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JT he Process Approach in Perception

Support irom Studies of Braıin Damage Patients

Avraham Schweiger, Tel Avıv New York

estern clence has been arguablyv successful constructing explanatıons for
INanY physıcochemical and organıc SYStems. Accordingly, DIOlogy and neurosCI-
CEIGE evidenced sıgnificant advances In the understandıng of Important basıc
PTOCCSSCS, especılally al the cellular and molecular level But regardıng the
planatıon for MICHE olobal PTOCCSSECS involved In COININON human eXperenNCcEe, such
dS CONSCIOUSNESS, abstract ınkıng, language and creatıvıty, clence In general,
and the neurosclences In partıcular, have dS vel provıde adequate explanation.

Is t possıble that the basıc approac of modern Clence questions of braın
Iunctioning IS In ıtself obstacle the answer? In other words, IS ıt possıble that
the v attempt fixate the object of INnquıiry (Say the relatıons af: braın functions

CONSCIOUS eXperience) ASs indıvıduated entity, opposed CONCceIVvINZg ıt
DTOCECSS, obscures the true nature of the phenomenon be explaıned?

Perhaps the strong influence of atomısm In Western sclence, for all Its SUC-
GPSSEr In technology, 1S obfuscatıng the true nature of DTOCECSSCS In perception and
actıon. In the study of braın and language, for example, alk of indıvidual pho-
® syllables, letters, words, SCHIENCES, and the lıke In other words, dea]
ıth indıvıdual unıts arranged hierarchically, yvel each unıt 1S treated dSs ell de-
ıne indıviduated entity. As CONSCYUCNCEC of thıs conceptualızation, 1C [C-
flects OUr CONcept of realıty well, populated dSs ıt 1S by distinct objects, investi-
gatıons of language 1S centered around dıstinect “CCeHlETS.. such dSs SynTaX, an-
t1CsS, phonology, eicC In each domaın., agaln, distincet unıts Arfe utiılızed urther In
constructing and tools One of the CONSCQUENCES of thıs approac1S that language has been regarded, E VGTI: SINCE the Chomskıan revolution, ds COM

stıtuting module Its OW.  n analogous other bodıly UTSaNsS, 1C| IS genet1-
cally determined, unıquely human and independent of other cognıtive DroCcEeSSES. .

But what f In the domaın of braın functionıing, wıth regard language and
CVETV other cognıtıve PTOCCSS, what take be “units?“ Are actually evolvıng
processes’”? hat role of our NErVOUS SYsStem IS nof analyze objects (asdern heurosclience woul have elıeve), but rather CONstruct seemimngly stabhle
objects Qut of ending flux In the envıronment and In OUT braın? Such
VIeW, of COUFTSC, woul turn OQUr VIEW of the braın and perception upsıde down:
perception WOU onger egn wıth dıistinct objects be analyze by OUr SCI1-
SCS but actually reflect the end roduct of OUr perceptual SYyStem. Liıkewise. an Y

Grodzinsky, osef. Ihe neurology of Syntax. anguage USCcC WI  QOU! 3r0ca’'s Arc, In
Behavıoral nd Braın Sciences 23 In DICSS
Words etters. sentences.
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observed actıon (Iinguistic otherwIse) would be regarde ds the artıculatıon and
individuation ofa [NOTEC global intention.

The suggested VIEW here IS NOTL NC and thınkers such dS Whıiıtehead
already desceribed objects In of DIOCCSS INany aD There WeTlIC other
investigators who have already applıed thıs approac In theır studies. One of the
MOST promiınent investigators who applıed the DIOCCSS approac the study Öf
perception Was Heınz Werner In the and S’ Werner conducted studies
howing that the perception of objects In adults traces momentarıly the develop-menta|l hıstory. That 1S, he showed that the perceptual aCT 1S OMNEC of TrIe evolution
from olıstic. pooriy dıfferentiated entity indıyıduated object. Thıs IS v
sımılar the term Concrescence DYy ı1tehea| In his book Process and Reality”,used descerıbe the DTOCCSS DYy 1C the universe of INanYy thıngs acquıre indi-
vidual unıty, the chıft from undetermined c object. Thus
ı1teneal went that COHGFESECNEGE IS nothing other than the real CON-
stitution of actual OCCasl1on, actua|l entity.

Oday, both Werner and Whıiıtehead Adilc hardly Ver mentioned referred
In the neurosciences neuropsychology. There dIC hıstorıical Casons for thıs al-
MOST total absence from today’s research lıterature. for SVOCH In theır OW tiıme they
WerTe fairly margınal 118 the maılnstream of sclence and psychology. Whıiıtehead W dsSs

phılosopher, IC MOST psychologists would fınd dıfficult read. Werner’s
ideas dıd not fıt e]] wıth the Zeıtgeist of hıis days, when behaviorism W dS the only
respectable theoretica]l framework wıthın 1C| CONSTruct psychological theo-
ries. Following the rse of homskian Iıngulstic, ıth Its emphasıs the modula-
rıty OT language” and Its profoun influence eOrYy and research In y-hology, the DTOCECSS approac of Werner and Whiıtehead Was agaln margınalızed,
recelving lıttle OT attention.

In the present apcr, wiıll attempt sShow that adopting DTOCCSS approac
perception and actıon. and wiıthın thıs framework interpreting clinıcal indings,

INAaYy result In much [NOTE coherent picture of the braın-behavior relatiıons. CSDC-clally In the domaın of language. The importance of utilizing clhinıcal evıdence
support rather phılosophical STtance depends, of COUTSC, one’s VIEW of the
wor|! For SOMEe, phılosophical coherence independent of empirical evidence suf-
fices. But for the sclentist. the ultiımate test of valıdıty of Anı y EOFrY IS the evidence
1C ıt Cal o1ve coherent explanation.

Before embarkıng the etaıls of the empirıcal evidence, It INAaYy hbe worth-
11e cons1ıder briefly contemporary conception of braın functioning wıth

language and cogniıtıve functions In general. Only general, and therefore
somewhat superficı1a] exposıtiıon of thıs conception 111 be presented here, and the
interested reader 1S invıted Iu an Y Contemporary textbook In NeUropSYCNO-102y for IMNOoTre details ©

Werner, Comparative Psychology of Mental Development, New ork |1948®
Whıitehead., Process and Realıtvy. C’orrected edıtıon New Oork 978
Ihe ']anguage acquısıtion devıce ”COA ST ND ( olb and Whıshaw, Introduction Human Neuropsychology, 3rd kdıtion, 1996
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In the modern conception of the brain, the mass!ve neuronal call

‘the braın’ IS made upD of discrete 16 speclalıze for varıety of dıfferent
functions. such dıfferent types of stimulatıon informatıon. Thus, for example,
WC have the visual OT audıtory pathways In the NETVOUS System, each ıth Its OW)

fıbers. specıfic relay stations and specıfic cortical 16 speclalıze for
the respectiıve Lypes of energlies (Ee: 1g OT sound) Sımilarly, speclalıze cortical

of the braın WelIC ıdentifıed 1C Al involve wıth processing of eXpressive
language maınly inferior ronta|l of IC Broca’s AalcCca IS the MOST ell
known and studıed). er braın AlCc postulated speclalıze for CD-
tive language (especılally the posteri10r aspect of the superi10r temporal
known dSs Wernicke’s area Furthermore. specıfic Components of language be-
Calllc rich SOUTCE of research regardıng theır respective speclalıze neurona|l
DITOCCSSOTS In the Ihus In the braın AdiIe saıd be speclalızed for 1CAa-

dıng, speakıng, STaMAaL, phonologıcal analysıs, speech production eic
Wıthın thıs firamework of functional/anatomiıcal localızatıon in the braın, ıt IS

assumed that the unıt of analysıs 1S dıscrete entity, SdYy, word, sound OT let-
ter. An inıtıal identification of the entity 1S thus requıired, whether t arrıves at the
braın V1ıa the audıtory, Vvisual OT tactıle modalıty. Ihe role of the braın 1S, then,
‘make sense, Aas it WETC, of the unıts, by combınıng them into meanıngful, arger
unıts, and attach relevant sıgnıfıcance them How s1gnıfiıcance 1S acquıre. Dy
the 1S complex question, and althoug VC rglevant here, ıt 1S outsıde the

of thıs
good example of the orny problems raısed Dy thıs atomuiıstıc VIEW Can be

SCECTNMN In the followıing fact research acoustIic analysıs of word perception has
demonstrated that there 1S nothıng dıscrete In the stream of sounds reaching the
human Car That S, In S  m of human speech, there IS obvıous demar-
catıon of phonemes, syllables, OT VEn boundarıes between ONE word and the nexfi
In Thıs that it 1S the ıstener who Imposes perceptual, and in
rea] imagınary, boundarıes the aCcOuSstIC stream According the alter-
natıve approac adopted In thıs aDCT, the dıscrete unıts Adlec not gıven t E} but Ailec

constructed DYy, the braın.
NO  S turn clinıcal indıngs, In parı erıved from the general SS

chological Iıterature, and In part from OW studıies of patıents wıth acquıre:
eadıng disorders. everal ell known clinıcal phenomena present dıfficulties
the tradıtional atomıiıstıc VIEW, and these 111 be used ASs examples support the
PFrOCESS approach. The phenomena be consıdered here, al] taken from the do-
maın of studıes wıth braın damaged patıents, have In COTINTMNON strange feature:
the braın damaged patıent responds objects In the envıronment wıthout eıng
CONSCIOUS of them, OT denyıng theır altogether.

The fırst example Adlc patıents wıth the syndrome known ‘unılateral
glect the patıent ignore ONC half of the world, MOST commonly the left
S1  e ese patıents do not sımply faıl perceive theır neglected sıde. On the
CONntrary: they SCECINMN espond it Dy actıvely lgnorıng E thus al] the ıle {aA=-
Kıng it nto consıderation. Thus, they 1gnore the (usually) left sıde of wherever they
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happen look always irom the Center of theır fixatıon Ifas bisect
iıne at mıd theır bısection woul be shıfted AaWAVYV from the neglected
Ssıde But 11CW shorter ıne bısect the patıent 111 chıft the miıdpomt

AWAVY from the neglected Ssıde No what ıne the patıent as bI-
sect hIs performance 111 sShow actıve chıft AWaY firom the neglected sıde Thıs
behavıor indıcates that the patıent MUuUST respond’ SOMMEC the full length
of the Iıne Can such patıent be saıd SCC the left sıde of the Iıne 1C| s/’he
ignores?

sımılar Case of SCCINS wıthout PEIFCEIVIN£ W as deseribed wıth the
acquıred eadıng 1sorder known deep yslex1a These SCCIMN have
ost theır abılıty erform phonological analysıs eadıng Thıs Can be demon-
strated Dy askıng the deep yslexic patıent choose [WO words that rhyme ıth
each other, ouft of arTay of four words, OT read alou pronounceable NON-
words®. The deep yslexıc patıent Cannot perform such tasks More interesting
the Tact that deep dyslex1cs 11l make Man Yy semantıc CITOTS ıle eadıng al0Ou:
That IS 1le attempting read the word CAF alQu: the deep yslexıic MaAaY Sa y
"DOG ı1le tryıng read the word °"AMBULANCEH the word ERGEN-

produce These [WO Ööf words Cannot be saıld resemble each other
visually Nor do they share Man Yy letters sounds Obvıously, the deep yslexic
rasped somethıing about the word s/he Was attempting read That something 15
the underlyıng IMCaNINS of the word hence the reference such dSs
antıc CITOTS Deep dyslexics also do better when eadıng words 1Cc denote

objects and they Afre almost totally unable fOo read alou preposıtions
how irequent these AdIc the language

Perhaps INOTE etfaıle: deseription of patıent had the Oopportunıty study
SUOTITIC detaı]l 111 help ıllumiınate the present discussion The patıent

Wds educated WwW1Idow wıth Uunı1verSIiLy educatıon who enjoyed eadıng
dea|l untı] che sustaıned cerebrovascular accıdent 10 resulted infarct
the left hemisphere On testing che exhıbıted word iindıng dıfficulties but coul
CADICSS herself quıite ell Her comprehension W as g00d and che continued 1ve
independently However she complaıned bıtteriy that eadıng has become ve
dıfficult Indeed testing It became clear the patıent coul! NOoTt read ven the
MoOst COMMMON words Englısh such dS 0)8 ‘NO’ rellably When as
ıdentify sıngle letters she coul not do Her abılıty match spoken words OT
letters {O theır Trıtten VeTrSION W ds$s severely impaıred Despıte thıs devastatıng d1is-
abılıty che coul eadıly identify sStrıngs of letters dSs Constitulng real Englısh
word That IS when as f SaY, HORSE) and BLATE) WeTIC legıtımate Englısh
words che woul espond wıthout hesıtation ıth yYCS the former and
the latter a]] the ı11e denyıng an Y knowledge of what the real words Thıs

Gr Schweiıger In B /Fhı1ıeld al Rıght hemisphere domıminance for lexıcal
aCCcess aphasıc ıth deep dyslexıa Braıin and Language 377 (1989) 73-89

letfer Strıng such 1C| MoOSTL chıladren readıly by the thırd
orade
A}



Ihe Process pproac in Perception J

indıcates that her abılıty perform exıcal] decısıon Wäas intact. ere ]n e ask the [CAa-
der reflect whether nNnOoTt the patıent Can be saıd be 'readıng.' Moreover,
thıs patıent coul eadıly erform task in IC che W ds given CategoOory (Say,
“ fruınts’ OT kınds of dogs’) and as cırcle the 12 words In of 24 words
that belong in that Category. galn, the patıent berformed quickly and accurately.
Actually, the patıent expressed surprise al eing able do these tasks, SINCE her
personal experlience W dS$ ONE of inabılı read al all More about thıs later.

I1wo INOTE tasks should be mentioned here, they shed INOTC 1g the
interpretation of the clinıcal evıdence. hen shown targel word (Say, CENT)
and as fınd in ıst of other words the ONC that has the Sairnle meanıng, OUTr

patiıent responded ıth dısmay al eing as perform somethıng she clearly
Cannot do, namely, read. ıth SOTINEC cajolıng, the patıent Was persuaded
whereupon she performed ell above chance around 70 percent). In fact, In the
Case of the task above, the patıent Was as match the word EN wıth the
word that the Sarne ıng O! the followıing: NANNY,' DOLLAR,’
PENNY MONEY ,' °PENCIL. After scannıng the words, the patıent omnted
the three words elated the word (money, dollar, penny) and stated that
these three Alc somehow elated the targel, but che Cannot decıde IC ONC has
the Samnme meanıng. In another semantıc task. OUT patıent Was presented ıth letter
strings the ‘target’), flashed apıdly SCIEGCH She Wdas Aas de-
cıde whether each strıng Was real word OT NOT 1S task 1S known d ‘“lexıcal
dec1ision’ as Prior each letter string, word Wäas fashed the SCICEN, IC
the patıent Was as ignore the priıme’) On ONeEe half trıals, the ‘primes’
WeTITC semantically elated the letter strıngs 1C| WeEIC eal words‘® We know
from arge body of research, that in hıs sıtuation, when the prıme 1S semantıcally
elated the targel, both norma|l and braın damaged patıents decıde faster whether

strıng of letters 1S real word. In fact, In v instructive study, Anthony Mar-
ce] In England” demonstrated that thıs IS the dSC for normal subjects, CVOIN ıf the
primes diIec presented fast that the subjects cannot what they Sa  Z S1Im1-
arly, OUTr patıent showed the expected effect of faster and IMOTEC decisıons
when targets WEIC precede by related primes, all the ıle protesting that che
COU NOT .  read.’

IS erhaps clear DY NO why atomıistıc approach, IC postulates that
the input the braın 1S discrete object be analyze and interpreted, 1S otally
inadequate explaın the Cimıca evidence presented above. The patıents Aiec

shown noTt apprecılate objects 0)8 perceived them ASs discrete ıtems. In the Ne-
glect patıents, objects In the neglected sıde Aalc treated ; they don’t exIist, yel
the patiıents behave d f they exert “nvısıble) influence theır behavılor. In the
Case of deep yslex1ic patıents, the supposediy inıtıal eve of perception (of letters
and phonology) does 3{01l help the patıents in eadıng the words AaIl0u They exhI1-

|
Ihe prıme word precede the word CHAIR
( Marcel, ÜEn (CCOnsSCIOus nd UNCONSCIOUS perception. Experiments visual maskıng
and word recognıtıon, In Cognıitive Psychology 15 (1983) OS
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Dit, instead, AGEOsSs the meanıng of the words onliy, that V often they Pro-
duce semantıcally elated word instead of the ONC they read, althoug! it INay be
v dıfferent In erms of Its letters and sounds from the orıgına rinted word.
When it OUTr patıent described above, | have shown that thıs could
nOoTt ıdentify single letters, COU nOot PTONOUNCEC an y wriıtten words correctly and
strongly denied eing able read anythıng. Yet.: when presented wıth tasks and
examıned In the rıg WAaYy, cshe coul be shown apprecılate the meanıng of words
ıle at the Samlıc time denyıng che has .  read’ them

Now ÜE CVBISC the atomistıc PTOCCSS, and adop the VIEeW that percelving
IS the construction of dıscrete objects Out of ılfuse background meanıng (of
COUTSC, in the cContexft of interactıon between SCHSOTY changes and past experI1-
ence), the clinıcal mater1a|l presented above takes 11C  S meanıng. Ihus, need

insıst that In the DTOCCSS of normal eadıng, it IS the meanıng absorb fırst and
foremost, only later arrıve al the phonology. In fact, research has shown that
readers have V 1111CU time repeating sentences they have Just read:;: they dIiIc

200d, however, at descrıbing the meanıng of what they read. The patıents deser1-
bed above do what CVETIYV reader does, eXcept that dSs CONSCYUCNCE of the braın
damage, theır abılıty Construct the ınal, surface feature of words 15 impaıred.
Therefore, they Can onger have words that dIc specıfically ndıvıduated Our
patıent demonstrated that che IS able identify the categorIies IC words be-
long, and decıde that the word EN SOCS wıth the words "DOLLAR,’
PENNY.: and MONEY ,' but she coul NOL make the dıstinetion between partı-
cular ıtems In the Same Category, SInNCEe that requires further indıvıduation of the
ıtems. Sımilarly, the deep dyslexı1cs, who CannoTt complete the perceptual DTOCCSS

the pomt of phonologıcal specıfication of words, fiınd the words and
‘D G’ equıvalent. The reader Can NO apprecılate that patıents ıth the ‘neglect‘
syndrome 11l deny seeIng anythıng In the neglected sıde, vel ıll espond beha-
viorally the underlyıng meanıng of objects that sıde.

Al the evidence deseribed above 1S consIistent wıth the VIEeW that perception
does NOL egın wıth SCHSOTY analysıs of dıscrete objects, but rather discrete objects
dIc the end result of the perceptual DTOCCSS. Furthermore. the perceptual ACTt IS
Ver statıc; ıf IS ongomg PFOCCSS of ‘becoming,’ of continumg artıculatıon of ob-
Jects and events perceived Dy OUT braın dASs existing out there in the envıronment.
In erms of language In the braın, the understandıng production of verbal mate-
rıal IS dıfferent peakıng, eadıng and understandıng language involves
gomg PTFOCCSS of artıculating intentions and meanıng nto sentences, words and
unds. Damage the braın does NOT roduce NCW and dıfferent PTOCECSSCS in PCI-
ception and actıon. Instead, 'symptoms’ SCECT] In patıents Are incomplete, deral-
led, normal DFOCCSSCS, from 1C Can deduce the normal functioning of the
braın-behavior SyStem.

An intriguing speculatıon regardıng CONSCIOUSNESS IS suggested DYy the clinı-
cal indıngs deseribed above, and by INanYy other chinıcal 1C| have
been deseribed (OQVer the past 150 Recall that OUr patıent demonstrated che
coul apprecıate the meanıng of words1 che denıied ‘readıng.’ Recall also the
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insistence of “neglect’ patıents that nothıng irom the Center of theır focus the
neglected sıde ex1Ists. ese and otherSAl referred In the lıterature ASs
“UNCONSCIOUS processing.’ What do these clinıcal suggest about the
ture of COoNsclousness? Perhaps the subjective experience DE CONSCIOUSNESS 1S clo-
sely elated the constructive PDTOCCSS of perception, and ıts later 1a of IndıvIıi-
duatıon of objects unto the envıronment. In other words, Alec CONSCIOUS of ob-
Jects, including mater1a] objects, words, letters, and CVCN OUur Q W selves, only at
the pomt where these entities have become artıculated and specified‘“. Prior thıs
» OUr experience of the WOT.| and ourselves IS “ intuıtive,’ ‘“inexpressible,’ pCTI-
haps closer the famılıar ‘emotional’ reSPONSCS 1C CcCannot always be artıcula-
ted clearly.

I0 summarıze, tremendous amount of research nto braın-behavior relatiıons
date has nOoTt produce: adequate models of hıgher cognıtıve functioning, such

those elated language and CONSCIOUSNESS. Neuroscıientists keep lookıng for the
Ocatıon of STaMMar, words and sounds In the braıin. Perhaps the [CASON for thıs
shortcoming has do wıth preconception of the basıc perceptual PTOCCSS dS

proceeding from discrete unıts, objects, meanıng. In thıs indings irom
neuropsychology Were used Support alternatıve approach., artıculated INanYy

dDO DYy such thınkers and researchers dS Whitehead‘® and Werner‘ 4, IM
others. According thıs approach, discrete objects and actıons aAic the products of
braın functioning, NOoTt its [AW materı1al. inıca observations support thıs VIEW and
In turn become part of coherent Iframework for the study braıin.
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Word meanıng has become artıculated into Its phonologıcal itrom
Whıtehead, Process and Realıty

GF Werner, Comparatıve Psychology.


