal context in which certain events oc¢curred, amd are
embedded in rthe individual’s personal auvtobiographical record. Semantie
memory, by contrast, may he thought of as the person’s "mental lexdcon™,
conslating of categoviecal information which haz been atored withour refarence
ta the context in which i has been acquived and used. Semantic memory

contalng world lmowledpe in addicion to lexical knowledge, which is why some
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theorists (e.g., Hastie & Carlstoen, 1980) prefer the term meneric to semantic

memory. Hermann (1982) has provided a concdse historical summary of the
development of the episodic—semantic distincrion in mémory, and arpues for a

third form of permanent memory, gkill memery, which is woughly analogous to

procedural knowlsdge. This taxonomic structure iIs compliaatéd somewhat by
the additional concept of metsmemeory {Flavell & Wellman, 1976}, or knowledge
shout memory! one's awarenesh of what facts are avaflable in stovage (even
if they are not Immediately sccessible) and whal procedures are available for
encoding new infarmation,'rntrieving old knowledge, and performing other
copnitive tasks.

‘Theoretically, s declarative memory may he characterized as a bundle of
features describing an object or svent and, in the case of declarative
momories of the apiﬁodic type, additional features degcribing the context in

vhich it was pevceived (Bower, 1%67; Tulwing & Watkins, 1975). Precisely

CURLER features are encoded depends on a Humber oF Tactors, inc!udmgi:he. e e e,

amount of attentional effort devoted to the stimulus, the degree to which the
object oy event hag hesn elazborated and recoded during preattentive, perseptual,
and postperceptual progessing, and the like. Such a memory is commonly
represented graphically as a set of nodes representing concepts interconnected
by directed pathways representing predicate relationships botween them. Both
epizodic and semantic memories can be represented in this format. Precedural
memories can be vepresanted In much the same way as declarative mgmariea: a
set of nedes representing goals, conditions, and actions which can be taken o
achigve the goals 1f the conditions have been mel these nodes ave Interconnected
by pathways to form production systews (Anderson, 1976). Recuently, Andevson
(1982) hes propesed 2 three-stage model for the asguisitilen of procedural

inowledge. Accovding to this point of view, a procedursl memowry is fdrst
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encoded as a daclarﬁtiVﬂ memery, of factual information about the skilll; then,
through a process of knowledpe compilation requiring many hundreds of hours

of use, rthe declavative memory is converted into procedural fﬂ%m. Whereas

the declarative version Iis open to iﬁtroﬁpection, procadural memories are held
to be largely unconscious; knowledge compilation also increases the speed with
which a particular procedure can he applied.

Perhaps the most striking development in memory research hae heen the
development of these network models of memory., snd their fmplimentation as
oparating computer programs within artificisl intelligence systems. A variety
of such models ave availeble, of which the most promipent are those of Quillian
(1969: Collins & Quillian, 1972; Collins & Loftus, 1975}, Kintsch (19?#1,
dorman and Rummelhare {1975}, and especially Andera&n (1876, 1982; Andersom &
Bowar, 1973), These computer models are baing refined cﬂntinuoualy on the
basis of actual axperiment1l data, and some of the availahle cﬂmputer pragrams
.dﬂ quita a good 3ob cf ﬂimulaLﬂng human~~9rf0rmanca In certain 1anguage and |
mexory tasks. Andeveon's ACT model, unlike the othexs, incorporates both
procedural and declarative memovies, and rhus comes closer to being a
comprehensive computer simulation of memory. ﬂhile these simulations have
fovupsed on the performance of normals, obviously there iz no veaseon why
theories of peychological deficit should not also be Implimented and tested
in this way. Computer simulation - wﬁether of perception or memory —— forces
the theorist to be rigovous in defining fundamental structures and processes.
for this reason, we may supect $o see an increasing adoption of the simularion
method and other aspects of arrificial intalligence among experimental
peychopathologists w- atvempts, that 1s, to build wmachines that "bresk dowm”
in a wanmey analogous no that observed in cases ﬁf mantal iliness.

Since 1973 the distinction hetwean primory and secondary wmemory has
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almost completely disappeared. Some authors ﬁave felt the need o postulate
veb a thirvd type of memory structure, a working memory which holds
representations of the immediate envivonment, as well as procedural memories
which ﬁave been refrisved in accovdance with intentionz and ﬁﬁVirmnmental
demands {Baddeley & Hitch, 1877; Bower, 1978). An alternative conception,
offared by Tulving {1968), Craik and Lockhart (31%/72), and Wickelgren {1973},
among others, is of a single, tnitary memory store, Frﬁm this point of view,
the distinction between primary and secondﬁry memory 1s not a matter of
different stofage structures but rather a matter of whether an item in memory
has been activated or unot. And the persistence and retfrievability of a memory
s not 2 matter of where the information has been stored, hut rather a matter
of the smount and type of pﬁrﬁeptual processing recelved by the stimulus, and
the degree to which a pre-existing memory representation bas been activated

during perceptual procesging. Crowder's (1976) notion of process dualism is

"cﬁe'éﬁtéﬁﬁt ro reconcile these chmpéiihg puiﬁﬁé'bf view;'ﬁut”at this junﬂtura

the unitary memory theory is clearly on the ascendance. Following the change
in the theory of attentional processes, the shift from two memories to one
completes the destructlon of the clazsic multlstors model of memory: and a .
major task for the future Is to Bulld a new.médel around a single memory
gysten thaf will accommodate all the data develeped in the study of primayy
and secondary memory sLYuctures.

Copgndtive Psychophvsiology

Perhaps the most dramatic develepment in the l12st decnde has been the
introduction of a whole new repertolre of electrophysiclegical techniques to
gupplement the usual paradizms of choice, reactlom time, detection, and
recopnition that have formwed the basis for most of the research conducted

within the Information-processing pacadigm. The trend iz obviously related to
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the successful use of gingle—~unle recordings frﬂm sensory ganglia Lo document
feature detectors in the visual and auditory systems, as noted earlier. The
difference is that the new techniques are noninvasive, making use of electrodes
appliea to the surface of the skin rather than embedded subcutanauusi}, permitbing
the electrophyslological exploration ¢f cognitive functiens in normal humans. 4n
anticipation of this trend is Fhe work by the Laceys {s.g., Lacey & Lacey, 1974),
ot the cardiac correlates of directed attention. ¢f aoufse, the BEEG provides a
mar& direct indem of cortical activity, bub it was not until high-speed
computing techﬁolmgy became widely available in the 1aboratory that dinvestigatovs
were ahle to relate electrical and mental events to each other in apecdfic ways
through the analysis of svoked potentials (Domchin, 1979, 1982; Hillyard, 1581;
Huras & Hillvard, 19825 Naatenen, 1975, 1982).

Four components of the evoked potential have been studied in detail. tThe

garly components, ccourving within 30 millizeconds of event onset, are known Lo

~ be responsive to characteristics of the physical stimslus but not to changes ia

the cognltive processing by the organism., The "Md" wave, a negatlve potential
geourring afrer ahout 100 milliseconds, appears to be anhancedlwhen a signal
sccurs for which the observer has already been prepared, vhile the P300 wave, 2
positive potential cccurring about 300 millisécunds after onset, appeavs to
raflect the amount of attentional processing belng devoted to the stimulus,
whether the observer was previously prépar&d.far 1t o not; P3O0 ds lengthened
when the stlmulus is especially complex or the processing task is espeolally
difficulr. Finally, the amplitude of the N400D wave appears to be evhanced when
a new stimulus is anomalous, fncongruous, or in some other way viclates
egtablished semantic expectations,

From the point of view of basic research, the development of ﬂvqﬁﬂéﬁ

potential methodologies appears to be a wajor advance in rthe neudy of rthe

-
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neural substrates of cognitive processing. Hufeovﬂr, it points the way to

& new, more precise mental chronometry that may ultimately permit 2 clear
cholee between early and late theories of selective attention, as described
earlieg. Both concerns, of course, are highly relevant to research and theory
within experimental psychopatholopy. T seems lilkely that the unteward
genetic-biochemical events that sveatuate in the aymptoms of échizuphrania and
early infantile autdsm, among other mental illﬁ&aaea, 1&%?@ their mark a2t the
level of the neurons that generate- evoked potentials. Thus, the development -
of this mathndélog& may ‘also vield both the neurolegleal substrate of these
and other syndremes, and a mesng for reliably diagnosing them and identifying
individuais ar high risk for developing them.

Tepies in Cognitive Perceptlon

Intaractions of Perception and Memory

Recent trends in the study of memory appear to have revived Bartleti's

(1932} natg_gn thaLthe mmﬂrytra‘ceig . ah-ﬂ;rgdug tﬂfpgr{;eptugl Prgcessing TR

Certainly the most prominent manifestation of this point of view is the "levals
of processing” appreach to humen memory £irst announced by Craik and Lockhart
£1972) and considerably revised and refined over the next decade (e.g., Craik &
Tulving, 1973: Jacoby & Crailk, 15749 Luckhart; Craik, & Jacohy, 19758, Their
ﬂ;iginal finding was the items which were analyzed for meaning {i.e., at a
“"semantic™ level) are more accessible in memory than those which were analyrad
only in tewrms of thelr visual or acoustic properties (i.e., at the "orthographic™
or "phonemic" levels). More recently, there has been a shift away from
poatulating discrete levels of processing, with the dmplication that an ltem
has to be processed through superficial levels before 1t can be processed at
the doeper ones.  Rather, it {5 now held that the more attentive efforn <davoved

ro the stimulus during perception, the morve features of the object or eveni:
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encoded, and the move links formed betwesn thé montal representation of the
atimulus and other information that is available in memory, the more
geeessible that event will be at gome later attewmpt atb vetrieval {Andersen &
Beder, 1979; Jacoby & Craik, 1979), ﬁpparﬁntly, the memory effect is mediated
by two somewhat different wmechanisms:’ more theroughly elaborated irems become
distinct from other, similar iteme that are alsc stored in memoTy; and
increases in elaboration lncrease the likelihood thar th; item will ke the
recipient of activation spreading “Trom other nodes dn the memory network.

As a kind of cerollary to the slaborative processing principle, the
"encoding specificity principle" of Tulving and Thomson {1973) Further cements
the link between perception and memery. Perhaps the commenest finding in
riegearch on memevy is the differential accegsibility of items retrieved
through free recall, cued racall, and recognition procedures. Typimally, thisg
efiect has Leen ewxplained din terms of quaslitative diffevences in the amount of
‘informatfon supplied by the retrieval cue: memory 15 best when the cwe ds a
copy of the item itself. However, these effects can be abolished or raversed
i1f the information supplied by the cue, however rich in other respects, fails
to mateh the informatlon enroded witﬁ the iteg at the time of percépuian.
Perception entalls first distingulshing figure from ground, and then describing
both the event and the conlext in which it occurs. A cue which specifies cha
right object, but the wrong context, will mislead the process of retrieving and
reconstructing infermation from memory} so too, of course, will an inappropriate
description of the retvievel ar the Uime that it is percelved. In its most
meneral form, the encoding specificity principle states that the accessibility
of 2 memory trace is dependent on the degree to which the features of the
retrieval ¢ue, ag perceived, match the features of the event perceived 2t the

time of rhe initial encoding. Tulving {1979) has noted the similarity between
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the encoding specificity principle and the emphasis in the elaborative
processing principle on the distincriveness of the gncoded memery trace.

A third topic linking perception and memory has to do ﬁith the fate of
stimnlﬁs information as it is relarted to the percelver's expectations. In
degoribing the perceptual cycle, Nelsser (1976) argued that the percelver's
exploration of 2 stimulus was determined in part by the perceiver's expectations,
as shaped by inference from thoze features already extracted from the stimulus
and the local context in which ir occurs, and -as derdived from the perceiver's
memory foy prainus insrances of that partdcular stimulus CRLAZOTY - sugh
effects are gquite familiar ~ in the ordinary course of reading or listening,
we often £21} to derect wilsspelilings or mispronuncilations -— and they have been
docunented extensively in the perception laboratory, in part under the rubrie
of the context effects described earlier. Most of the avaiiable research has

employed some measure of memory as the crivical dependent wariable, and some

~controversy has avigen over the processing of materiel that varies im comgruity

with resgpect to these expectations. Hastie {1980) has surveyed a wide vaviety
of repearch on verbal learning, memory for text, concept attalmment, perception
of form, scenes, and sequences of events, stersotyvping, imprassion-formation,
and other information-processing rtasks. Wis ﬁnalysiﬁ sugrests that there are
three levels of congruityl npew infowmation can be whelly relevant to a pre-
existing mental schema; or, if it iz relevant, it can be either congruent or
Incongruent with expectations, The avallable litverature yilelds a U-shaped
function relating schema congrulty to subsequent memory, with memory poorest
for items that ave schema-irrelevant] amomg schema~relevant items, mewmory is
slightly superior for items that are Incongruent with the schema. 'In a series
of expeviments, Hastie (1981) included all thres cnnditiong in a single

experiment, a desideratusm not often met in rthe previous vasearch, and confirmed



Attentlion and ?&raépticn 30

the affects,. His melanation relies on w0 separate processest memory for
schema-congruent information Is best because the schema supplies additional
relevant cues at the point of retrieval, He argues that schema-incongruent
information, by virtue of its surprise value, rvecelves hoth extra aktention
and extra perceptuzl processing as rhe ohserver attempts to resolve the
apparent discrepancy and make the new informarion "f£ir"., The deep, zlaborate
enceding recelved by the stimulus in the course of this exira processing
resilis In a HOTE readily accessilile memory trace.

Ta veview the vast amount of Ilitervature supporting the elaborabive
processing, encoding specificivy, and schems-congruity principles would take
this veview far beyond its intended scope. At a theoretical level, these
primeiples are important for what they vaveal abopt the manner in which

perception and memory are linked: pevception is based, in part, on iaformation

held in menmory; and perceptual processes have consequences for the ohserver’s

1atér wemory for the events in guestion. In this manner, they are good
representatives of a2 rruly wnitary view of cognitive preocessing. The principles
have already seen some application, ar least impliicitly, In research om
paychological defledts in organilc brain syndrome , schiznphraﬂia? and deprassion.
Further research on these and velated principles of perceptual processing and
selective attention will lay the conceprusl and wethodological foundation for
further regesrch along these lines.

Cateporization

As Bruner has noted, avery act of perception is an act of categorization.
Whether the cbject of regard iz an cbieqt, & person, an avent, or a speoch act,
stimulus information is enceded in the memory system witl vespect o an organized
system of concepts Eoncerning the physical and seclal world., felove abour 1973,

our understanding of categorization was Implicitly oy explicitly pufded by what

m
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has come to be knewn as the classical view of categories {e.g., Bruner,
Goodnow, & Austin, 1956; Hell, 1%20). This wiew, which dates back to Aristotle,
holde that & concept iz a susmary descripiion of an entire <lazs of cohiects or
eventz. & concept, a8 a mental representation of a catepory, consists of a
get of defining features: attributes that are singly necessary {i.e., every
ingtance possesses every defining feature) and jointly sufficient {i.e., every
ohjact or event possessing all the defining features is %n instance of the
aoncept). Concepts arve located within a hierarchical system characterized by
perfect nﬂatinﬁ: within any particular branch of a hlerarchy 211 the defining
features of supercrdinate catepories are also-defining features of subowdinate
categories. This all-or-none arrangement means thet categories are quite
homogeneous, with sharp boundarles between rhem.

Over the past decade the classicel view of cateporization hae been

subject to increasing criticism on both conceptuzl and empivical grounds, and

& new position, genericaily izbeled the probabilistic view, has ewmerged

{c.%., Rosch & Lloyd, 1978; Smirh & Medin, 1982). Categories are still held

£ be summary descriptions in this wiew, but the features possessed by the
summaries are now only correlated {i.e., probabilistically associated) with
category membership, Mo feature ip singly HECessary, and no set of festures
jointly sufficient, to define a category. While categories are still
organized hierarchically, the variovs levels are now characterized by lmperfect
nesting, such that within any parcicular branch the subsets do nort necessavlly
poseass all rthe features that are charvacteristic of supersoets. With corralatad
rather than defining attributes, category members can be quite hereropnneous,
thouglt some meunbers may be judped to he more "typilcal" categovy instauces than
others. 1In any event, the lack of defining features means that theve will we

ionger be any sharp boundaries between categories.
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According Lo the probabilisrice view, catégories are rapresented by 2
prototype instance, which may be concrete or asheivact, which poszesses many
features associated with the target category bub {ew features associated with
memher;hip in alternative or contrasting categories. The process of assigning
an unfaniliar object or event to lts proper category may be deseribed as feature
matching: the perceived {or inferred) features of the object are matcled with
the featyres of the prototype, and if enough features m%tch the assipnment is
made, In determinipng feature overlap, particular attention iz paid to cenktral
features (i.a;, those which are highly correlated with wmembership in the

_catagurﬁ} rather than peripheral omes {i.e,, those showing low correlations).

The prubabilistic view may be fairly rald to dominate contemporary work
on categorization, as lovestigators study the nature of the features, the
structuras of the biervarchies, and the manter in which conespts arve acquitved

by both adult and developing child. For example, there are reasoms for thinking

that children, in the course of acquiving a vocabulary, fivst learn concepts at

a bapic level; only laver, apparently, do they integrare baslic-level concepts
to form superordinate catepories, and differentiate within the basic level to
form subordinate categories. Tracing the course of conceptual development is
an extremely important aspect of the study of_languaEE'development, and has
impilcations for the study of mental tetardation. For example, it may be that
retarded ¢hildren acquive conecepts at the basde level as easily 25 novmal
children do, but are deficient in fleshing our a full, mulri-level hierarchy
of categories. If so, appropriatre remediation efforts might be directed, in
part, to structuring the c¢hild's learning enviromment to facilitate integration
and differentiation.

The shift from the classical to a probabilistic view of categorization

aist has implicatioms fow two of the most lmportant theories of the nature of

-
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organic brain syndrome and schizophrenia. One hypethesle, in its various
forms, held that such patients were more comerete in thelr thimking than
normal individuals, in that they were relatively incapable of forming abstract
coneapﬁs. The alternative is of overinciuasion, to the effect that schizophrenics -
are excessively broad in what they construe to be instances of a particular
concept. Both hypotheses are plausible, given clinical observations of |
thought dizorder in schizophrenic patients, However, almost a half-century
of research on categorization in. schizophrenics has failed to reveal any such
deficits. Ne@ertheless. practicing c¢linicfans continue to be impressed by the
disordered patterns of comceptualization demonstrvated by thelr patients -- so
much so that defective concept-formation remains one of the cardingl symptoms
of schizophrenias specified hﬁ ithe official diagnestic manual of the American .
Peychiatric Assocliation. This apparent pavadex may be due to the fact that

thie lzboratorny studies of both concreteness and overinclusion wére all

predicated on the classical view of categories, end employed hilghly artificial =

-

srimylus materials. Wirh a uew theory of rhe strusture and organization of
concepts In hand, and an increasing sensitlvity among researvchexs to the
lmportence of using stimulus materials that ave more Llifellke, a new altack
on the phenomenon of categovrization in achizofhrenia way be in order.

The syndromes of psychopathelogy —~ gchizophrenia, sffective disorder,
phobia, psychopathy, ete. ~— arve first and foremost meatal cstegories
consisting of variems attributes —— hallvcivations, delusions, esuphoria or
dysphotia, irrational fear, antisccial behavior, etc. Patlents are assigned
"to particular diagnostic categories depending on the pattern of symptoms
which they present, For some time unow, however, practitioners and researchers
alike have been concerncd shoul the unreliability of the dizgocstic system:

few patients, if any, fully match the-featores of Yelassie” cazes described
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in the textbooks; awd thers is a great deal of heterogenmeity within each of
the major and minor categories of peychopathology, o thab one schizophrenic
does not necessarily resemble another very closely; and the boundaries between
catag&fies are often quite fuzzy, so that there is cﬂnsiderable vncertainty
whether, for example, a patient 1s properly classified as a phoblc ox an
obsessive-compulsive, a schizophrenic or depressive, neurctic or psychotle.
tne of the symptoms of thls state of affairs ig the disagreement amwong
elinfcians 28 to the proper clasgification of particelar patients; anether
iz the graduaﬂ evolution of "in-betwean® categories of psychopathology, such
as schizoaffective disorder and borderline personalicy distorbance,

In the past, the diagnostic rules appeaved to assume, implicirtly or
explicitly, that the various categories of mental illoess were proper satsl
defined by necessary and sufficient features. Certainly many evriticlsms of

the diagnostic system were pased on rhis assumption. However, it seems

GEOBABLE THAE CHE CHCEEATIES Gf PEVCRGPALNSIORY Are WABNTAL CeHespYE, HoT

-

proper sets, consisting of covvelatad rather than defining featuresz. In

fact, recent analyses of diagnostic d&ui#ionﬁ indicate that practicing
¢liniciong use the dilagnostic categories as if they were fuzzy sots representad
by prototypes, and sotualiy perform a featuré;matching process such as Ghat
degeribed earlier when assigning labels to re#l cages {Cantor, Smich, French, &
Mezzich, 1980}. The most recent revision of the officlal manual used for
diagnosis of psychepatholegy lmpliclely recognizes this new view of diagnosis.
A wore rigovous applileation of the probabilistic view of categorization is
tikely. to improve our understanding of the diagnostlc system, and our ability
to employ it effectively Lo suggest effpctive inberventlons for Lreatment and

preventlon.
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Imagery

4 major developmemt In vesearch on perception, with direct relevance to
the nature of mental iliness, pertains to the topic of mental dmagery. The
relevanﬁe iz to hallucinations, which are common aymptoms of various
peychopathological syndromes, including schizopbrenia snd affective disorder
{Siegel & West, 1976). Hallucinations are wental images, bub with s
difference: normal images are percelved asz intermal mental representations
of ptimuli, and as the preducts of, memory-based constructive activicy; by
comtrast, hallﬁcinauieng are projected externally, their ovigins in memery
and delibeyate constructive activity are unacknowledged by the sublect, and
consequently they are confused with actual stimulus input. The process of
undersranding hallueinatiuns begins with an understanding of the nature of
mental imagery. During the early years of the cognitive revolution research

on- inagery remained larpely unrecognized, bub a virtual avalanche of research

peperts was veleased By HiDe's (1969) dosumentatien of GideEls Imdges, T

Paivie's (L969) studies of the nffacég of menral imagery on memeory, Shepard's
work on mental rotation {Cooper & Shepard, 1973; Shepard & Metzlar, 1971), znd
Segal's confirmation of the Perky phenomenon {Segal & Tusella, 1970). This
long-neglected research was collected and sumﬁurized in a number of buoks
{(Paivic, 1971; Richerdson, 1969; Segal, 1971; Sheelam, 1972}, and served as
the impetus for sustained iInquiry into the 1980s {(Xosslyn, 1980; Pinker, 1580;
Shepard, 1978). |

A great deel of evidence now supports the contention that mental images
are products of the same kinds of processes that are invelved in ar&inary
perception, For example, the time 1r takes ro reotate an imapgined object, ov
to shift attention from ome polnt of an lmagined scene Lo another, or Lo make

percaptual comparisons among objects, is propertional te the tlime 1 would
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take to perform thege same operabions on actual perceptual input. I ghort,
having an image before the mind's eve closely resembles seeing. The point
“remaing controversial (Anderson, 1978; Pylyshyn, 1981), and further vesearch
iz HEeéed to clarify the situation.

At the same time, the maunner in which images are transformed inte
hallucinations remalins to be determined., Before this can bhappen, hovever, it
will be nedessary to davelop experimental techniques for the study of
hallucinatiogs that are as rigovrous as those usad Lo study images.
Individuals with diagnoged psychopathology are unlikely to be useful in this
regarﬁ, both because their hallucinations are glready established by the time
they are diagnosed, and because of the possible confounding comtributiens of
organic brain syndroms and social influence. YHowever, there ave conditions
in which normal individuals experilence hallucinations, and these may serve as

laboratory models for the study of the pathological case! dreams, daydreams,

as it é?pears to e the only state in which hallucipations can be Induced in
normals under tight expevimental contrel. Recently, Hilgard (1977} has
proposed a neodizsociation theory of divided consciousness which suggests that
the cognitive procedures involved in generatiﬁg images can be divorced from
the cenkral executive control system., The theory provides a conceptual
framework uniting hallucinarions of all types, but the mechanisms underlying
hypnotic and other dissociatlions temain to be diﬁcevered by future research.

Judement and Inference in Pevrception

In addition te examining the structure of the memovy system which provides
the informabion used bto generate odpectatdons and Inferemces, a complete
understanding of normal and pathelogical perception must also explore the

© judgmental, inferential, and problems-solving processes which resulr in the

L.



Attention and Perception . 37

final perceptual construction. The study of ﬁrvblem*soiving is now well
advancad (e.g., Rewell & Simon, 1973), but it has not yet been applied
gystematically to the tople of perception. Move divectly relevant are
studi&é of judgment, and particularly normal biases and errvors in the
judpmental process. The earliest models of judgment were hased on
idealizations of formal, lopical reasonimg: the rules employed by loglcians
to draw conclusions from specified premises. Beginning inlabout 1971, a now
set of wmodels of iudgment and decision-making began Lo emerge {g.g., Binhorn &
Hogarth, 19?5;Iﬁahnaman & Twversky, 1973, 1973; Blavic, Fischoff, &
Lichtenstein, 19765 Wason & Johnson~Lairzd, 1972). Perhaps the most imporiant
finding of rhis research is that even normal people do not perform deductive
and inductive reasoning tasks strictly according to the rules of loglc and
normative Inference. Partly, this state of sffairs siaply reflects thedr

inadeguate knowledge of the rules of logical inference -— & problem that cam

e resoIvad by EEsEAIng. Wowsver, Pecple often Fail to apply Fules Uhad whey T

know perfectly well, Instead, they resa;t o judpmental heuristies --
shortouts which are likely to yield a2 cerrect anmswer, but whiceh also increasze
the probabllity of eyror. For example, subjects may be.led o accept 4
conclusion based on false premises if these pfﬂmises are worded positively
{all, some) and to reject a conclusion if the premiszes are worded negatively
{ne, not).

The use of judgmental bheuristics is especially prominent in inductive
reasoning, In which people form hypotheses based on avallable information.
For example, Jjudgments are ilkely to be bilaged by the relative saliénce of
features and objects in the environment, memory, o imaginaﬁi&n; by the exse
with which they can think of examples; or by. the degree to which ove obiect

regembles another, Poveaptions of covrelarion baetween two Fentures or avents

L]



Attention and Percaption 18

are strongly biasedlby tha salience of these évents, a8 well ag by dntuitive
Judgments of gimilaricy. People séem diginclined to seek out all the relevant
Information, weipht iv appropriately, corrsct for potential unrelishility and
lack of wvalidivy, ;nd the like when forming perceptual hy§nthesea. and when
they test these hypotheses against the data provided by the real world, they
appear to be blased in favoer of confirmaktion — seeking out, and paying
particular attentlon to, information that is consistent1rather than
Inconsistent with their hypothesis. In fact, these heuristics often -- sven
usitally —— lead %o corvect judgments and inferences; and they certainly =zave
time and cognitive effort.  While not entirely irrarional, however, they
certainly represent departures from the normative rules of statistical inference
asgociated with formal scientific procedures.

These stuodies of reasoning, problem~golving, judpment, and infeavence take
on particular impnrtance in lighL of the frequent observation LhaL mental
.patieuta are prnna ro judrmEntal erTOrS of varinus sorle. Nor eaampla, :
schizophrenics are often held to differ from normals in that they resson
i11logically; now, we lkoow that even_narmals are prone to logical lapses.

Gther theories acknowledge the existence of logical errors and judgmental
biases in normals: one prominment theory holds that schizophrenics show an
exaggeration of novmal blases, while another holds that depreassives lack
precisely those bilases which protect the self-concepts of normals; now we
know better precisely what these seorts of cognitive-perceptusl biases are.
Research on depression is currently maling axtvemely productive use of
'uontempvrary regearch on Judgment and reagoning; this body of resecarch and
theory has yet ro influence analyses of schizophremia, however.

Boclal Perception

A major and largely unanticipated development within the shudy of

ir
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perception and memory has dealt with the prccéssing of information about soclal
stimuli -~ oneself, other persons, the interactions between them, and the
situations in which these interactions take place. Asch®s {1948) work on the
uniquelperceptual qualities of pavticular combinations ﬁf features, iz a good
example of research om social perception influenced by Cestalt theory. Asch
found thet changing a single item om a list of rraits ostensibly characterizing
another pereon could dramatically alter the way that pefsﬂn wis described by
“an obzervery and that the first jtem of information presented about that
poraon ex&rt&d a dispreportiopate influence on the fimel impression. A more
recent link between social and nongocial information ﬁrocessing has to do

with the perception of faces, Beginning with the work of Reed (19723,
investigators have emploved facial stimuli in sexperiments on categorization, -
revealing the prototype-matching process described earlier. At the ssme tinme,

& nuwber of secial psycholopists (e.z., Flwan, Friesen, & Ellsworth, 197%;

Tizayd, 1971 have been eoncerned with the facial expression of emotion, From

eariy infancy onward, others' faces are among the most vowerful soecizl stlwnli,
and there is some ewvidence for cross-culrural consistency in the way that
certain faclal expressions are evaluated. Howewver, there is not by any neans
complete consensus ~- developmentally, withinla culture, or across culiutes «-
about the meandng of facial empressions, - Perhaps 2 more thoroughgoing
adoption of the prototype view of categorization would help clarify the
processes underlying the perceprtion and expression of emotions in facaes.

i the last decade, research on social cognition hasa bheen characterized
by a whelesdale adoptlon of the wethods and principlss of contemporary tegnitive
paychology. For example, Hastie and Carlston {1981) have organized all the
research on gsocial cognitdon within rhe framework of the classic multigtore

model of memory, modified to take account of recent developments in the “ievels
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of processing" tradition, ané the diatinctiuné hetween procedural and
declaratvive, and episodic and semantic, memory. CLantor {Cantor & Mischel,
1979; Cantor, Mischel, & Schwartz, 1982) has applied the probabilistic view
of aatégarizatian to the analysis of concepts concerning persons and sccolal
situations, and Hamilton (1978} has applied similar.concﬁpts ta the problem
of social steveotyping. Wisbett and Rosg (1981) have documented the role of
Judgmental heuristlcs and bisses in impressiunmformaticﬁ and causal
attribution. and Synder (1980) has showm that confirmatory blases pervade
hyputhesiSHteéting aboul other people, just as they pervade other problem—
“solving situations, .

This research 1s directly relevant to research on psychopatholegy because
whataver other difficulties these people may have, ‘it is problems in the
interpersonal sphere which have brought them to the attention of clinicians.

The same peychologlcal deflcits which affect their abiliby to perceive and

~attend to nonsoclsl stimull also, of course, affect the processing of social

Lnformation. These deflcits may be especially prominent when patients ave
asked to deal with rhe kind nf stimuli which they encounter in the ordimary
course of everyday living (and which, arguably, bring them to the attention
of elinicians in the fivst place}, rather tha# the starile, artificial

stimuli commonly employed in laboratery studies of perceptionm.

© Homeognitive égﬂgcté of Perception
The mogt salisnt advance in the psychology of perceptilon over the past
decade has heen itz asgimilation to the goneral information-processing
framework of contemporary cognltive psychology. fhis tendence is most cleacly
demonstrated In research on r#éﬁing and spacch, with its ewphasis on fsature-
detection and pattern recognition, the obvious importance of pre-existing

phonetic and semankic representations stored in memory, and the central rola
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played By inference #nd problem~solving in camﬁfahension. On toples within
classical perception, such as movement, depth, size, form, comstancy, and
1ilusion, these tendencies are most clearly represented Inm the work of
Hochbexg, Rock, and their collaborators. Thus, research on motion ard form
perception has revealed the cognitive activity involved in integrating
successive glances at a stimulus, or at different portions of 1t, and the
contribution that expectations and other mental rapreseuéations make Lo the
comstruction of rhe final percept’ {e.g., Hochbery, 1979; Peterson & Hochberg,
12833, Similariy, research on constancies and 1ilusions reveals the problem-
solving nature of perception, as the observer {typicelly uncﬂhsciﬁusly}

- geaerates and tests hypotheses concerndng the Kind of chiset that could
produce the currently impinging partern of proximal stimuli {e.g., Rock, 1973,
1977), Recently, the study of auditory perception has moved into a new

nonlinguiqLit dnmaxn, music, anﬁ explured thm applicahility vf vardious

gpatial models of parceptuai stiucture and categorizatiun {e g s Krumhansl &

Kessler, 1982; Shepard, 1982), These aud related lines of investigatiﬂn
compliment the research on reading and listening treared earlier in this
review, by showing how rhe informationﬁpraaeasing framework can be uzed to
shed new light on some of poychology's oldest problems. |

However, adherence to the information-processing medel is far from
complete. Substantial progress has hesn made in many traditional areas even
in the absence of a thoroughgoing copnitive point of §iew, #2 that one way oT
another some classic problems sesm Lo be on the verge of solution conce and
for ali:  the percoption of &&pth and motion, of constancy despite changing
stimulation, and of illusions and other perceptusl anomalies. It is
conceivable that theﬂm.phanomena, being essentially nonlinpulstic, are not
amenable to the concepte and methods of a cognitive psychology that ls so

-
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dominated by language -~ though, It must be sﬁid, the attempt at a
reconciliation would probably enhance both pavehologiesz, of perception and
of cognivion. In any avent, the frequent reports of perceprual difficulties --
loss of depth, disorientakiom, changes in percedved size and distance, eto. —
given by Individuals in the acute stage of schizephirenia and other psychoses
led to a great deal of classic work on schizophrenia pexformed in the 1960s.
These topics have largely disappeaved from the jﬁurnalﬁ, but in light of
recent advances it would zeem appropriate to xeopen this line of investilgation.
If this ia Lo accuyr, research on pathelegical perception will nesd to
take note of the active opposition to cegnitive concepts In some guarters of
the field of perception. For example, Glbson has long promoted a tﬁ&ory of
direct perception which holds that all the necessary information is supplied -
by the stimulos and extracted by the sensory apparatus, so that there is no

need to Involve memory, Inference, or hypothesis~testing mechanisms in Lhe

proqqsg, e cunsldere_didlasym;ratic,, the Gibggnlan Polatgf vi‘;.m hag

received a great deal of favorable atrention during the vast decade {Sibion,
1879; Turvey, 1877; Shaw & Bransfuré, 1977 Felsser, 1976; but see Cutting,
1982), In contrast to the information-processing approach; rhe Gibsonism
approach iz concerned with events that oocur ﬁvér time rarher rhan with
static objects. Iﬂnny shjections have been entered against Gibson's point of
view as a complate theory of perception: for example, 1t has difficulty in
accounting for constancies and Iilusions, where the final perceprion is very
discrepant fvom the structure of the stimulus izself. However, vhe approach
beens to do a very good lob of aceownting for certain impértant epariotomporal
agpects of perception, such as depth and motion. AL this point, It would zeenm
that no analysls of pathological perception could be called comprehensive that

did not cxmplove some of the phenomena treated by the theory of direcr
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perception -~ even If the ullbimate theoreticel treatment of the finéings
differved radically from that which would be favored by Gibsonians themselves.
Semmary

This survey has identified a number of highly active areas of research
within the domaln of perception and attention, many of which have a direct
bearing on the prohlems of psychopathology. {a) Pirst and foremost of these
is attention. The ¢clinical impression of attentional deficit in #chizophrenia
is too strong o be ignored, and it seams very likely that an increased
vnderstanding of normal attentional processes will lay the fnugdatinn for a
real breakthrnugh in this Fiald. Of specinl interest here s the extent of
preattentive processing of meaning, the distinction between controlled and
autometic processing (and the means by which one is trensformed into the
other), and the development of skills of divided attencion. The curremt

literature on the pathology of attention gives the impression of being

-*pr&dicatﬂd“on“largely“butmbﬂﬁﬁ”mﬁaélﬁ;”&ﬁﬂmﬁmﬁﬁﬁléﬁﬁlé“Eﬁﬁiﬁ{ﬂﬁﬂafm””'m"”””"m““"““”mw“”

theeretical background secems to he inﬂ order. (b} In much the same way, the
effort to develep a taxonomy of elementary mental processes such.as feature
detecti&n and pattern recognition, and the time relations between them, is 2
premiging divection for future research. Althﬁugh it now seems that the
¢lassic multistore wodel of the cognitive system should be abandened, this
research methodology also promises to help establish the precise locus of
psychulogigal deficit in schizophrenia and other major forms of peychopatholagy.
But the strategy cannot be successful withour an adequate "map" of the cogairive
ayetem, develeoped through research on mormal individuals., TIn the study of
attentien snd other elementary mental processes, spedial attention should he
given to studies emploving avoked potantials and simllar electrophysialogicsl .

techniques. However, the point must be strossed that psychophysiclogical
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mathods supplement, but do not supplant, the traditional tools of cognitive
pesychology, Wholesale adoption of elther method, to ﬁh& virtual exclusion
of the other, would be an error. (g} A third area of potentlally fruftful
research has to do with “"ecognitive™ aspects of perception, especially
categorization, }udgment, and inference, and the mewory system which forms
the cognitive basis for perception. Categorization and judprent are the final
products of the perceptual process, and represent the mﬁaning which the
individual assigns teo an shject or event., We need to know more ahoutb how
categories, méanings, and experisnces are organized in the memery 2ysten,
before we can begin to understand where the rhought processes of disturbed
individuals go awry, Moreover, the importance of hallucinations as a major
symptam of psychopathology suggests rthat a full~scale effort he devoted to
“Ehe study of the structure and funﬂtinﬂ of mental imagery.

Any survey of research on paycholopical deficit, pathologicallpﬂrcépticﬁ'

“and dttention, and the 1ike would reveal that experimental psychopatholopists

"

have been largely content to adopt the gtimulus materials as well as the
concepts, principles, and paradigms of normal cognitive psychology. However,
exclugive relisnce on the sterile stimuius materials that have served so well
in the study of npormal cognition may be a seriﬂus mistake. After all is said
and done, it is problems in the interpersonal spheve which have brought most
mental patients to the attention of clinicians. Psychological deficit in
payehopathology, {£ there is any at all, is monifested in a social context.
For that veason, it seems importanl to fester an understanding of sovcial
cognition in psychopathology: how patlents view thomselves and other peopls,
how others view them, the whele panoply of processes invelved in interpersonal
pareeption and soclal judgment. Investigators of "normal' cogairion are also

ahawiag incressed interest in soclal stlmuli, social memory, and soeisl
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judgments, so that the possibility ewists for a “grand synthesis” thet will
finally unite cogniltive, social, and clinical psyoholopy within the frawework
of a common vocabulary and a common set of explanatory principles,

While these areas would seem to call for some speclal emphasis in the
NIMH extramural and Intramural vesearch programs, the point cannor be made
too strongly that the cognitive system Is a unified one. An advance in
undevstanding in one area will necessarily enhance our understanding in
¢ther aress. Moweover, i1t must be saild that.ZG years ago few of the aresas
discussed here would have been identified az areas In which major progress
would be made —— indeed, some of the areas here were not even legitimate
topins for research 20 years age. In the final analyeis, where support is to
be offeved for basic as opposed to applled research, on normal as opposed to
patbological mental pfacaases, it would seem the best policy to idantify

compelent investigators and allow them to pursus whatever area of

-

federal largesse this policy led teo all the advances described here, and
moye, which had implications for the narture, treatment, and prevention of

both mator and miner forms of paychepathelogy.
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