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INTRODUCTION

Tolman and Brunswlk set forth a conceptusliszation of
the perceptual process which Brunswik has charescterized ss
rprobabilistic functionaliszm’. In their tremtise they pro-
poseé that the cause-and-effect sequences, or "ceusal sirsands
of the perceptual world", fall into two disiinect categories:
those that are relatively fixed and consistent and those that
are uncertain and contingent upon circumstances, They point
out that beceuse of the embigulty of sany of 1ts environ-
mental signposts, the organism muat interpret the csuse-and~
effect seyuances in terms of probablility based on experience.

This thinking has prefound implications for under-
standing the perceptusl processes in terms of thelr functionel
aspects rather then &3 mere passive registrations., In this
study it is proposed that the application of Brunswii's
principles to the reslin of psycnopatiology might have value
for both stremgtiening the assgumptions underlying thls view
of perception and for galning insight into new =spscts of
the maladaptive processes.

The first chapter will be devoted to elaborating
Brunswik's position, trascing the relevant experimentation
to its present siste in perception snd learning theery,
surveying the work on perception in the ares of psychopathclogy,
especially in schizophrenies and finslly, developing & rationsle

for the present investigation,
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The experimental design ls detalled in the second
chapter, The diacussion includes the formulation of the
mill nypotheses to ve tested, a dagcription of the sampling
and testing procedure and an cutline of the stotisticsl
techniques.

The experiuental findings sre presented and discussed
in the finsl chapter. Fellowing upon this the limitations
of the study ere indicated along with sugizestions for further
research. The report concludea with a summery of the find-
ings and the conclusions resched,

The eppendix contains & glossary of terms ineluding
operational definitions designed for purposes of this
study,



CHirZeat 1
REYiEw OF THE LITBRATURE

This chapter :ttempts to truce the evolution of the
resesrch hypothesis ol the present investigation., Fcr pure-
poses of clarity, tLls evolution may be sesn in two sections,
First, the theoretic:l {remework lor this study will be
presented, trucing the relevant experimentution to its nre-
sent state in perception and learning theory. This leads to
the second section wherein the work on perception in the ures
of psychopatholegy, especlially in scinlzophrenia, 1s surve,ed.
In this section an attempt i3 aade rigorously to define
*perception” eitending the term to the maladaptive organism,
and developing a retionale for the .resent study. The
chapter concludes with & sunmary and statement ol the Loslc
problen.

fccording to Jolmzn and Bruntwik,l gn orgwnisa oper-
stes ia an environment thrat is .

{ene, cerussl texture in which different events ure
regularly depsndent upon each other., And becsuse of
the presence of such causel <couplings, sctually
existing in their enviromments, oraanisms come to

accept one ovegt &3 & 10c¢al representative ior
enother event,

1l Bdwird C, Tolman and Egen EBruaswik, "The Org.niss
and the Cuussl JTexture of the LEnvironment®, Fuyciological
Bevisw, Vol. 42, 1935, p. W3-k7,

2 Ibid., p. ~3.
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Any pressnt perceptual experience consists of e
total complex of cues, In the process of experiencing tre
perceiver learns to evaluate some of these cues as reliable,
comes to consider others as ambiguous and partily confusing,
and decides to dlamiss still others as totally mislesding,

Rarely, howvever, is univoesl relstionsalp experi-
enced.

Types of loecal representetives are, that is, not

Vith the trpes of entitles Sepresented Any one

type of local representative is found to be

Vith move tgan one Nind of entity repiesented end

vice vorss.
Thus,if an orgenism iz to perceive an object meaningfully,
it 45 forced to venture hypotheses, which will have a certain
probabllity of being correct, 1he magnitude of the subjective
probvabilities involved, is related to the unigque situations
in which they occur, and to the purposes and values of the
experieneing individual.

Guite often the perceiver thus faces a whole number
of more or less incompatible, sometimes even contradictoery
hypotheses, esch of these ussentially a probability estizate
of the significance of & given cus. A resolution must be
effected; it is acoomplished by mesns of an unconscious
weighting process. Cues which on the basis of past experience

ere assumed to have the lowest validity are given the least

3 1hid., p. Wb,
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veight and, conversely, the greatest weight is given to cues
presumed te have the highest velidity.

Due to the "semi-erratic" nature of the environment
apd the varying trustworthiness o the cues, the organism has
no altarnative tut to venture, forsulate, and evaluste these
hypotiieses, and subsequently select cne of them. In the
wvords of Brunswik "[...] while God does not gamble, &nimals
and humens do, and they cannot belp but to gamble in an
ecology that is in essence only partly sccessible to thelr
foron&ght".u

"he statistical sdequacy or true representativensss
of the organisa‘s entire previous sample of exporience will
deterzine tha veridicality of the selected hypothesis. New
expericnces arc added over time to become part of future
hypothesis-fermulation, and thus perception.

As just shown, :olman and Brunswik's interpretation
of the perceptual process is largely dynamic in its approach,
and primarily concerned with the menner by which the organism
stabilizes sn environwent in spite of an infinite variety
and shift inm stimulus conditions.

Perceptions change, and learning takes place, by one
of two distimet processes. One of these takes place within
the already existing framework of assumptions or hypothescs

b ggon Brunswik, “In Defense of Probapilistic Fune-

tionalisms & ¥ 2;xgnglggig;1_§gx;gg vol. 62, Ho. 3,
ray 1955, pe %1 ’ !
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and results in an sssignment of different velighis to the
existing hypotheses., In another process, nev hypotheses &re
seyuired either by 'trial amd error” learning and the sccumu-
istion of adequete experience, or by tnhe application of
reasoning based on general sxperiencs,

The authiors finslly aseert that '"in the case of
unmedifisble instinet the nev features are never noted and the
nev hypotheses never scquired; the organiss continues to be-
nave in the old fashion and goes under: .7 Mo suggestion is
offered in their paper, however, as to whether malaedepted
bumans conform to this diemal extreme, or othervwlse, to what
extent their learning process psrallels the one advenced in
their treatise. This guestion will be thoroughly explored
in the course of the experimental study presented in this
dissertation.

It has been shown asbove that the theory of Tolzan
and Brunswik primerily evolves about the abllity ef the
organisa to wake & ressonably accurate probvabllity estimate
between certain cues and events or objects.

It might be asked 1f this theory is sufficient to

explain perception. Hilgard,6 for example, argues tlat 2 mere

5 Tolmen and Brunswik, O, Cit., p. 73.

6 Ermest R d, 'The Role of Learning in Fercep
slon”, chberta: ﬁ:r’ ol

anﬂ Glcnn V. Ransey, (eds.)
sonality, Wew York, The Ronsld



AREVIEW OF THE LITERATUR. 5

trequency tasory of perception is & yreat oversiaplifieation
of percepsual events. He states that "in perception &s in
learning, snterpretations sre modified by the patternz of
experionced frequencies amd not solely Ly the totals of such
trauunnnie:.“7 Notwithstanding this criticiasm, it neverthe-
less sppears to be s useful theory whieh can be experimentally
demonstrated to aceount for perceptual learning.

The following section is an examination of some
experimentation relsvant to this theory in the sres of per-
ception and learning, witn special emphasis on the discrimina-
tion of probabilities.

l. The Discrimination of Probabilities,

Brunlwika followed up his aforsmentioned paper with
& study of probability learning in rats. Different groups of
anizals were rewarded with different i{reguencles in & simple
T-maze. Training consisted ef twenty-four runs, four on the
1st day, four on the Znd, eight on the 3rd, and eight on the
4th day. e found that ratios of rewsrd could be estimated
by the rat and that it would zo to that side of the maze where
1t had the highest probability of being rewwrded.

7 lkigd.s p. 113,
é »iOn Brun'vik "Probabili as & Deterainer of Rat
Babavier® , JOuIE L ey ehotos , Vol. 25,

1939+ b
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ystes? criticlzed Brunswik's experiment by o:jecting
that his series of triale was so sbiureviated that one eould
not ba confident nis snimals hed reached usymptotes. in &
study vhich essentially replicated Brunswik's, save for the
fuct that thelr animals were run one trial per day for £6
days, BZstes predicted that "under a 75 randem reinforcement
schaedule, the probability ol the freguently reinforced
response would tend exponentially to .75 as an asymptete."lc
The study ylelded mean asympiotic reaponse probabilities in
¢lose agreoment with the theoreticsl prediction.

In other studies, human subjeets huve been asked to
predict whether one or the other of a palr of lights would
appoar,ll whather one or the other of a list of two words
would next oacur,12 or whether or not a vertical or horisontal
1ine would be prtacnxud.ls Close agreement nas been found
between event probabllities snd the freguency of cholces.

9 WK, Bates, "UI Models and Hen“, jimgericen Paycholo-
m’ Vol. 12’ 1957, P MQ"’&I?.

1C Ipid., p. 611.

11 Lleyd G, dnmphroya, *pAcquisition and Extinction of
v.rbal Expoetntlanu -n ") aituatiun Analogous to Conditioning',
: ] ) YA Qlagy, Vol. 2%, 1939, . 39*“"301'

12 #urray 5, Jarvic, *Probability Learninz and a
Hegative Recency ﬁrreut in tha &ariul Anticipaticn of Alterna-
tive dymbols", Journal of Zxw-ar , shology, Vol. b1,
No. b, April 1951, p, '

13 Herold wW. Heke and Ray Hyman, "Parception of the
8&ntilt1eu1 Structura of & Rundou Beries of Linary 3ymbola®,
Lo bodidh Lal Pay Loy No. 1, Jamuary
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Thers s another class of experiments which demon-
strates the scquisition of perceptual bisses based on probab-
11istic cues, Brunsvik and Hermal' arzued that if the
acguisition of perceptusl cues is to be representative of
matural conditions in dmxily life, experimenta on perceptual
learning will have to duplicate the low dependability of the
ecologionl relationships invelved. In thelr investigation
sibjects were presented with pairs of weights which were
1irted simultanecusly. For half the subjects the preponder-
ance of & relatively heavy or light weight was on the right
side, and for half on the left, Throughout the series ths sube
Jeuts vere asksd, on sach trial, which of the two simultane-
ously lifted weights appesred hesvier st the moment of lifting.

Three maln types of presentations were interspersed
in a ceatrelled random fashlon during the trsining sequence
of seventy-twe uninterrupted trisla, Lasch bleck of nine pre-
sentations consisted of four balanced (0), four positive ()
aend one negative (-) pairings, A csse in which the presenta~
tions on the two sides were sither both "heavy" or both
"light” repressated e balanced palring. Presenting the heavier
weight to the so~called poaitive side, with a lighter wuight
on the oppesite side, comstituted s positive pairing., “Le

b Brunswik and Hans Herma, “Probability Learning
of Perceptus m» m tho Establiskment of o Weight lilusion”
SN e R - i b AAT PR ] ] Vol; ,"‘1' l&. "’ Aﬁril l95i
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positiens of light and heavy weights were reversed in tne
case of the negative pairings.

In most of the positive pairings, an cobjective or
"scologienl” correlation was established between position and
heaviness. The Maller and Schumann waight sxpectancy illusion
wvas used as a test of perceptual learning of the inconsistent
positien cue., In this illusion, lifting of & relatively
heavy veight elicits an underestimation of weight in sudbsequent
trials and vice versa for light weights. .ince the preponder-
ance of heaviness occcurred on & particular side, by virture of
the exparimental design, the incidence of these illusions was
utilized by Brunswik and Herma as a tast of the perceptual
acquisition of the inconsistent position-cue,

The probability learning curve of these cxpectancy
illusions started st chance and reached a relatively righ
level o the eleventh training trial which was only the fifth
pairing of the balanced condition. The curves ol the objec-
tive correlations bdetween position and heaviness vere folloved
closely by the incidence of the illusions indicating the sud-
Jeots' flexibility and sensitivity to the objective state of
affairs.

Lodll" found that the two variables, namely, relative
frequency and weight differential, were inextricably tied

1% dax N Levin, "Inconsistent Cues in the Establish-

nent teal Illusiens* Aag%%lg._mé_g{_?_sxc_hﬂesx
val, z;. Bas & Octaber 19523’90 p; S . - '
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together ia Bruaswik and Bersa's expericent., Correcting tivs
and other methedologicsl shorteomings, he reinvestigated the
phanonensn and concluded that:
Ths results of the sxperiment confirmed the findings
of Brunawix and Herms, Hore significsntly, however,
they indicsted that their results sre genersliszucble
beyond & particular sequence of presentation. Further-
more, their results can novw be said to obtaln not only
for eacological relationships which {luctuste widely in
their probable and partial wvalidity but for ralttiani
ships which sre more uniformly inconsistent ae well.l®
Hoke and ﬂynanl7 save guestionsd tue abllity of the
subjects in these experiments to percelve tLhe probability
rales by which a series of events was generated. In s
probability learning experiment, examining reaponses as a
function of the preceding responses, they found thsat subjects
respendsd to segquences of oventsa. "Subjects deo not first
perceive the rules by which the series wers constructed amd
then respond accerdingly; instead they respond as though the
series vere cemposed of small tubsoquanmsa."lw
This formulation hes been tested by Ooodnow and
Pu:tnun}9 v devised & prebabiliity task dlasguised as =

problem solving situation. Since their experimental design

16 1x4d., ». 53C.

17 Hake and Ryman, Op, Cit., p. Oh-7l,

18 lkid.s p. 72.

19 Jacqueline Jarrett Qoodncow and Leo Postman, *Probe

tht@ltv Learming in & Prodlem-Selving ::itustien”, ‘
LBEgEAmental Farchelozy, vol. 49, No. 1, Jemuary i95%,
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is to be wodified and inaorporsted into tue present study,
it will be presented later in greater detail., The experimental
task consisted of azatehing reometric designe, (n each triasl
tie subjects had to choose bolwesen two types of veriations as
natebing & key deaign. There were six sxperimental groups
which diifered in the probabilities of the two types of
varistion being cerrect. 7That is to say, the subjects'
chelces were differemtially reinforced according to & pru-
determined schedule, Thelr remults may Le summarized et
this polmt Wy suying tiat they were adle to cemclude tast
their subjects demonsirated perceptusl discriminstien of tie
probabllity sules eomtrary to Heke and idyman's Interpreiation
of prodatiliey task solutions. A% o time did thw subjects!
verbal responses give kny indication that tiey perceived the
problem as one of probablility discrisinatieon.

These findings ares in agreament with previous studies
on probablility learning and “constitute pesitive svidence
feor 'learning without lm'."m e sasic perceptual
processes have gensrally teen ahown to comsist of the utilisa~
tien of enviromnmental cues by humans in ways in which shey
are not consciously aware, Thus, the {act that probability
diserimination can take place unocensciocusly gives further
suppert to its beling considered n memier of the family oi
vasic perceptual processes. ihese {indings sre in agreeament

—

¢ Jiddes p. 2.
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with Erunswik's view thet in ordsr to actieve envirommentsl
stebility organisms must be semsltive to envirommentsl
possibilities.
Hilsardzl ras characterized one of the Joals of per-
ception as that of achieving envirommental stability:
1f we accept the fact of perceptual lesrning, and we
be.ieve in scue sort of goal corientation in lesraning,
can we discover any goals in eeption that mizht
control perceptusl learning? [One of tis perceptual
goals 13! [...]the achlevement of environmental
stability.
The orzanisnk seoeks & perceptually steble
snviromuent in a fascion somevimt parallel to that
in which it seeks sn laternslly stable environment
-..4 The organism tolerates perceptual diiferences

ere, but it does not accept an enviromeent that
istorts teo rapidly. If o man's percelved ‘ggircn-

ment distorts too rapidly e gets upset [...!
This, of course, is entirely consonant with, if aot iventicel
to, Brunswik's views on the subject,

2. Perception and Learnin; in schizcophrenia.

In this section an attempt will be mmde to elucidate
the writer's conception of the perceptual adlustive mechaniss,
ihia will be followed by o survey of thse relevant litersture
and an analysis ef the contripvutions that perception and
learning have made to the understanding of the scnigophrenic
procesas. Then, a ratiomale for the present study will be
presentad,

——

2l Ernast R, Hilgard, 1
Editien, New York, Aypla%cnpéeu

22 1udd., p. Y66,

62

P28 L &7 %
Lry=-Lr0

L8, 1096, da-363 p.
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It is gonerally conceded that for an organiasm to
refipond differentially to two or more stimull it must be able
to digerinimate or perceive thst the stimuli are unequal.,
Furthersore, organisms demonstrste the preopariy of genersliza-
tion, responding to stimull of the seme class in a similar
marmer, slthough they sr¢ unequal in terms of exact physi.al
propertiesa, In order for the organism ¢ maintain close
unity with the enviromment, i.¢., & high correspondence be-
tween envirommentsl and response probabilities, 1t must re
spondl vith some degrae of sppropristeness to the environmentsl
demands or stimuli. Appropriateness weuld have to be defined
in terms of s specific event, but in general may dencts those
responses vhich tend to presuvrve the integrity of the
organisa,

The environment consists of objects and events wihles,
according to Brunswik and Tolman, are sometimes constant and
sometimss changing, Initially, during the varliest phuse in
1ts development, the organimm is plaastic snd its response
nechanisus are constently undergoing change and modification,
The respense potential of the organiasm is, howevar, limited,
and as maturation preoceeds idiosyncretic modes of response
becene atabilized. Thus, the maturing organisa bscones move
and more dependent upon its sdility to utilize enviromaental
cues in order t© minimize the need for response modification.
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Erunswik has shown LOw such cueées may be utilised to
schiove environmental stabllity and unity Letween event and
response, It is in this sense that perception and the term
sdjustive mechianism may be related,

Stated another way, perception 1is the mechanism by
vhioh useful laformation about envirommental events 1is
introduesd into the organismic system and organiszed by 1t. 1t
s useful in terms of conserving a limited response system
and in terms of an adequate rasponse to tha envirooment., This
sechanliim transforme, combines ani otherwise processes incom-
ing sensory data, i.,e., those wviich wediate betwean the
physical world and the orgeniesm. if percepiion or ianforaation
gatearing 1s snadjustive mechanism, as it Las been defined
above, how can oae Assass the relevancs snd importance of amy
oene of the various processes that comprise perception to the
oversll sdjustment of the organisa’ )

Unfortunatsly, moast of the expsrimentation to date
relating perception %0 the orgenism with faulty coping
mechbanians, as manifested in persomality diserganisstion, has
been in s single direction: that of trying to gain insight
into pathologioal conditions by using perceptusl methodologles.
That sueh » unilateral spprosch oxista is pe:sibly the product
of several facters. _Most, if not sll, of tue invgatiuwrs
in this ares have beea clinically oriemted sné thersfore
prizarily comcérned with pathological mechanisms rather than
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with the validity of the theoretical explanations they nave
utilized to unoover these mechanlisus. Consequently, they rave
been quick to apply fermmlations of genersl paychology to
their patholegical subjects wien the former say not stend up
to the scrutiny of cereful experimentation or may be faulty
on & logienl basis. This has been criticized by Witkin
M.,as for sxeample, in discusaing person-centered approd..es
to parception such ss UWese of Promlanrunswlkzu and others,
These studies have utilised well-worked-out conceptions of
personality as &8 sterting point relating toaese to the way in
which needs, feelings snd coping procedures are expressed in
perception, Witkin gt gl. argue with devastating loglc trat:

Before & perceptusl situation is epplied 2o tic
study of personal deterzinants of percepticn, it must
be care investigated, in order to ut;biuh the
roles of © of variables that influence
performance in it, Unless the effects of these veri-
ables, and in tioular their contributions to
Miviéw differences in zorfomneo, are kmown and
controlled, it i3 not possible to presume that d&iffer-
snces among subjects reflect differences in the opera-~
tion of parscoal factors [e..)

It may be noted here too that often even well-
known and long-used perceptual teciniques cannot
simply be taken over &s they are for use in the study
of personal factors in perception.

o ]

R.A, Witkin, H,B, Lewis, 4. Herizmen, :;; Mmehover ,
Y SR ‘ D

24 slse Frenkel-Drunswik, "Personelity Theory and
Perceptien®, in Robert i. Blske and Glenn V. ¥y (&da;u)d
‘,i LCR2 SSh. - BN _ABnLEamel § * T2t WORAL H‘w York’ ?m RO d
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Jnus, 1t woulé appeer that under such scrutiny these formula-
tions may indeed be found lacking.
Another [actor contributing Lo the unilateral ajprosc.
in this sres 13 the predisposition of the psychopatioclogist
to accept as an imgutable truth that meladaptive belsvior i
continuous with adaptive behmvior; that mechanisms of the
neurcges and functional psychoses represent mere amplifica-
tions cf the so-called universal defensive mechanisms of the
noraal personmality. Yet, it is not improbable that some ¢ the
neureotic and especially the psychotic conc¢itions may eventiu-
ally be explained by rules different f{rom those whiech are
posited for the understanding of normal behavior, As
Allpottaé seyss
m,imz:::mmm:: 15 acceptabia [oerl
Descriptively, th we c¢an say that normality-
sbnormality is a na%tar of degres.
But this unbroken contimuum is oae of symptoms,

not of processes, The processes smaking for normality
and for abnormality are very different.27

in & similar veln, Roncnxwoigaa

notes in regard to schizo~
phrenia that "there 1s always s substratum which scess to

reflect a loss of cepacity for “unctioniny which differentiates

26 Gordon W. Allport, Patle e G L Der g0l
y New York, Helt Hinehart and winstnz, u@ﬁt&mb&r 034
X V"/93 P

27 ARid~y Ps 1i3.
23 !ernnn Boaanzueib

"4 Mechanisxu i &ghizoggrfnia",
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the schiszophrenic froa the nsurotie”. Streckargg lizewlse
comsenting on the lack of responsiveness c: some patients
to eortisone concludes that "some schizophrenic patients do
not have the physlole,icsl equipaent 1o respond to its
stimulus®,

Iv 18 propesed, therefore, that e reverssl of ii.c one-
way experimental trend described akove is needed, 1t would
seem scientifiaslly more valuable, for instance, to study the
saledapted organism with regerd to the information it can
provide regarding theoriss of perception rather tian to look
for validation of psychosnalysis Ly applying a theory o.
perceptual defense. Cruelal experiments ol functionally
orientsd perceptusl theories, such zs those ¢f{ Brunswik, must
eventually involve il patholoxical sublect and can serve the
double purpose of illuaminatinmg the besic nature of the behavi-
oral disturbance as well as tsesting the t..eory,

Perhaps tie group of humans it best fit e descrip-
tion of behavioral msladjustment is the schizophrenic., The
spparent weirdness and mysteriousness of the schizophrenic snc
the reaszon for his institutionmalization by soclety is most
likely the result of his, by and lar;e, senseless, insppropri-

ate or environmentally nen-adaptive benhavior. It nas been

29 Edward Allan Btrscker, Pesi: isychigtry., New York,
Randox Hme, 1952, p. 21C,
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extrexely dirfficult, if not impossible, Lo explain this non~
docility of psychotic behavier in terms ol current learnin,
theory. It is contended that ti.e perceptuasl apparatus of tie
paychotic must be thoroughly understood belore his resistance
to acquire adeguatie responsss to many environmental events
can be explained.

Thers ie little experimental basis for amsking any
definitive statements about basic perceptual disturbances
in schizophrenia., Most paychologlical studies in schizophrenls
of a general mature have been concerned with *thought pro-
cesses” revieved elnwkmreBo or deficient responses on
standardized snd projective test iwms.n Jome have relasted
the schizophrenic's poor test performance to motivational
fact.ora,32 others to a primary diasturbance in the associstion
of ooneopuu end still others have emphaslized the social

disarticulstion of the disorder.3™ Theugh most of these

3 KWW, Payne, ’Legnitiva Ahnomlities" in H.J.
Eysenck, (ed.), dhoak ; chiolony, Hew York,
Basic BQOxiB, 19 Ly p. 210w26. .

31 David ﬂnpapart, Herton Gi1ll and Roy Luiater,
NP el 2 5 (M egtins, Chicago, Yaarnoo}/ Publishers,
19 51 6 [ l; Iul“' y.. VOl. P, 1",116 Pe

32 Bertram D. Co!xen "mtivation and ?srrammc«. in

Schizophrenia”, Jou
Vol, 52, Xo, 2,

33 Eugen Bleuler, lgpsn
ABHew York, Inter

™E

“Unlvers L7 w.»s,

natliona

3’* Norman Csmercn, "Perceptual Or cnizavion ané Behavicy

y in Robart R, Bl.nka and Glean . Re@SGY, (ets.),
o~ AR poh Lo Personsiity, Wew York, Tue Honald

Press,‘1951, P. 253-3C0.
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studies nave, to an sxtent, examined tie integrative capacity
of the schiscphrenic, tnelr mein Pocus has been on the
response (or outpus) side,

A shift in the experimental spproach may be found in
& recent study by aoldstuin,gg_g;.Bg Comparing one hundred
chronic schilzophrenics with an equal number of normals, they
found that opening the eyes «nd varying the {ield of vision
prodiuced delinite chenges in snergy content and the vari-
ability in the left ocuipital lobe of normsl subjects, wheress
the same changes in environmental stiwmulation 414 not signifi-
cantly arfect these cueracteristics in the schizophrenic group.
Little is known, hewever, about how much useful inforumaticn
tie sconlzopurenic is sble to extract from his env:romment.
Parsdoxicalliy, most of the sowcslled "diagnostic signs" of
scnigophrenis relate te the perceptual distortion of resiity.
For exsmple, the {indings that schizeophrenics generally
exhibit o lowered F'i on the Horschach, or a tendency to con=
cratize verbal similarities on the 1) # _
ﬁgglg,sé however, tell very little about their perceptual

35 Le Goldstein, H. Stolberg and A.A. Sugsrman,
rqguantitative Axmplitude Analysis of i12G's Obtainnd on bchizo-
phr.nic &ud Sbn~3ch1'~<: enlc %ngjtfgs" kS Bp.ca D) kph

36 David Wechsler, Ihe Measuresgnt apd /
Fourth kdition, Baitimore, |
na, s P 1330
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abilities, for such findings obvicualy invelve very complex
processes.,

Studles that desl) with lsarning deficit in schizow
phrenia likewlse lead to eguiwvocality of interpretation. In
gengral, schisophrenics improve 2t & slower rate than do
normals in learning end practice experiments, and thelr sutput
is more variable.3?*3® Influencing the rinsl result is the
method employed, for habits whieh do not come into direct
competition with existing modes of response, will scmetimes
be establishad vuithout too much difficulty, Huston and
8hnknv39 founé deiicits in the sarly phese o1 pursuit motor
learning, but an eventual level whic: equellsd or surpassed
that of normals, They conclude:

pressit B i afores L "h S saraasSoracn,
To develop this capacity, proper metlveiion znd aore

time must be given to overcome the intarfag&ng
factors of the egriler stoges o) learning.

37 Frederick W. Huff, “Learning snd Paych.opathology"
£aychological BDulletin, Vol. 61, Ho. 6, June 1964, p. LS?-K&%.

35 H. Gwyne Jonas, “Learninu ana Abnnrmal Behnviwr“
hl H‘Jl gyum, (‘dc ;' .:_.,.- ~ § i N .

)% PJE. Huston and Cavid Shakow, "Learming Capscd
in Schisephrenia™, Apericsn Journal of Psychlatry, vel. 107.
.L‘N"g, Po 1.*3%.

M’ m.g P Q&?c
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Affective disturbances, the tendency to shi.t methods
oo {requently, and distractions tave &lsc besn found to con~
tribute to the learning deficit of the schisophrenic, Shakow,
for example, in discussing the degree to wuich the schiseophrenic

L3

is affected by irrelsevant aspects of the stimulus surroundings
states:
It is a3 1, in the scanning process which takes
place before the response to a stimulus is made, the
LR o bt e 1 e el
“hese difflzultiss musi, of course, be taken into considerz-
tion in any perceptual study widc:: involves t1e tcquisition
of nev responses.

At present the only perceptusl studies of & basic
nature with schigzophronicsz are those desling with perceptusl
constancy., Objlects of the ssme size or shape, seen at &4 cr-
ent distances and at ¢ifferent angles wrdinarily temd (. be
experionced as very similer (perceptusl constency). .his
phiencuwenen occurs desplite the faet that retinmel imeges pro-
duced by two objlects viewed &t different distances may Le quite

different,

4) David Chakow, “"Segmental Set: A Thoory or ”ormnl
?nymhulasieul Deficit 1n aabinophrﬁniu’ AL ol
y Vol. 6, Nc, 1, Janusry 1962, Pe

“2 m., P 250
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Raush'> hypothesized that the markedly self sbsorbed
or socially withdrawn nonparancid schisopbrenic would evidence
pearceptual underconstanay, whereas the cautious, suspicious
paraneid sehizophrenic vas expected to show extreme over-
eonstancy, Under ordimary visual conditions, nonschisophrenics,
peransid sehiszophrenics, and noxparsmeldé schisophrenics showed
overconstancy. The parsnsid greup, however, was significantly
a0rs overcaenstant ian the nonschizophreale group, When sixe
Sudgments were made in s darkensd room, parancids evideneed
sven greater overeonstancy judgments than those which were
made in the lighted room. In this condition overconstancy
accentuntion was significantly different from both the nom-
parancid group and the control group; the latter twe groups
tended to reduce sverconstancy.

Whereas, the study cited above reported overconstancy,
others have reported underconstancy in the size judgments of
schisophrenics. Laviuzer% divided Rhis schizophrenic subjects
into "good csntact" and "poor contact” groups on the basis of
steff persomnel ratings. pSize constancy perception was
atudied under three conditions: maximized distance cues

k3 Ehrold L, mm. vperceptial Constancy in Jolizo-
A ’ e Y o Vel. 21, m. 2’ ecember
952, P- 1 :

‘- I Bdward Lavinstr, “Pareapml Gontact wlth annty
m. s" 3 ; k3 bl N N ..,
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(Linocular viewing of the stimuli), nminimized distance - ues
(mono ular viewing of the stimuli), and no cistance cues
(monocular viewing, reduction screen, poor lighting). All
groups were very similer under conditions ol mexisum or

absent cues. But when minimel cues were offered, poor contac:
schizophrenics actieved less constancy (overestimeation cr the
closer ocbject) than the ¢good contact end control groups, whiceh
did not signif'cently differ from euch other. Ho signifiecant
dirferences were found between tihe constancy perforasnces of
paranoid and nonperesnocld schizephrenics. In attempting to
account for the discrepancy between this lgtter [inding and
Raush's duta, ?aarlkg stressed the importance o the ac.ie
versus tre chronlc dimension of scohizophrenia. He pointed out
that Lovinger's "poor contact” underconstunt schizophrenics
were primarily ehronle snd that nis Ygood conta. t" overzonstant
subjects were mostly early schizophrenics., Similarly, ke
sugsested thet Rausht's parsiwid group were primarily scuies
his nonparansid group were mainly chronics, Although such sn
inference may be werrsnted in the Lovinger study, there is
little basis for such a statement about Raush's subjects.

hy D. Pearl, "stimulus Inpuc and Gverlaad 1n Relation
te c1¢u¢if1cations of Schizep v Rege

m Vol. 4, 1962, p. ted by Julian §
roblew of At&o ;¢en in Raseareb and Th.ary in Schizgo-

phrenia”, %ysmmmm Yol. 71, Ho. 5, Septsuber
196‘0‘ p. 3 2 L %
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s atated above, Lrvinger, in accordsnce with his
prediction, found significantly less size constancy to
ainimal distance cues by the poor conta:t sciigophrenics than
sither the normal or good contact schizophrenics whieh did not
siznifieantiy differ from sach other, Hhashé in 8 l'ollow-up
study tested the same type of sublects on the same apparstus,
He found no difierences in constancy ccoras between the “gond®
and "poor® .ontact schigophrenics, however, both groups were
signifiecantly different from the normal group on the minimal
cue condition, with the schizophrenlices being more constant
than the normals. These fin’ings sre dlametricslly opposite
to those odtalined by lLevinger. A3 oan b8 seen {rom the >le-
going studies, the conflistin: results do not offer any
Jenerslizations concerniny 3izeé constsncy in schigephrenia.

wWhat aspect of schizovhrenic symptometology sugzests
that persons suffering from this disorder may exiibit an
impaired ability to perceive probability relationships? As
has besn shown earlier, one may thin. of schigophwrenisz in
torms of & relative debility of the adjustive mechanlams, By
this 1s meant that i1 the perceptusl goal of the orzenism
is *(1) the schievement of envirommental stability anéd (2) the
achkievenent o¢: olarity snd dolinttences in parceptian”,h?

6 ... Mees, ".'ze Consisnoy An soldzopnresin’™, wa-
publisned Master's dilssertsticn t Hokdgen Linte Un varsit;,
6‘ o i "y i

1957, cited by Leopold Bellal, (ed.),
of ks Syndrozg, Wew Yor.. Logos l'ress,

W7 “ilgerd, ing, ». 466,

g 1 @
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there is reason to believe that ithe schisophrenic iells to
accomplish this end. ‘ine division between tie oblective snd
subjective world oi tuls type of petient is peritups tne most
conaistent symptom ¢f the varlous types o! schizephrenics.
Furthersore, it has been sugzested that ii tnhe organiasm is to
agdjust to the subtle chenges in ils environzental demands, it
must remain docile, und f{lexible. 5terescotyped, perseverntive
beshavior 18 one of the characteristics of the s rizophrenic,
The strength: of his resistance to change 1s nighlighted by
the extent to which some of tie paychiatric therapies uinve
gone to, in order to ass:zult the nervous system (0 dislodge
the malsdiptive patteras.

In studying schigophrenics ~3 & group, it is noi meant
to imply that this diagnostic tera denotes s diseuse entity.
This investigation is concerned with tiis claas of humans
only as representing an extreme f{orm o: asladeptivenass. Nor
is it believed that the eticlogy of this ulsorder would be
delinested by proven detecta in such besic perceptusl processes
as object constancies und probability discriminations (ir
tlis latter prove to be basic). For lnstance, thie evidence
for the role of sffect, or lac. thereoi, is rezarded »s com-
pelling as &« contributive !~ctor to asny s Lizo; hrenic meni-
festations. It is only contended that the more elasvorute

conceptualizations of perceptual organization in schizorpirenis



REBV1Ew OF THE LITRRATURE 25

will becoms more meaningful wvhen the elementary zechanisms
sre understood,

3, Summary snd Stetement o the Problem.

The purpose of this review has been twofold, the
presentation of Brunswik's theory of Probabilistic Function~
alisn which provides the framework for the pressnt study snd
the delineation of the resesrch related to the discrimination
of probabilities snd to perceptual learaning in schisophrenia.

Brunswik proposes that tie envirommeant has many
causal strands, 1.e., cause and offect sequences, sous ot
wWilch are firm, consistent, and depervduble, others which are
unsure, inconsistent, and contingent upon circumstances, Tte
theory desls with the organism's interpretation of cause snd
effect sequances 23 & matter of venturing "ao hypothesis"
which will have & certsin probabdility of being correct,

A reviev of the relevant literuture lends support to
this position., Orgenisms have shown an ability to reach close
sgreenent between event probabilities intended by an experi-
nenter and ths [{regusacy of choices. This indicated their
sensitivity and {flexibility to the objective state of affairs,
Furthsrmore, there i3 evidence that learning of intended
response patterns occurs without the organisa's awereness.

Concerning perceptual learning in schizsophrenia,
howvever, there is little experimental basis for
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making any definitive atatements. Invaestigators Lave, for
the st part, concernsd themselves with the response, or
output, side of the schizophrenic's malsdaptive behavior, It
was suygsested that belore amy conclusions csn be resched,
basic ressarol: is meeded regerding tha perceptual lesrning
af sehlszoplrenics,

The gensral purpose of the investigation which foellows
is thresfolds

1. 7o sxplore the vaiidity ef Brunswik's theory of
Probabilistic FPunctionaliam when applied to the
maladapted organism.

2. To investigate the importance of the orgamism’'s
adjustment, of the perception of simple prodabilities
and the organizstion of probabllity inforemation,

3. Lo investigate the msladapted organism's perceptusl
Tunctioning in the discrimination of simple probability
ovents,

The problem reselves to (a) sscertaining the ability
of schisophrenics to subliminally detect simple protability
priaciples, vhen these sre disguised as & problem solving task
and (b) te ascertain the effect of expaerience wpon learming
in sueh & task,

The fellowimg chapter discusses the statistical
fermalation of the probles and presents the experimsnatal
design amployed.
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This chapter wili stert out with a statement of the
stetistical hyposheses tested during the course of the experi-
ment. It will establish criteria r'or and cescribe the
sezlection of maladjusted sudbjects snéd an experimental controi
group of aorazls. One section will be cevotea to s descrip-
tion of stimulus cerds, the sanner asnd erder of their pre-
asntasion to subjects, the recording, and scorimg oi responses.
A fissl saction discusses the sanlysis of vuriance techniques
and t-teats which apply (0 the duta, for the purpose ci =
statistical evaluation of the results 1ound in the experi-
mental study.

1. Gtatement of the .tetisticsl Hypotheses,

As will be recalled from the previcus chapter, ihe
specific regearch problem of the present study fs to deter-
mine the ablllity of schizophrenics te subliminally detect
simple prebability principles when these are disguised in &
problem solving tsak, and to ascertain the effect of experi-
ence upon learning ila such & task,

The follewing sxperimental hypothweslis and sub-
hypotheses were derived from the statement of the problea:
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Schizophrenice, in contrast te normals, show an

inpaired ability to perceive simple probability

denards, when these c¢re disguised in a problem

solving task,.

a) Sshisophrenica tend to respond te the disguised

demands more raniomly thsn do norsmals.

b) schisophrenics sre less edle than normals, to

mateh their response paitern to the disguised demencs,
From this oxperiseatal hypothesis {our major statisticel
hypothesss may be formulated, In viev of tueorstical coasi-
derations concerning formulation of the hypotheses presented
An Appeniix 2 they are stated in mull form es follows:

l. There i35 no aigaificant difference between schize-
phrenics and norasls vith respect to the aesn nuaber
of corregi responses in the discrimination of &
siaple probabllity deaand when this is disguised &5
2 problexm solving taask,

2. There 4is no signirficunt difference between the =ean
responses given by normals and achizophrenics during
the initial stages of the experiszent and thoese
obtained in other stzges,

3. There 18 no significant difference between the mean
responses given by normals and schizophrenics in
various reinforcement schedules and tiiose to be
expeeted as £ result of chance,
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b, There is no significant di{fferonce tetween schizo-
phrenics and noreals with respect to the mean musher
of correct responses for the different blocks of
trials in the discrimination of a siaple probvebility
demand,

2. The Hublects of the study.

Since the investigatien of perceptusl learning in
the maladapted erganiam is the foczl poimt of this study, it
vas essential to devise s preper method for the selesction of
respondents. The criteris for inclusion of subjects in the
sxparinental group were as followss

1. A dlagwoesis of schizophrenia sgreed upon by thne stafr
peychiiatrist, psychologist, snd psychlatric secial

YOrLer.

2. Absence of neurclogical involvement, or previous
lobotomy.
3. Absaace of shock treatments within thirty days prior
to testing.
b, Ability to comprehend and follow the instructions of
the experiment.

The sixty schizophrenic subjects in the experimental
group vore selected from among the first edsissions and re-
adnissions at lLakeshore Paychlatrie and Toronte Psychistric
epitals, Toronto. There is no evidence in the litersture
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that variables suck as sex, age, education or intelligence
would influence the results of this study; therefore, it was
not considered necesssry to control for these dimensions.,

The primary disgnosis of all the subjects w:zs
schizophrenia; they were selected und sssigned to the various
groups without regard to the specified type., Length of
hospitalisation at the time of the experiment varied from
severzl days to seventeen years., All patients were actively
paychotic, as evidenced by their symptamatology at the time
of administering the oxperiment. Those patients who exhibited
gross confusioa or severe loss of reelity resulting in an
ioability to persevere or understsnd the experisentsl instruc~
tions were of necessity excluded (rom the study. An sccount
of the selection procedurs 1is presented below,

Werd psychoioglsts vere contactied for the names of
all patients on their wvard, vhich they had diagnosed as
sehigopirenic. This list was checked against hospital files.
Only patients whose diagnosis on these files agreed with that
of the paychelogists were retained in tine sample. The list
thus obtained was then checked againat current mursing re-
cords vith regard to B.C.T. and drugs. 7Those engaged in s
course of shock therspy within the preceding thiriy days were
arbitrarily dropped. Heuristically this restriction was deemad
sufficient, since stafl psychletrists edministering sbock
tlt:tﬂnl&l indicated that, in their opinion, three to five
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deys would e sufficient for most of the effects to dissipats.
Purthermore, it must be remembered thet any subject that
showad gross confusion or failed to graspy the hasie require-
ments of !hu'tx;lrinmnt wes sutomatically excluded from this
study, regsrdless of oxy other considerations, This proced-
ure prdﬁuciﬁ an scceptable ssmple of rifty-nine respondents.
Kn:additieanl fchizophrenic was rondomly chosen from a group
of two patients undsr intensive study at Toronto Paychiatric
Rospital. 9nis completed the planned sampls size of Bixty
ssladjusted respondents. The dlagnostic categories at both
institutions were bused on the Canedian classification ef
wental 1llness.?

The fimal group of sixty msladspted respondents was
demposed of thirty-three fesales snd twenty-seven males. The
subtypes of schisophrenia were: twentyessvén unspecified,
twenty-twd peraneld, six setatonic, two schizoaffective, two
aiﬂblol md one huicyhrlale. The mean age for the group was
38.7 yéars with & standerd deviation of 12.36. The mesn
sdueational lsvel vas 10,5 yoars with a standard deviation
of 2.29.

Petause the pretise effect of atiructié (stelazine,
llﬁxidtil. ete.) or mecd-elevating druge (e.g. #lavil) on

na——
1 Dominiem Burssu of Btatiltica, Herlth and Welfure
Pivisien, Menital dsasiatica Sandhook, Becond Edition, Ottaws,
Ques's 9 Pe
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vasic puycheleogicnl processas remains to be determined,
dvery attempt vas made to study non-medicated pationts
througheut the experiment, From a practical standpoint,

1t wis impossible to obtain s sufficienmtly larxe sample of
norrmediented cudes, as nearly all patients received some
quantisy of these drugs. It wvas, however, possible to
collect dsxta on one ealadjusted group of five male and five
female schisoplrenic subjects, These wers tested elther
yrioe te drug sdministration or after they had bLeen taken
off arugs for at least thirty days. 4 pilet ltudya compared
this grovwp with ten “medicated® achisophrenics matched for
age and educational level. The expsrimental task for both
groups was 1dentical to the one in the present investigation.
No significant differences ware found beotween zchigophrenics
receiving sedioation and the "ron-msdicated™ zchisephrenmica
(r= .507). These findings led to the conclusion that the
sdministration of medication does not significently alter
the over-sil performance of the medicated schizophrenics in
this experiment.

It vill be remembered that the primary concern of
this investigation was to assens differences in perceptusl
learning between "mmladepted® and "mdapted”, or “normal®,
subjeats,

2 Rrlich Schaeider, Interim Report presented to the
Faculty of Psychology snd Educstion of the University of
Gttawe, Ontario, Januery 1966, viii-lo3 p.
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Tha criteria for the latter subjects' iaclusion in
the experimental control group were as follows:
1. Active engagwxent in the environment.
2. Absence 0f & history of mental 1llness.
3. Current residence in a location ¢ther luan a
hospital, penal or mentai institution,
bo AbLlity to comprehend and follow the instructions

of the experiment.

The above criteria are deemsd necesssry and suificient teo
distinguish between the two groups along the continuum of
adaptation., BNo special attempt vas made to assess mental
health other than inquiring whether subjects had any previous
history of mental illness. The experimemtal control greup
consisted of thirty subjects who were members of Chevra
Tiferes Israel Anshel Xew York Synagogue, Toronteo, and
thirty sublects composed of volunteer workers, and stafrl
personnel at the Aubassador Home, Norwoed, Chio.

The group of schizophrenics previously described was
contrasted to the above group of sixty widch contained thirty
sales and females respectively, and satisfied the criteria
laid dovn for “adapted” subjects. 7Ths mesn age for tre group
was 39.3 years with a standard deviation of 12.74, & mean
educational level of 1C.5 years with a standard deviation
of 2,29, This experimental control group will be referred
to as the normals.
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The sex, age and educatlionel charscteristlics of the
various groups sre shown in Txble I, It will be noted thsat,
while the mesn age for the norsals 1s somevwhat higher than
for the schizophrenics, the groups sppear recsonably similar
for age (t= -.266) and odueationsl level (1= .638). The
aannsr of alloting subjects to the different experimental
trestaents is described below.

The findings in this experimental study wvere sub-
Jected to amalysis of varisnce tschniques which sre Lased on
an assumption of hemsgeneity of vurian4¢.3 1t wvus imperative
to select subjescts randomly for esch group, so that the above
assumptions would not be viclated., Originailly the use of
2 tabls of random mmbers wes planned for that purpose,
However, seversl complicating factors interfered with tuis
procedurs, Come of the sublecis were placed on prebation,
while others becsme involved in z varisty of therapeutic
activities, It bscame therefore necesssry, for practical
Pessons, to substitute 2 randomizution procedure which would
be sufficiently flexible to allovw the experimenter to test
the available subjects, as well &9 ss3lzning thewm rendomly
to the different groups.

Randonisstion was schieved by plscing numbers on
disks corresponding to the group's reinforcement schedule,

3 Allen L. Béwsrds, Hipe

jgs!gsgfggaggh, New York, Holt, Finorsrt
Pse CY,
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Bince sach group was to consist of ten subjects, there were
thus ten disks for esch of these groups mimbered respectively,
50350, 6Ci1k0, 70:30, 80120, 90:1C and 100y, & total of siaty
diakl. Shase vere pleced in s box, and thoroughly mixed,
Just prior %o & subject's entry into the experimentsl room,
the ox;.w&na;xnr vould draw end remove one disk out of the
box. The sibject was then assigned to the group shown on the
selected disk, for exauple 80120, The ssme procedure wis
followsd until all the disks had been withdrawn., All sudb-
Saeta vere thms rendonly assigmed to the different groups.

The fégunlatlon of the six groups here dgscrihad wag
inspired by the earlier ¢£bcrimont vith normals by Goodnow
:nd‘nnntinu,k previocusly referred to., Unlike this earlier
u;rk; sach group of normal respondents in thls experiment
vas compared to similaer groups of schizophrenmlcs, thefr
rctponnts compared, and anslyzed. Following the desoription
of thc roucarcn tool in the pages to follow, & later section
entitied “ﬂainfarcamnnt S¢hedule” will explain the intended
fregquencies of 50, 6C, 7C, 80, 50 and 100 per cent sssizned
to the v;riaun groups.

D ——————

b Jumzunlinn Jarrett Goodnow and Leo Postman,
*Prebability Learaing in & Problun»&nl &ituution? jgenzanz
> oL, %, s 34 Whole ¥o,
[ ]
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3. 7Tk® Research Tool of the Study.

The stimulus used ihroughout ihe experiwent was
designed by the experisenter in sccordance wite principles

s There were ten hesic sets of

first developed by Poszlaan.
3" x 5" cards, each showing & palir of abstract geometric
designs. One of the five cerds in eaci. set wes & ey card”
shioving o basic peir of dvsigne and the othur four cards
showing veriations of the "key caprd®, The varistions vere
obtaingd by removing & lime (rom the basic pair and adding
1t to tue other. Thus all members of the basi: palr sre
preserved 15 the veriations. 7The four variations wure
divided into two besic types, caci. consisting of twe dicfer-
ent combinktions.

When & line iz removed frow the left design and
plsced on the right design, the card is termad & “subtractive”
cord. Conversely, when the line is added to the left desi n
from the right design, the cerd is tersed an “additive®
card, 7The first or left design is thus the reference for
determining the nature ©f the card, ke wvariation pairs were
constructed In such & way that the wdded line is not obscured
by any other line in the figure to which it wes added., ALl

ten sets are displsyed in ippenmdix 3.

R

L £ 4

Postaan, “Lesrned Principles of Orzanlsstion ia
plogics. Jeopsranh, Vol 68’ Ho. 3 ¥Klvle Bo.
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1t wos felt necessary in testing tne “es.yns,y o
nake certain t. at none wouls evoke undesi. uie and ungrendy.
ing emoticorl associationsy 1Lis woli. nave Leen « specially
disturbine .n ths cesze o schizo, rurenics, in whi-h « 2r trely
responses may be ssmumed scutely in.lusais 1, Lo wrctions
ally charged perception,

injtially, therefore, “ificven sets of i, cards
vera drswn, and Trsioe by askin, twenty of e aorsul end 58
aany saaladjusted siblecis ebout 1 oy setni-or ©f Lia ar-wings
gshown them, ano thwl. .n-res2lon cadase vVioreus. Omiy the
remgining ten "neutiel’ deo. i soi ¢ Sl L aR Lo Bl

To facilitete samlin of the cerds., a5 well &y to
reduce t.c nuaber ~f incilental <cwesg {(viZ,, spoltin. tears,
bent cornwrs, ete.) vascn @il intiry oo, v discsio . tae
sublesta, ferox ¢opledd of the Ol | ou. resl rn were Lade,
These wore mounted on _our=ply . 180l wosic oo Ll T the
regquired slze. The tulel mu.bul 0. cards Li tia < 2periwent
vas 35C, allowing tihe experigentsr to present acan -urd only

once to 6 glven subject, throughout Lhe znt' re experlinent.
L., COrder of prreseatgtiorn of 4the timulug Car.s.

in the seciion describin, tu ed arisentsl srocedure
it will be shown that the experigentel tesk reguired the
sibject to declde wrien o7 two variations const!t.ie. &

correct match to the "gey" card, for asol Y.e/' o rdy two
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*additive” and two corresponding “subtractive" vuriations ware
constrscted, As » result & total of elght Jiilerent presen~-
tations ("keyv card and two veriatlons) were possible. "ids
wags done 80 that the eifect of memerization from one preson~
tation to a subseguent one would be ainimized to sllov edamine-
tion of the subject's sctual learning precess.

In order to further reduce tre use of wewory 88 & clus
o specific designs, as wall es 1o obviste positlon effects,
e stimilus cards were ordered accerding to a pred.tormine
rondow design., Tue mothod empleyed in the arrangement of ..
cards is presented velow,

fach of tiw basic “key" desiing was asaigned &« d&i-fer-
ent number ranging from one to ten. ‘ineir respective veristions
were tlso eoded, Al, A2, representing the “"additive" varistions,
31, 62, the "iubiractive” veristions. ‘ne order in whieh the
cardas were presented ig siown in fable 11, The underiyin,
primciple of classiflieation i3 as followa: Each eolumn re-
preaunts ons block of ten trisls or presentations, The cell
entries indicate the specific cards used in any given trial.
For ssiample, the first cell entry in the table denotes the
set of three stimulus csrds presented to every subject on tie
first trial. ihus the “key" card of the second set wis placed
to the subject’s left, "additive’ card nuaber one was placed
to the Pight of the “key* -erd, fellowed by "subtrsctive®
capd number two of the same set. In & similar manner, the



CABLE 11.-
Order of Presentation of the Stimules Cards.
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next eell indicetes that the second trizl consistec of “key”
card number five, "subirsctive" number one and “adéitive”
maber ons im thet ordesr.

The following observations msay Lo made re urding te
presentation schedule: In wsch series of ten trials ' e basle
design 18 nover repested. Ho “key" or variation ever repesis
in the same position (i.¢. "key® card number eight is shown
only onve first or second, etc.), ihe same "key"™ .zrd does
oot appesr on trial ten eof one bioek, and on the scme trial
in the tollewing Lleck. After the first twe series of ten
trials, no combination ("key® ani variztion) is ever idemtic-
ally repeated. 1n each series of ten trials the "additive"
(or “subtractive") card iz shown obe hali i the time in the
middie ponition anc one bell of toe time in the right position,
in randow order. "idditives” or *subtraciives' are never
consecutively shown any more than three times at the nocel.
inus, the schedule of presentation was alsc desligned to reduce
sxtraneous position eifect, Variations were presented with
*additive” and "subirective” cards presented st times on tue
rigat, at other times in the center, next Lo the "key® csrd,
in unpredictable order, so thst the relative pusitioning
offered no clue to the respondent.

It is not contended that this matrix alone completely
slininsted memory or positicn effeets, butl any cues thal wmay
have been derived as & result of these rsctors ware reduced
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to a minimum, In the fellowing section it will be shown tiat
the use of & randemized reinforcement schedule resulteé in

another centrol for the above-pentlonud effects.

“. Relnforcvement voeduls.

-

It was previcusly stated thai there were six experi-
wental ("maladapted®) yroups smd six experisental control
("adspted”) groups whieh differed 1in rejard to i [reguencies
wvith which *sdditive” and “sublractive” verlations were c:llcvd
correct, vik., 96s:0, 66Uk, 70330, 00120, 90110 snd 10030
per eent.

Based on the subject's guessing preferences shown
during tenm practice trisls, any vwaristion seemingly preferred
by the respondcnt and chosen sixty per cent of the time or
mere, vas given the lover freguesicy of reward, as will be
1llustrated in a Nypothetical example to be presented in ¢
later section. The intended [(regquency was expressed in terms
of the less desirble variations in order teo test unconsclous
learaing under the most stringent conditions., 7This ssaignment
does not apply to the 50150 comdition, in which case reinforce-
ment vas equally distributed between the twe variations.

The intended ratice relate to all of tue ten Llocks
of 1C trials for a given subject, and refer to the {reguencles
with whieh the slternstives vers ocslled correct by the
experimenter. In & 70130 group the rlternative (sny, “additive®)
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less favored by the subject wus identified es “correct®
exactly seven times, in osch ten presentations, in predeter-
mined rapdonm order. Whenever ths subject <~hose tals alterns~
tive, he was advised tnst pia cholce waa “ecorrect™, whereas
he vas teld that the giLar card was “correct™, whenever his
salectian failed to oceincide with the reinforcement schedule.
ihe achedule of correct slternmtives was designed by mesns
of & table of random nuubders.

1% will be remembered that the presentation of
variation ocsrds slitaernated, aa previously explained, to av;id
building up a position habit, 10 nezate the effects <f an
existing position prefercnes, and the possibility of responsoes
due S0 memorisation ratior tian learning. 7The preceding
salo~gunrds in the desiygn of the presentation and reinforce-~
oAt sehedules materially reduced, if not completely elimin-
sted, contamination by the sbove-mentioned factors.

tuahjects asclected for the 70t3( group, for exmmple,
did not realine thet shey faced the problem of choosing sn
unideatitied variation card, exactly seven times in ecci
block of 10 trials. ‘ihe only relisble clue was the experi-
menter's cryptic remarit that ths subject's choice was or was
et "eerrect®. During ths course of the ten trials in the
fizet of such blocks the experimenter thus identified =
particular variation (say, an *additive® card) as correct
sevently per cemt of the time., After additional exposure to
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similar bleeks ef experimeats, an ideaxl learning process
should result in the subject's selection of the designated,
but wmriation exactly seven times, in esch block of ten
presentatiens. 3ince the experiment is designed ss & dis-
guised problem solving task, it can of course be sxpected onl,
that ssccessful learning will approximgte the sbove $des. in
all groups excpet the 10010 prebability ratio. In tnis latter
888 the respondent may be expected to retlize the experi-
aanterts objective, {f the learning ;rocess wes succeassfiul,

6. bipsrimental Frocedure.

7he subjeot was sested &t & desk facing the experi-
senter. Ihe esxperinent wvas introduced as a study of learnin:.
the initial instyuctions were as folleows: *I want to see if
you osn so0lve & preblem without me telling you what the
preblien 18 sbout. I vill help you though, by showing you
samething aboiit the problem and telling you vhen you are
sight and when you are wrong. Your Jjob is to figure out why
1 am saying 'right'! or 'wrong'."

The subjects in all groups received expliecit instruc-
tioas sad treining in the derivation of veriastion pairs from
the "koy" design. They were given the following instructions:
*Isur first task 1is to learan to icentify csrds made up of
goometric figures. In these cards we have ‘key' figures w..::..

an be Lroken down in several Jifferemt wrjys.” At ¢ I8 rolnt
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the experimenter exposed the first aset of <ards saowing an
suakple of one “key* and tvo variations. "wWhat we do o {ors
different cards is to take a line from one of the 'key'
figures and add 1t to the other. II we add & line to the
rirst Cigure we call 4t an 'additive'! card, GHere 18 an
cmmnple of an ‘additive' card (pointing to tre 'additive!
variation of the set). If we take away & line f{rom the first
figure, we eail it a 'subtrsoctive! card. This cne is a
‘subtractive’ card (pointing to the 'subtractive' veriation).
Remeaber, vws cithar add or subtract & line (rom the first
figure. iherefore, if you look at the 'key' card, you will be
able to Adentify the cther cards, I will shov you other ‘uey!
cards and thelr variations. study them csrefully and try teo
idantify toem since you will be asked to oall thes by nase
later.” At this point a praetice serics of ten trislz wns
presented, in which the subject was 2zked to nase eac. of
the altermatives snd to seleot the card he preferred in that
ety vitheut being teld thot his cuoice weas cerrect or not.
The respenses recordec during the pructice series
were eeonsiderod as an estimmte of the subject's guesaing pre-
ferences towards the two variations, in the absence of
reinforsement clues. They ais0 assured the experimentsr that
the subject understood the inatructions givea him with regard
to the primciples of correctly identi{ying the variations.
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Vollowing tie practice series, the subject was given
one hundred trials divided inte ten Block of ten trials eoch,
in which his choices waere differentially reinforced oy tue
experimenter's ackaowledgment as to the "correctness” of
the selectien, acoording to the predetermined ascheduls for
that group.

The axperimenter presented the siimulus cards by
draving thmm from & box in presrranged ordesr. ‘the "key"
card wag drewn first and plaeced in front and to the left of
the sublect. The two varistion cards, one “subtractive”
and the other "additive", vwere thop successively placed to
the right of the “key® card,

After placing the cards in front of the subject, he
vas aaked, "Which one of these iwo cards might be correct:"
whiile the experimenter pointed toc the varimtion carda, Wwhen
the subject had made his oholice, the experisuenter cecordsd
the reaponse, and commented on the subject's choice; & re-
sponse was labeled correct if it colnclded with the experi~
maniter's predetermined c¢holce, An incorrect response con-
stituted the seloetion of the opposite variation card, in
whlch case the subject was advised, "Ne, tuis sdditive
{subtractive) card is correet."6 The twe variation cards vere
withdrawvn simultaneously, then the "key" card,

6 A semple dats abeet used in t.e study s puers 1o
Appendix L, g
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The subject was limited ¢o aboul ten seconds after
presentation of ithe curds, for each cholce; this was the
ninisum time required for recording the responses on the
standard data sheet, and replacing ope set of cnrds 'or
snother, 7The interval betwean successive blocks lasted
approximately thirty seconds, After every other block the
sabject vas asked, “How did you decide wiaich curd to choose:”
His respoases were then recorded verbetim, if they wers brief,
or otherwise summarized; this procedurs required up to sixty

seconds.
7. #Becoring Proceduras,

The method o. recording snd scoring of responses may
nov be presented in grester detmil. It will be remembered
that the one hundred experimsntal presentations ware divided
inte ten blecks of 17 trials each. On every triasl the subject
selected either the "additive" (A) or "subtractive" (.) vari-
etion as matching the "key” design. The subject's selsction
was recoerded, 8s given by him: A for "additive", & for
reubtractive” and hisz chioice evaluated as correct (V) or
imcorrect (X). A hypothetical illustrstion of one block of
1C trials in an assumed 70130 group is:



THE BAPBRI'WIA LEGIGN Ly

Hypothetienl Tllustratiom of & Bloek eof Ten Trials, 7¢:3¢
Reinforcement Qroup.

irial Bequired 3Subject's Experizenter's

Bamber. Chsice  Sslectien Jasponse
1 A pubtractive "The other card is correct®
2 A Additive "correct
3 3 & "ine other card 18 correct”
L A A “eorrect®
5 A A Ycorrect®
6 3 o “correct"
7 5 3 "gorrect”
b 4 'ihe other ceré is corsect’
9 A A veorrect”

i A "ecorrect®

Tetal *

L M A et o O i Ve B . bbb e WLt e B 4 e 4 e 85 e I R A Ml A AR i 2 A # e

a Total mmber of times the required answer (ndditive)
wans gilven,
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The predetarmined random reinforcement schedule
indicated that the *additive” varistion would be the required
one and would be identified as 'correct” on trials 1, 2, b,
5 &y §, and 10, wharess the "subtractive" variation would be
called correct if offered on trials 3, 6, and 7,

The sampie shows that the sudject gave six “A"
responses on the first block of trials, uLowe of these were
called correct; others were cailed incorrect. Regardless of
the experimenter's commont, hls score for the 8l YAY responses
in that block is 6. This score indicates the [requency wit:
which Fadditive”) the more frequently reinforced virlation was
selected by bim 4n that block.

In sumaary, the score for eac: bleck of trials equals
thwe numuer of times the subject selected the required vari-
ation (“additive" in thisz cose) regardless of the reinforce~
aent given (i.e., correct or incorrect). For & given block,
scores may thus vary betweon ¢ and 1(, depending on the
{requeney with which the reguired slternative was selected
by tue subject. Bince there were ten blocks of trials, each
subjact recelved ten scores. A total of all scores indicates
what per cent ef the time the required ansver was offered,
during the entire experiments of one hundred trials.
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b. Gtatisticel Procedures.

The hypotheses set out at the beglinning of tnis
chepter indicuted that group and trial aff‘agw would be
samalysed. 4 thres-fector! and & two-factor anslysis of
variance wodel with repested messuros on one fector were
selacted a3 the most sultable method of snalyzing the dnta
of tuds study. In additicon, t-tests were offered where
indicated,

The thres-factor anelysis of veriance is concernud
with (&) an exsmination of the statisticml significsnce oy
mesn responses given by the meladjusted group, as compared o
tapse given by normals, (b) with mesn responses given by
sudjects when the desired frequency te be learned is varfed,
ard (o) the means on suctessive blocks of trigls, as the
sxperiment iskes its course,

The twoe-factor snalysis of varisnce is essentislly
concerndd with an exsmination of the statisticel significunce
of mean responses given by the maledjustsd group as vompered
to those given by normals for esch {requency, and wvit: the
respective means on succesaive blocks of trisls. hne sume
sodel wea 3180 used to examine the statisticsl sipgnificance

7 B.de Winer, ctatls
Daaden, Wevw York, Hulirmw-i

8 Ihigd., p. 302-312.
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of mean responsges given by  roups recaivin, a lowelr Irequency
of reinforcement, && coupaired Lo those _ilven « Ll der Jre-
quency of reiniorcement, snd Lo exsmine wesns on sud.essive
blocks of trials.

t-tostes wers vomputed to examine the ai. nlflicopce
of & difference between the meladepted snd the sdapted groups,
The first snalysis’ exsmined the significance of a difference
between the obtained senns for each block in each f{reguency.
A second mlyusn compared esch block in emch frequency for
each group to s hypothetleal cimncs pettern in wrion the
neen was egual t9 .5. A third amly:is,u timally, compered
sach block in ench frequency for each group to a hypothetical
idesl in which the mesn wes equal to tue desired frequency.

In this chapter ti:e wiaperimentsal desig¢n 01 the
investigation wes prosented., It described the instruments
used, the method of sdministration, the experimental and
exparinental control populaticns, and tre statleticul anslysis
of the date, The fellowing chapter will summarize the re-
sults of this investigation and ciscuss these in detall.

11 Ihid.
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CHAPTER 113
PRESANTATION OF RERLTo AND DISCUSLION

This chspter will present and interpret the resulis
of the sxpoeriment described in the preceding chapter.

The first section will summsrize the results of ths
statistical analyses spplied to the data, Icllowed by s
discussion of the resuits snd their implication relative to
the underlying theory., An sdditionsl section devotss itselrl
tn criticol comments concerning the tecnnigues employed in
the experiment snd ihe relevancy of the results found,

The limitationg of the present paper will be
examined, and s [inal section offered with suggestions !or
further research.

1. %he Results.

uantitative Resulta.- The mean mmber 0 suc.ess-
ful choices chtained by all sublects over sucuessive trials
will be considered first. Heference to Figure 1 indicstes
that the mean ruuaber of such czholees in ell first trials
approximates .5 which would be expected in a pure juessing
situation. In successive trials the assn mumber of choices
rises towards the intencsd probability ms eupresgsed by the
reinforcament schedule, he {insl pertion oi wech wurve is
found at inereasingly higher levels reflecting tie incressin,
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reinforcement intended Ly tue experimenter. Inspectioen of
Flgure 1 thus presants a series of curves &t successively

and signiffcantly bigher levels, (i = 41.191. p&us)t
starting with ithe “(:i%L group and topped Ly the curve whiw.
represents the 100:0 reinforcement schedule. As learning
takes place, tue msans obtained in trial after trial increxse
significantly (P - 35.2425 p<.005). “he relative steepness
of the initial part of the vurve indicates the speed with
wiilch the observed learning process hes taken plece; it is
tourd! to be steepest for the lCif group in «oLich gubstential
achievenents are observed s early as the third blocx or ten
trials. It will be noted, bLowever, that even the final
seguents of each curve fail to resch the ldesl goal; tuus
even the higlest curve, repressnting tbe 10030 reinforced
group merely reuches & mean response of 7~ on the finel block
of trials, ten per cent sbort of its ideml goel. 'his is due
to the fect that ihe oLservations shown here .ie oblained
from all the subjects that took purt in the experiment, includ-
ing the saladapted group.

Analysis of veriance, however, presented in "sble 1V,
indicates & hignly significant difference (F - 66.(7(; (06 )
in the periormance of tue respsative groups walals took part
in this study, mamely, normals and maladjusted subjects. This

1 The resultis of tie Anmlysis of Varisnce here re-
ferred to are presented in able V.
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Table TV,.~
Sumnary of sis of Variance Compering the 4ean Number of
Choices for Higher Frequency Veriation of All Groups,
Sohisephrenic and Norml All Reinforcement Schedules
Ail irials,
S—————— — —
Source of Sum of Est. of
Jderision iauares . gl VTS NI — P
Groups $52,163 1 592,163 60,070 5 4COG
Reinforceaent Bchedule 1721,226 5 Iuh aks  BL,191 P00
Group x Reinforcement 121.976 L 24,395 Seild pLCRE
Schedule
Error WD 10s L.357
Trials 309.946 y B35 35,242 pl Gl
Group x irials &.636 ) 6.1 1 5,326 p UC,
Reinforcement x irials % 573 Wy Se 55 B8.791 p 0l
Groups x Reinforcements ‘23 L 3.342 3820 plGLD
x Trials
Residual e, 620 972 977
Total 515G.346 1199
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is further svidsaced by the resulis shown in Table V. A more
detailed btreak-dowm ts presemted in Table VI which finds
highly sigailieant differences in the mean responses of normals
and schizephreaies in nearly all the blocks of triale in the
higher reinforcement schedules (vis., 80120, 90310, 10010},
Clesrly = saparste analysis of emch group seems Justified and
promising.

Normal Groups.~ when considaered sepsrately the
results odtained for the normals slone wre evend more striking.
Fizure 2 shows the msen number of cholces of the more fre-
quently reinforced variation for the normal groups {or esch
of the reinforcemant schedules. wWhile here, as in the previ-
ous anslysis for sll groups combined, each curve representing
¢ higher reimlorcement schedule §s found at & significantly
nigher level (F = 311.7691 p<.C05)° and successive blocks of
trisis record mesan responses vhich are significantly different
from other dlocks in the experiment (F = 25,9203 p<.005), the
evidently smocther-sppearing curves clesrly point to the
progressive success achieved in the lesrning process egsined
in this study. 7TsbleVIIIproves that the successively higher
levels of the curves shown im Pigure 2, previously referraed to.
are in eaeh case of statistical significsnce in the order of
pLl 00K,

2 The atatistics cited lor normais wre luven Vrow
the rosults of an Anelysis of Veriance presented in Jesle V11
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“Bble Ve

Sumsmries ¢f 588 ol Yariasnce C ing tie “wan Nugber oJ
Cholieces for tihe Higher Frequency Variation for Groups, i.e.,
Normal vs. ss.nimhrm«:, and Trhls in Bs«h Ralnforcsmnt
Source of mm of mlt. oi’
H ALA08 S LLR 3 A3 L BIoe E_ ili&&!
50140 Groups h.§00 1 3.201 | B
Brrer 25,300 18 32?
T‘l‘i&la 10.(360 9 1¢11~L -’;,3 3.-}.
Greup x Irial 28.90¢ @ 3.2 1,5 NG,
fErvor 325,300 162 2.008
Total Iob O L
60:4C  Groups 35,200 1 35.200 el O7H pGily
Rrror 22.620 13 1.256
Trm. 37 M 9’ CC‘A’"" 1.("(-}‘ s;-;-
Group x Trial 37. 220 G 13 2,64 paCS
Error 326. 930 162 2,014
Total bl 500
70130 Groups 1,560 1 13h.Aol 251,627 AT
Zrror 9620 18 .53 P
g:t.la ‘a1 h8.300 g ;.2&6 2.§§§ P <02
oup X Ir Lel 2e Dol 25
Brror 3&; oy 162 2.1&% <
Total ';’:85:&00 199
8C1 20 Groups 77:360 1 79.38C 71,2 poaiey
Brror 2C.000 b 1.111
Trials 20 30 J 10,264 GaiMl LG
Group x “risi 2 22@ 24357 l,.42 Faiis
Brror 254, Léz 1,64

Total b&7.160 19%
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Tabl. V-' (cont'ao)

Sumseries of Analyses of Variance Compering the Hesn Number of
Cuoices {or the Higher Frequency vVaristion ior Groups, l.e.,
Normal vs. iichisophrenic, and Triais in k:chi Reinforcenent

dchedule.
source of sum of aste of
PR A y F §z ﬂ
90:1C Greups 200,000 1 20C.CO0  137.%69 p<.005
Brror W20 1Y 1.567
.rials 2o dl B eveuld lg.éhl p<005
Group x frial 53.00¢ 9 5 e i 912 pcatiass
Brror 71,560 1ul 271.56C 1.57¢
Total 750,620 199
i€ sl Gl'onmi 270 B0t i 20.:’(:’1 :I."{'Jolali 0001"
grror 25.(05.«:. 1. L1z i
Trials 312.62¢ G 3M,73L UL pLeOly
Group x Trial 20,600 Y & o i 1e09, p <OV
Brror 195,16C 1G6e L0k
Total

B.J, Wine
New York, HcQr:w-
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Table Vi.~
" Vb comn erla o, kisbicn 2 e g e
Block of Trials witiin Bach: Reinforcement 3Schsdule,

s —

Bloock TR " ; m m
1 1.3k 539905 -.623650  1.0M9781  -,20W833°  1.337.43
2 ~2.63B985° 1.9M1593  1.50L235  1.523017  2.046542° i M3ieehd
3 C.LO000C  L317999  L.755037  .33539%  M.725369% b b3zt
b 1.79762%  L320713  3.21365C° 2.900651% 3.26331¢t  £.3w3sace
6 - 6M703% 5. 19933% 1.735477 47610000 6.55:871Y 4 ,63ck61°
6 1L.71997  ©0.00000C  b.074203%  3.006660° .u7u775° 7.216292°
7 1.662169  1.271997  1.975¢78  3.3%0937% 34526129 w.o70n0)
& J66u733 - WP36EM k155560 1,167823  B.035:6% 3056970
7 0.000000  3.6ilkdz? 3.705682%  2,083:16° 2.431639° 6.000006
10 .el7002  L.0h363  .081565° h.oswg2a®  2,923064° 5.47722,°

& Allen L. Edwards,
#snrch, ¥ow Yeork, Holt, Rinehar
b Bignificant at the
¢ Significant at the
¢ 8igmificant at the
» Bignificent at the

+0% level.
02 level,
01 level,
L0001 level.
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Z&b}.ﬁ VI.}. [ Taat

sumaary of Analysis of Yarlance Compering the dMesn Number of
Choices for the Higher Frequency Varliation of Hormals for
All Relnforcement Jonedules and Irisls.

S ——————— e e e e
Source of Bum of £st.orx

Reinlforcement 1325.8688 5 26%.177 311.769 p<.0C§
Brror 45,93¢  5h

Trieis 2?9.235 3 31.0%92 25,920 p<.€0Y
Reinforcement x Irimls 219,29 4§ L,d73 L,OB2 p<.CGCS
Error 52,970 486 1.19%

rotal 2453,910 599
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Taple ViIl,-

summsries of Analyses of Variance Comparing the ‘jean Number of

Cholces for the Higher Fraguency Vsriation of Hormals for

8]S4 _ F 13 V.49
%0:5%0  Reinforcements 52,720 1 62.720 Sh,120 p LUl
vs,  Krror 20.860 1k 1.156
60:4¢ Trials 080 9 . 342 .217 H.8.
Reinf.x Trials 14,560 7 1.620 1.028 4.8,
Error 255,10 162 1.57%
Total 356,380 199
60:%¢ Reinforcements 18.0C0 1 10,007 26,000 p<.00%
Vs, Error 12,420 15 .690
70:3C Trials 8,520 9 4.268 3.0 pGOCE
Reinf.x Trials S P 9 L 6l 3.317 pULE
Error 226,760 162 1.399
Total 337-‘»2(} 199
70130 Reinfor.cacnts 29,645 1 29.64 82.730 p<OCy
V8. Error 6.45 18 35
Reinf.x Trials 7805 g .667 63  NH.8.
Error 219,850 162 1.357
Total Iwo. 58 199
40120 Reinforcements £3.0h5 i “3.685  o6.MOB  ptOs
7 Error 1.6 1. .613
90:1¢  Trials 28,065 9 230871 M7l peaCGE
Reinf.x Trisls R el 9 2,60C 2.602 p<.Cl
ror 156.450 162 968
Total 458,755 199
X31C Heinforcements 46, 08¢ 1 46,080 W4, 545 p (05
o EmL O A u aoh
sl rials 600 Q 37.177 5%, < CCH
Reinf.x Trisls  %.220 § R .3%3 Pas.
Brror 107.98¢ 162 .666

Led. Wine
New York, McGraw-
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Tha rete ui which tre learni.l, 8468 Jil:ia 15 @~
flected in the initial sepment Of @ Curv®, 1His FaLe Of

isarning asccelerates in Jdirect teistion o e veln orcesent
schedulio amployed. It 18 moet ropld in e wnge of we 160
schedule; inspection oi Plgure 2 distinctly portruys the
sudden end sharp rise of the 10C:0 curve subsequant iv v e
very first trisl. Only the 50:50 curve shows no gigniilcant
changes over its entire length as contrasted to & pure guess~
ing situation as indicated in Table I:.. Regurdless o the
reinforceassnt schedule employed, the normal subject Las
s98imilated the intended probabllity gosl of the experimenter
with tihe Teurih dleck of trials at the very latest, os is
further epparent from the "t* values shwown in “able » under
ths columns marked Normals.,

tehizophrenic Groups.- In contract to norsals,
schizophrenics quite evidently 4o not learn ss fust nor as
w@ll nor possibly in the sane way., E.xmination of Teble X
Just rererred (o, indicates thst achizophrenics rerely attisin
the expected response puttern. Only for the 50::C and 6Gih{
refinforcexsnt schedules do the responses &; proximste thoz.
intended by the analyst, bul at the very same time theys fo not

materially aiffer from responses to be expected by .lunee « lohe,


http://cr.se
http://-i4o.ee

PRESBNTATION OF RESULTS AND DISCUSSION 63

‘},ﬁbl. ISL. -

i A Vnm Comparing the 'isan NHumber of Choices Obtained for s
P‘ngt.uncy Veriation with a Hypothetical Value Bqual
eh Roek of Trials within Recl. Heinforcement
Schedule for Norosls and Schizophrenics,

Block

Joraals 1 o’*:} 1 .“‘6 001\3 0%3 '-198 1.107
2 -1.202 1.6389 25350 6.000® L.w90?  10.59C°
3 -.317 3.362¢ 1.92 b, 6306 13.076¢  14,333¢
oo BBls 3.200 9:0000 Lio0%e L3000
é The . e » iy o GO
6 -.h2 a.&ggb 5.6220 7.64E® az.&aoa G0G G
? A0 2,059 f.0lCe U.510€ 20,1bee e
8 -.B18  2,680P 7.6669 45,0000 17.335¢ v,
¢  «,35C  3.u97¢ 6,7C0¢ 11.195¢ 14.233¢€ 0?.2f,9
1¢ =, 898 2,908 7,666 1,013e 28,150 70,9
hphrtni 1 «l.76% 152 1 21 196 1.06
L ch bt O P . ;} . -o > ] . wl oi0d
2 302% -m ogg 2063&"’ lohéa 1.032
é ".w 1-336 ‘Flu 3 36(1“ 10936 7.b¢:f’a
-a.7§zb 1681 -1.860 1.107 3.9 Lvl208
; -3.;316 <536  2.3260 =,361 ¢,231¢
é -2.2§1 <1.000  2.076  L.636¢ u.o7c~
7 wR.202b Q00 1,53 1,009 b.27¢¢ 72368
b ‘1 %1 1.?32 '.M 50622“ 2.092 9.775”
9

-.300 -1.339 =207  2.092  5.622°  6.50®
9 +317 ,.asoe t.Pl5e §.215

a L.T, Dayhaw, unnng;_gg_%gg&;gsls!!, Edlitions de
1'Universite d'Otwn, 1956, p. 3 c-3{9.

b 8ignificant at the .0% lovel

c Significant at tihe .,C2 lcwl.
4 Bignificant at the .0l level,

¢ Significant ot the .00l lewvel,
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Table A.-

"t" Values Comparing the “ean Number of Cholces Obtained for tle
Hiiher Frequency Variation with en Idexl Value Equal to ihe
Desired Frequency in Rach Block of irials within Bech
Reinforcement Schedule for j{lormals and for
Schisephrenics.

Normals 1 M52 <1l W83 =6,2728 =7,319® -5,1209 -g.l2ut
2 =1,202 1.90% ~2.53 % «9.500€ -3.6788 -k, 110d
e -.;17 .237 2, 582¢ =3,086° =685 ~2,333P
.)57 - f'. -10 dl -2.22(? "1 QQ(\ "‘1.50(3
g ‘l. ?6 .wd -.501 C. NG "0"01 .00(«
~e 23 ’1ol§‘2 c';’3? "1.176 .::.'7 .C‘CO
7 190 =oblh L757 1,309  1.M0% <000
O  ~.01b -1.132 1,000 4.00C -1.M05 N
9 ".3% -.W L.OOO 0391 "owl o(l(‘:(
1 «.09% L6k 1,000 7 1.553 o 0
schige
ophirenics

=1.765, =1.366 _e.gégg -o.gohe ~7.414€ -, 96u°

-5.93%e 10,285¢ -7.57¢°
-.2@? G (00 ‘.bﬁ -2.z§o V; : .

.h 7&0 «3.156¢
“10"’81 0.0@0 :3012 € "1. joaﬂg

.g -3.'ked -5.000®
10 -}, 562 «1.9%7 b, 1e .GOG'

O O Own £ W N M
3
A

& L.¥. Dayhav, {gegg}_g§,§§%;%gjggg;, Editions de
l'Universite d'Ottava, Pe3sb-3 %

] Si;niticnnt at the .CH level,
¢ Significant at the .C2 level.
4 8ignificant at the .Cl level,
e 8ignificant at the .00l level.
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On practically none of the trials in sll otiwr groups ueovs
the schizophrenic ;ive evidence of perfect luvarning, =
respenses, in nesrly all blocks signiilesntiy &1 :9r Irom
the intended ideal probabliity soal.

In spite of Lhe forepoin, 1t must e notel that
hictly signiileant differences do exist botween trials (F ~ L,00¢
p<en.i5), &3 shown in Table XTI su well &s between diiferent
reinforcesent schedules (F = 85,5363 p<ee.5). The reader will
find these results reflected in Figure 3 woich shows the
mean muber of cholicea for the more frequently reinforccd
varietion for the schigophrenic groups for each of the re-
inforcesment schedules. While the clear pattern andé smooth
curves of Figure 2 shown for the normel group are consolcue
ously absent, one miy nonetheless recognize the uresence ol
someé learning especially in the Ligher reinforcagent grou.s
&8 the series of trials progresses., Thus the curves repre-
senting the 50:20, 90110, and 14017 zroups respectively
Lbecome Quite distlnet after the sixth block of trisls and
appesr ¢t successively nigher levels in direct reletion to
the higher reinforcement employed., ‘ebleIX whlch comparcs
the responses obtained f{or each reinforcement sciedule to
thoese to be expected purely at random fincs hi.hiy sl oniiicsnt
"t® values for & majority of the mean responses recorded in
these groups, It may be instructive Lo nove the ~.rve lop

the 5Ci 7. scue@ule in comparison to the others shown in
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T‘ble .\,{o"

Summery of inalysis of Varisnce Comparing the sesn Humber of
Choices for the Hlner rrequency Vaslailon of :hlzephrenics
for All hcimorcement S.hedules and Trials,

o=

Bource of Giam OF Est. of .
Jaciation Lauercs AL YRoAnce i il
Heintorcezent 174318 & 103.b23 D s plliie
Error U0 e 1.5

irials AR by e bolow p<ltLl
Relanforcement x irimls 317.7 1 g 7.06L 3.Ci0 0 p<LCOy
keror 1136.2 -t @6 2,302

Lotal kb 25 Jy3

B ) E‘T . wimr ’ R . )
Nev York, McGraw-Hilli Hooi
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Figure 33 in the complete sbsence of learning on the part o:

the schizophreniss. the curves for esch of the reinforcement

groups would be sxpected to spproximate theo one sctuslly
found for the 503.( group, with a slope of uiproximately zerc.,

Lven a cursory inspection of the graph shows that this i: nut

50.

From the preceding snalysis the l'ellowing conclusions

may be drawn:

1.

2.

3.

For the normal group the mean nuaber ot choices
approaches the intended probabilities as the trials
progress., This 1s true for each of the reinforcement
scheduloes atudied,

Subsequent to the third trisl, performance o!f the
normal group rempins stable. The meun number of re-
sponses does not significantly differ fros the
intended probabllity. This is true for ewxch of the
reinforcement schedules studied,

The mean responses glven by schizophrenlics on esr.
of tne reinforcement schedulea other than the %Ciil
are found to be lower than those given by normsls.
The difference between the mean responges on each of
the reinforcement schedules. above tae 50: % group
given by schizophrenics as compared to the mesn
responses given by noramsls,is highly significsnt.
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5« The mean responses given by scuisgophrenics for esch
of the reinforcement schedules above the 6G:4i group
differs significantly from the intended probability
in thirty=eight out of forty blocks of trials.

é. ZThe wmean responses given by schizophrenics in re-
inforecement schedules above the 7C:3( group indicates
a response pattern wnich is different at & highly
significant level from the one to be expected by
chance alone.

Qualitative rosults.~ It has been stated previously
that learning teok plase ia an unconscious process. rvidence
to this effect s found in an examination of the verbalised
sxplanations offered by the subjects in Justiiication of
their selections. MNeone of tuese stalsments gives the slight-
eat indieation that the subjects sensed the actusl purpess c¢.
the experiaenter except for the oObvicus 1C0:( frequency in
which normals inverisrbly recognized tiue intent o the
expariment as it proceeded,

Generally the responses given by normal subjects, suci
as the following: "Memory doesn't help, I remember distinetly
that this additive cerd vis correct the last time." "The
firsts three subtractives vere wrong,s0 I switchedd *it may
have something to do with the positions of the variations
which keep switehing”, showed & preoccupation with tne
goonetric designs presented, in sn attempt to gseek s logicnl
sclution in the nature of tnese Jdesigns,
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Jenizophrenies offeraed similar explanastions but, in
addition, persisted in resding meaning into extraneous clues
as exemplified by answers such as the fellowlng: "I thourht
it must be the one on the riphty, YIt couldn't be the one in
the middle egsin", "This one looks right." Some of the
recorded answers were bisurre snd of an erratic nsture, as
exemplified by the following:s "The angles look sherper on
this one”, "I've been listening te you carefully snd I know”,
"If & line is moved straight acrosas the angle reasins the
seme."

It 1 evident thst the content and wording of these
explanations i: entirely unrelated to the unconscious learnin
process which the subject undergoes., The primary interest
concerns the frequency with whici: these rationalized explens-
tions induced tie subject to select s spocific nlternative,
and hov this [requency is related to the one intended ror his
group.

2. Uiscussion.

The experimentxl results found in the response pattsorn
of normal subjects substantiates Brunswik's theory outlined
in the first ahapter of this report. In esch of the
reinforcemsnt schedules the normal respondent bases his
initial answer on various hypotheses which by the nature of
the experimental design esn not in any way be related to the
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objectives of the experimenter. /[y the trials proceed tne
normai subject seemingly extracts surficient inforasetion

from the experimental setting which resulis in a response
pattern nearly identical to that intended by the experimenter.
This ability can be observed under £ll circumsisnces regard-
less of the relnforcement schedule eémployed, amd thus
regardless of the swount of informstion suppllied the responient,

This lesrning takes place &8 wn unconselous process,
during which the respondent builds up an inventory of sxpari-
ences which forms the bugls for ths formulstion of successive
hypothesges., Zven though eschn individual zmnswer given by
normal subjects is Justiiled by them with s roiional explanu-
tion, the overall distributlion of responses given by all
normel sublects in the latter trials Indlcates z Btochasti.
process opereting with the mean response nearly ildenticsl to
the one intended by the experimenter, be it &G, 7¢, o. or %
per cent,

Only in the case of the 10(( group do normal
respondenis unifermly learn that the vxiperimenter's answers
constitute reliable cues and adjust their hypotheses »ccord-
ingly. This is evidenced dby the responses given by norssl
subjects in the 1{0sC group in all trials followlag the
fourth, Inspection of the resuits shows the means equsl to
1¢ and a standsrd deviation egusl to ..
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In ali other reinforcement pattierns exazined, the
subject uases Lis [irst hypotheses on & series of clues wnic:,
presumsbly include the misleading ones provided by the locu-
tion of the cerds and the geowmstric designs which appear on
them in sddition to the zmbiguous clues provided by tone
tesponses 0. the experimenter, As the experisent grogresscg,
tne subject continues to evaluste those «.ues tlutl Le Ol
siders relevant before formulating his hypotheses, & process
which simultansously takes place at L0 conscious and uncone
scious level., It can be safely sassumed th:i tihe veights
assigned to the various cues are progressively refined as
experience is building up during twhe learning process of the
norusl subjects. This abllity to critically evaluate the
relevant iamportance o the various perceptual cues, ang to
extract pertinent informption from taes, seemia iy aliows
the normal sublect to sdjust to hLis environment,

(ulte evidently, subjects whbo lack tnils ability would
De severely handicapped. The responses of the maladjusted
subjects included in this study »ive evidence t.ati such an
impairment cen be sssumed in the Zroupy exesined,

Tie results of this study L.ve shown that regard-
less of the amount of inlorsmstion supplied, the malad’ usied
group (by iacressingly higher reinforcement schedules) il
t0 sense and reach the idezl goal set by t.e experimenter.
Aven the clues suppiied in the 10C:0 group, which provide



PRRSENTATION OF RERSULT. AND DISCUS. 10N 73

norsal resporsents with reliable puldes in tneir processes

of formulating hypotheses, act only in an smblgucus manner

in the cese of aaladjusted subjects. [uis lambility to
recognlise and eifficiently select rellable cuss to the exclu-
sion of others coincides with the theory of Cameron and
Wirxtrct.s These authors have pointed out thati exelusion

18 necessary {or sucuess on & given task. AL first, the nermal
subject sttends to too many sspects of the stimulus situation,
and muchk of his reaponse i3 superf{lugus, Gradusl.y he

focuses on the wuclal aspects of the stimulus situation amd
ignores irrelevant aspects; similarly, he drogs out hypotheses
that be does not need,. FPresuswbly the s-hisgophrenie cannot
sxcliude nonessential stimalus elements, hence the weighiings
atiached to tbw clues dilier mavkedly irow those stiuuched by
noOreals.

Bven ia the luCii giroup, L@ meun response fails to
reaclk the ideal, regardless of the nucber o1l trials provided
for in this experiment; the observed standerd devistion re-
wains substantial toroughout the experiment. while normal
respondentis, however, benefit from clues provided them with
any degree of Jeinforcement, the maladjusted group suows
poor results wvhen confronted with a pancity of clues, in the

lowver reinforcement schedules and can extract information only

3 Noruan Cameron and Amn He.geret, Lgb ‘giholo v,
Boston, Houghten '#:flin, 15%1, aviesh: g,
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{rom more evident clues in tae higher reinforcemcnt schedules
(vize, 6C120, %0l amd 100IC),

An explanation as te¢ ihe poor periormance cf tie
meladjusted subjects, which is reflected in ihe urootlce
sattern of the learaing curves presented in Figure 3, and
previously reiferred (o, is suggested by the theory of
C‘amran.LF The latter ssseris that schisopirenics' behuvior
is acuteliy influsnced by rendom interf{erence, Ihls theory
assunes (L&t vhen ¢ scidsophrenic 18 Jvewd with & tusk, ne
cionot stiend preperly or in a sustained fashicn, meintein a
sel, or chunge the set quickly when necesssry. His ongoling
response tondencles suffer interflerence {rom irrelevunt,
eiternal cues and from internsl stimull which consist of
devisnt thoughts und ssscciations. These irrvelevant, dis~
tracting mudiated stimli prevent Lim from mainteining & clear
fecus on the intended pereeptions. The effect of this extrsne-
ous interference manifests itaelf in the sharp fluctustions
observed in the latter seygments of the learaing curve
(Figure 3).

Tlie process that hsez been exsumined in this study is
presuned to take place in the following uwanner:

L Sormen Camrong "Ressoning
eation in Schizophronies PSY 4

Acgression, amd Communi-
Ho. 1, Whole No. 221, 1938, . 3w

donosraphs, Vol. 20,
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1. glues.~ Tue primciple cluas presunted 1o Lhe sudject
~onslst of the stimulus cards and tne sxporimenter's
responscs. Inltlally the subject also comnsiders
addéitional, wxireneous cliuds.

2. /uothesed.-

a) Bording: Lewa clue s eviiuated wu signisyin,
"it 48 amuditive’, or "it is suvirscuive“.

b) desgollbgs ki hypothesis i3 Justiried by a
rationallxed cousment,

vy Wdulits Baco Lgpotuesis 1s eaalgned & welgut wida
18 sowe lracliua between zZerv anc one. Jue sum of
8li welghis ~saigned to ¢ach ¢f Lhe nypotneses
Jnvarlably equuis one.

3. BgewoRgg.~ T suspoiet, i1 ls wdéitive (subtreciive)v
15 determined by the approprisie Lypotheses with &
total welght exceuding .o.

ke Fp : o= hs the lesrning process takes elfect,
the {requency wiic which a certaln hLypotnesis is
chogen (e.g., "iL i8 sdditive") tends in some degruc
to upproaluatie that intended Ly the experimenter. .t
the same time the subleci unconaciously assigns
weights (step 2.¢ sbove) in suc. & zanner et tue
resultant response pattern conforms t¢ the learning
curves observed in this investigation (see Figures
2 and 3).
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Tie process just outlined illustrates the asnner In
wrich an organtiasm adapts te his eavironment by learnin; froz
past experience, even though these inelude ~ multitude of
unreliable clues., To the extent thst ke i3 unuble to exiruct
tne full mecsure of perceptusl experience frem sdmittedly
enbi ruous clues. the sowctllad malsdiusted orgzeniss finds
himself handfcapped in his ability to adiust to the environ-
ments) demands, Tn the worde of Tuvlmen and Dr.nswih, ' Indedo,
we would like to turow out here, as ¢ inal word, Li;¢ su.ges-
tion that all protlems of psycholegy [.... center arcunc ihis
ene general feature of the plven oryaniss's abllitles e ol
tondencies Tor sdjusting to these asctual causal textures, -

=g
these actual probebilities 5 {0 caussl couplings.” -
3 [ \uﬁmnta L]

These results might be criticlised os merel, substinii-
sting previous findings that sculzophrenics are relative’;
unadle teo hold & learning set, are less well motivated :nd do
not understand instructions as well as normais. Careful
obserwveations of respontents in this study indiceter that
practicelly all of the sublects thoroughly understood the
experiment as evidenced by the practice series and is further

5 gdwerd C. Tolman and ggon Brunswik, 'The Orysniss

and tue Ca Texture of the invironment™, Pg.cholozical
Revisv, Vol. %2, 1935, »n. 73.
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documented by their verbaiizations throuzhout the experiment.
108t were indeed .izhly motivated since they perceived the
task as & test on which thay assumed good performance might
hasten their release from the hospital.

The discus:zlon in the precedin; section ras agzerted
that malsdjusted subjects do undergc a lessrning process .ut
do not seen to extract the seme smount of information from
clues as normals succeed in doing, It might be asked, 1f
this truly follews from the experimentsl findings., T4 1t not
pogsiblae, that the mmladjusted subjects' perception is ilentli-
cal to that of the normel, but that only his answers sre unre-
lated to his perceptions and tie analysis is therefore not
Justified in drawing any conclusions {rom the observed response
patterns,

It sust be remembared, though, thst the experiment
was ¢isguised &3 a problea sclving task in which subjects,
normals as well 23 maladjusted, had no inkling of the true
purpose in tne aind of the experimenter. Since, moreover whatie
ever learning process took place occurred without evirensss by
the subject, the responses given by the latter :-:n be Lut &
reflection of the extent of this learning. In addition, it must
be remembered tLrt the maladjusted subjlects were Lighly motivated
to cooperate in the experiment; Le felt thus compelled to answer
(which in itself indicates that perception has taken place) and
thus unknowingly provides the very date whicl the experiment

calls for.
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Furthermore, it may be pointed out thet the high level
of significance found for tne mean snsvers given in the higher
reinforcement schedules glves ‘uriner evidence of ‘he uncon-
scious learning process that has telen place, Lulite evidently
these responses would be either not significuntly different
from & pureliy random pattern, or, if gilven purposely and
muliclously, would be found to be significantly Jower from such
8 chance pattern,

Pipal.y, the (ollowing point besrs elaborationt The
problem solving tasi outlined sbove, which wes presented to
the sublects in uw:is study, appeers to be one of extructing
seomatric principles similar to what 13 fouad in a concept
forsation task, Goldstelin and huaererﬁ rave shown that
schizophrenics penerslly show a tendency toward concreie solu~
tions of abstrect problems., A superiiclal anslysis =i ht
suggest that since schizophrenics are dericient in abatract
problem solv.ng, this could be & mejor source of the Jdifer-
ences observed in this study betlwsen noramals and scrizophirenics,
Exactly the opposite is truer ie concept [ormation set is
actusl.y a distrecting feature of the tagt and L.uu 8cly 8
an interfering fo.ture in the conscious detection of the
pattern of reinforcezent, A subject who experlenced (iiffi-uliy

with finding geometric relationsnlips might be expected to

Behavi 6 xhrgxﬂolgatcinlanﬂ 4. Sheerer, "Abstract ind Concrete
viour: Ain Experimental Ztudy with apanial ,@sts®, Pgyenslo-
£lcal Yopographs, Vol. 53, No. 2, 1941, vi-1.1 p,
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abangon the sesrch roy iawliul reletionanips. In this study
it was found, 1a fact, that some of the scuisopirenics did
Just that, wWithou$ the distracting imfluence of the concept
lformation sot,y the sudject aiwuld perhaps be in a betier
pesition w0 detect ths preseace of the reinforcing schedule.
Judzing from the results, however, if sbandosment of the set
was present o a significant deszree, it cic not in tne least
seenm 0 faallitete the learning of tie patiern smong the

sei.izopnrenics.
b, Limiteations of tio Muie.

This study is thw (irst step in what should become an
extensive area of raseurcli. HNo attempt hias bvan mede hers Lo
delinstu the preelsc Danolional relationsilp beitwesn lavels
of sdeptdvarmss wnd probehilily discriminetion. ‘ihe group in
this study 19 & suell and Leterogensous one in tams of precis
diaznosis. Sonetoeloss, e design that nas been employed Lus
yielded valuable intormmtion., OUnly those inferencea which
are directly related to the eapirical avents of the experi-
mental aitustion bave been attempted,

Y. Implicetions for Purthwr Raesesrcn,

A variety of researches is suggestod by the rather
promising results ¢! this spplication of perceptual tuLecry
of behavior dlsorder. The follewlng ere sose lines of
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investication whict might represent first usteps 1in bullding
8 comprenensive body of knowledges in this eres:

l. A more precise definition is needed oif the point on
the continuum between & S0: ¢ and 107:0 disgul sed
petiern «t which the scudsgephrenics show a differen~
tial respongiveness grester (.an cuance to two
alternatives.

2« Latended probability trisls in & deslan similar 1o
that o this atuddy @i, ot #how some lmprovement in
probablility lecrning a8 » functieon vf Lhe inerevsed
number ol trlials,

3. The present study s used probability patierns whidl
are invariant in terms of the regouse potterns. '~ ne
relationship Letween ergonism and envirommsnt is one
el interaction, however. There 1§ & fevidback rele-
tionshipy and thie event probabilitics are olten a:tersc
by the organisw's responsiveness, ‘uerefores, the swdy
of contingent probability tasks whercin the stimulus
probavllity 1is modilfied by tae subjecl's response
vould seew profitable.

b, Besldes varying the stimulus dimenticon, the subloui
variable need elso bLe investlgsved, IL wouls bLe
intereating to dotersine whether differonces eslst

betwean the various schizophirenl: subostegorics. i:rus,
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for sxample, onoe might investizete for differences
among process and reactive; parzneid and nonparanclid;
simple, catatonic, hebephrenic and parancid schizoe
phranics on this perceptusl task,



SUMMARY AND CONCLUSIONS

Brunswik's perceptuoal theory of probabliistic fun.-
tionalism holds that the enviromment of the crganisse contalns
both constant and varying elements. According to tals view,
the organisw smat intorpret the cause-amxt-¢ifecl sequences
of the envirernment by mewns of probabllistle (ueg because ¢f
the ambliguity of many envirommentsl signposts. in order to
stabllige on enviromment thet 1s in part umdergeing constant
change, the organism must be sble to make 3 ressonebly scour-
ate entimate of events or objects from certain cues. Hilgerd
a3 elaborated this tueory Ly adding that 1t is not only tue
simple perception of svent frequencies whieh cherscterises
perceptunl evants, but also lhe patierns of experienced
fraguencies.

Brunswik's view thatl orzenisms sre gensitive o0 &
large runge of ecological probablliitics has been substentiated
by & number of so-cslled probablility matehing studles, Lhese
studies,; involving both humens snd infre-pumans, heve shown
close correspondence between event anxd responss probabilities.
The theory hss thus proven useful as a theoretical [ramewori
for the anslysis of patterns of responsy in some probability
situations,

I the perception of probability events in their
elensntasl form is an essential part of the adaptive process,
then organisms manifesting extreme non-adaptive behsvior
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might exhibit an impalroent of tiis perceptual procesa. The
schigopurenic hunan sessma an ldeal subtject for the study of
saladaptiveness, for his benavior tends to be poorly artiou-
lated vwith the demande that his environwent places upon hiwm.
There is presently no sdequate explamation for the etielogy
of the loas of reality contact eahibited by the schisophrenic.
And, in fact, little is inown about how severe the “loss of
reslity contact® reslly is. ¥For it is mot known whether ihe
bizarcvensss with which he responds to hls environment is be-
cuuse of an inpability to extrsct ceriwin information from his
enviromment necessary oy asduptetion, or whether he lacks tha
caprelity to integrate the information,

This study iz an atteupt to spply ithe formulation of
Brunswik to the malsdaptied organisx. “he generzl purpose 1s
threefold: (&) to explore the validity of Brunswik's theory
of probabilistic functionslism when applied to the amladapted
organism; (b) to investigats the importance of perception of
simple prowebilities and the uitilization of probability
information necesssyy for the adjiustment of organiamy ami (<)
to examine the posxibility that symptom manifeststion of
schisophrenia uight be related to impaired perce;tusl funce
tioning in the discriaination of simple probabilities.

A group of sixty aschiseplrenics and a2 correspomiing
group of normels wers given a two-choice probability task
disguised &8 2 problow solving task, This task consisted of
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matohing ;eometric designs. On esach trial the subject had to
cheose betveen twoe types of varlations s matching & key
design, The prodbability pattern was the achedule of relnforc-
ingz the variations,

On the basis of the resulis obtalned in the present
inwestigatien the following cenciusions appear wirrented:

l. Schisophrenics, in contrast o normals, svince
ispairnoat in the sbility to disoriminate simple
probability petterns when such patterns are disgulsed
as & problem solving task, Tie response pstterns and
svent probability patterns of these subjects do not
show the close degree of correspondence cLsracteristi.
of normal sudbjects but rether tend towsrd sn erreiic
pattern,

2, Schizophrenics' response probebilitlies show no tendency
to reach aaymptotically the ldesl predicted by prova-
bility lesrning theory.

Thus the sensitivity of sthe organism to the voulogical
events of a probabilistic nature has been shown to be lmpaired
in schlsophrenia under conditions of discrimination without
AVAreness.

This results confirm the importance of Brunswik's
theory of probabllistic functiomalism for erriving at an
understanding as to how the organism sdapts to his enviromment.
Normal subjects have besen shown to possess the sbility to
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extract the necessery information from & series of ciues
which allows them to perfectly sdjust to the demands of an
identical experimental setting.

3ince this study has been primarily of an exploratory
msture, thoere was no need to relate the magaitude of the
reiaforcoment previded and the amount ¢f informmtion extracted
to the relative degree of maledjustment in each subject,
Puture studies zmay well investigate the preciass functionsl
relationships between levels of sdaptation an! sensitivity
to various probadility schedules,

The implication of these results would be mors far
resching if ome could demonstrate, fur instance, tuat tiis
perceptual inabllity exists in those prtients who are in
remission from thalr schisephreanic psychosis, or in those
oormals who become sehizophirenic for Wrief perlods once 1t
has besan established that schizophrenics respond in & similar
manner to various reinforcement schedules. It is hoped that
this study has suggested & frutsful line of investigation
for beth testing functionmlistic theories of perception mnd
for gaiaing insight into important information-gathering
abilities of the functioms) paychetic,
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GLOSGSARY OF TERMS USED

The definitions given below are intended to clarify
tie meaning given in this study to terms which elisevhere
wignt be used ethervise,

ADDITIVE CARD:
A cezd on which & line is resoved from the right sicde of
the denign of thie key card und placed on the left desisn.

BLOCK:
A saries of tem successive trisls (gugd,.vigs).

BEVIROXMENT s
& eollection of objects, which are subject 0 change,

FREQUEWCY s

The mumber of times a specific event is observed,
GUESUING PAEFERMNCE:

Tie Ligher of tha two ratios with wvhich the additive

and subtracilve variations vere chosen in a seriss of
practice trials before the actual experisent.

EEY CaRD:
A verd containing one of ton basic designs used in tie
experiment.

FLRCEPLIONS
Mechanise by which usefNul informstion about environmental
events is introduced intc the organismic system and
organined by it.

PRAGENTATION GOHREDULE:
A termined random order in wplich cards sre shown (o &
sublect in & manner designed to ainimice citrunecus clues
a0t part of the exparisent.,

PROBABILITY HVENTSHs
INTENDED PRINCIVLES:
The ratlo of & specifiz selection (additive or subtraciive)
o the total mumber of trials in the experiment.
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FROBABILITY RATIO:
1/10 times the musber of times o chosen varistion (I.e.,
slther sdditive or subtraetive) vas achknowledged us
reorrect” during s tirisal run of ten obserwvetions; someliines
§?g§ausaﬁ &s per cwnt (by multiplying ihe above retio by
4 -

PROBABILITY, SUBJECTIVE:
vhe dsgree of certainty wihieh an insividual stiachies to
sk hypothesis or an avent. 4 volue of one indlcates cowm-
plete certalnty that the hypothesis 1z valid; & value of
Zerc expresses complete certainty that it is invalidy
ville a velue of .! signifies complete uncertainty s
te the validity of the hypothesls., Cther vulues czn be
similarly interpreted.

RELATIV. FREQUENCY)
The mumber of times & certeln event occurred, related
to the total mumber of trials.

SCOREs
The number of times the subject selected Lhe required
veriation in s block of ten triels.

SUBTRACTIVE CARIs
A card on which s line s removed from the left design of
the sey eurd and placed on the right design.

TRIAL:
The presentation of one key and tvo variation cerds to a
mibjset, his selection of & specific varfation, and
recording ef the snuver by ihe experimenter.

VERIDICAL PERCUEPTICH:
Perveption (gued,vige) vorrespondin; to abjective fecs.

WEIGH?:
*Welghta® are used in & probebllity ssnse. asch velght
is & non~negetive number squal to or less t.an ons,. lue
sum of all welghts auslg t0 mll possilble aiternative
kypotheses 1s ons.
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THEORKETICAL CONSIUVERATIORS CONCEANING THBE
FORMULATION OF THE HYPOTHE:IRBRS

It will be noted that the genersl experimental
hypotheses ure stated in the direction that they are &xpected
te take and therefore would require s cne-talled statistical
anzlysis. The statistical hypotheses on the other hand are
stated in null Jorm which indicates the application of & two-
talled test., In the discussion to follow a rationmle will be
developed imiicating that the two iorms of the hypotheses are
not contradictory tut rather complementsry and necesssry to
the theoretical positlion adapted by the investigstor,

Aesearchers Luve oftan been laced with the probles of
deciding betlween & one-tailed snd twowtailed test o signifi~-
cance whonever theory is being tested., The litersture on this
question 18 quite extensive. In Iwrief, the following major
positions exist: Jennal and Mark® among otLer proponents ol
the one~talled test argue that theory (or previous research)
dictates the direction of the bypotheslis., The appropriate snd
more powsrful statistical test is, therefore, cna-taliled.

1l o V. Jones, "Ttﬁta ot Hypotnasnss One-3ided vs,
Tvo~ilded Altermtives*, Pavaholog dletin, Vol. 49, de.
1, Jamuary 1952, p. b3k

2 #mlvin R, arks, "Iwo Kinds of anerimant Diatinr
guished in Terms of atutiatienl Operstions®, Py
m, Yol. 5&; 8o, 1' Yay 1?511. P 179"‘1(3‘0
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Jones, for example, in presenting Lis arpuaments s« einst
the use of a two~talled test, states:

Yet in muany casos [...) 10 18 not the test mosd sppro-
priate for thelr experimental problems. 'ore often
than net, in payebologlcal research, our hypotuuscs
have & éircatisnnl character, [..., theoreticsl cone
alderaticns allow pestulation of the direction of ths
experimental affects, T:he apirepriatm axperimantal
tost 1s o which takes this inte account, a test of L)
the mall hypothesis, against a2 ons~sided zlternative.

The opponsnts of this viewpoint, on the otier hand,
coneede that in psycbologliesl]l resesrch experimentslly cen-
caived hypotheses zre dirsctional. Sut, they argue, 1t does
not follow from this thet the one-tsiled test should be used,
The mmjor arpuments ageinst using a one~tziled test may be

summarized s follows:
1, B&rheﬁ presonty a very cogent sr umént sgainst ihe
use of ¢ one-iniled test:

From any careful sxemineation of the contemporary litera-
ture v must conclude that nowhere in toe {ield cen we
have sufficlent s prior! confidencs in the outcome of

wny g:nu&u:xy aev sxpeariment to Justify the nsgliect
of dirferences in the unexpscted ﬁirceﬁicn?§

Furthermore, this would only lesd to conclusions ati low levelis
of cenfidence which tend o be unreliable, "{.... 'nd the

3 Jomes, Q. Cil.s Pe Wb,

b C.J. Burke, *A Brief Note on One-isiled Teats",
g hadesin, vel. 5S¢, No. 5, September 1753,

5“9 Pe 385-»
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adoption ef one-tailed tests is equivelent to a genersl
levering of levels of confidence, W0

2. %The ressarch worker's primary concern will
iasvitably be te prove his own (pet) theory. Few stiempts,

AT any, will be made to test the limitations of 2 thesry. ind
ify by cuance, the resulis bhappen te fall on the cpposite
tail, the investigator will mot question his theory znd
“nothing will siiake his feith in ‘pure chance'! as thae csuse
of it/

3. Ono of the major goals in theory building lies in
its applicebiiity. To remais strictly on the theoretical
leval 13 to exclude the living organiss and since organisms
do, at times, behave in a wanner contrsry to theory the
adequacy of a ons-tailed test bLecvmes questionable., 4as
Cattell says, "It seems that one muut subscribe to the extreme
ssnse of Allpertts argument and edmit that all traits are in
0N MLY mnm."a No two individuals sre exmotly miikej
therefore, no mathematical charscterizstion cen do complete
Justics to their individuality nnless we allow and account for
all behavior sven vhen it takes a directien opposite to t.at
dictated by theory. (4 tvo-tsiled test is more sensitive to thesc
fluctuations,)

§ Ibid.
z WK, Hick, "A note on One~Tailed and Two~Tailed
M'g * Vol. 59’ No, "g Jm 1952' Pe 31?-

Y w B. “tt‘ll, $ODTM XA VY. Sgadurepent ¢
Personnlity, Yonkers, H.Y., World sem Ges LB, B, Gl,
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An additional point may be made slong this line of
reaponing: The process of dullding s theory leads to experie-
mantation whieh in turn leads to sampling. The purpeses for
sompling are many; besides putting theory io sn empiriesl
test, a properly Jdesigned semple silows the exporimentar to
gonerslize from his sumple to the entire populetion in this
cless, The sample must, of course, be representative of the
population. Fer 1t 1z enly then that cns is able to make
iaferential statesents snd to gemeralize from the ssmple to
ths popwlation. Representativeness is achleved only when

idiegyncratic modes of behavior are also permitted inclusion
and are thus free to influence the resultis regardless of the
direction they take.

Purthersore, Bruuswikg has advoonted th-.t in psycholoe-
glcal resenrch 1% is not only necesssry that individuals be
representatively sampled from well defined populations but
&ino stimulus situations from well defined naturslecultursi
“ecoleogies®. These representative sampling situstions will
allow ons to take cogmizence of the occusional major failures
while at the sume time,allowing full recognlition of the

favorable ceses.

9 kBgon Brunswlk, "Jystematic and Representatdve Deslgn
sy clivlogioal Experimants™, in Jerzy Neyma: ed,)
RNy NelH 00 Mothexst) ool * s Lot I X Xitd
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Wnat are the relative stetistical merits betwsen a
ons-talled and two-teiled test? I{ » one-tailed test is used
and the true alternative is in the direction of the rejection
region, then this would be the more powerful test. "In & way,
we get a little statistienl credit for asking a more sesrche
ing qmtion."m The "credit™ is the critical value necessary
for acceptance or rejection of the null Lypothesis. This
valus is alveys less than would be reguired if & two-tailed
test vere used, If, novever, the true slternative is on the
tail opposite the rejection region in & one-tailed test, the
power would be extremely low "[,... in fuct the power wili
always be lesz than alphe in the test of a maan."u

In viev of the preceding discussiocn, the following cone
clusions may be renched: It is conceded that the more searclie
ing gquestion in testing 2 theory undoubtedly is one whieh
predicts the direction of the results. Yhis does not, however,
imply that 1t need be univeeal., Even though the prediction is
expocted to be coniirmed in the majority of cases, thess may
be instances where the findings are not consistent with the
prodicted direction. As will be seen the experimentsl design
in thisg study attempts to sample six diacrete points elong a
contimuus or probabilities (viz., "G40, 6080, 7¢130, <0120,

10 willism L. Hays
York, folt, Rinehart and W

11 Ikid-
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0110, 100:C). Due to the very nature ef the scidzophrenics!
illness 1t iz guite posaible that no differances existi at the
lower aud of the continuum, It is {or these recsong thot the
genersl and statistical hypotheses are steted differently.
The zenarzl expaerimental hypothesis predints the

general direction that the results are expected to take con~
sistent with the thecoretical formulations, The statistical
hypotheses, on the otner Land, are astuted in & more siringeat
fashion (two-tailed). This, it would sppesr, would be t:e
more appropriate question to pose., The sdwantage in this
formulation is thaty (a) it requires a larger critical value
before its significance is sceepted; (b) 12 15 more sensitive
regardless of the direction of the results; and (c) it tests
the limitations of the theory along with the f{avorable cases,
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ABSTRACT COF

Brunswik's perceptual theory of probabilistic funce
tiomalism holds that the enviromment contains both constant
and varying elemsnts., According to this view, the organism
mist interpret the ceuse-and-effoct sequences of the environ-
went by means of probabllistic cues because of the amdiguity
of many envirconmontal signposts., [n erder to atabilize the
environment that is in part undergoing constant change, the
organism must be &ble Lo make & repsonmbly accurate estimate
of events or subjects from certain cues,

This study is an stteupt to apply the formulations of
Brunswik %o the mladspted organism. The general purpose is
threefold: (a) to explors the validity of Brunswik's theory of
probabilistic functionslism when applied to the mmladapted
organismg (b) to investigate the importance of perception of
simple probabllities and the utilization of provability in-
formation necessary for the sdjustment of the organism; and (o)
to examine the possibility that symptom xanilestation of
schigophrenia might be related to impaired perceptusl funclion=
ing in the dfscriminktien of simple probatilitles.

1 Erich Schmeider, doctoral dissertation presented to
the Paculty of Fa{chnln and Bduecation of the University of
Ottawan, Ontario, 1966, viii-li7 p.
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Sixty schiscphrenics snd us many normals werd¢ zZiven e

twoecholce probability task dispuised ws rn problem solving
task, ‘his task consisted of matching eomeiric designs, On

each trisl) the subject had to chLoose betwoan %o types of

varistions ss matohing & kay dusign., 1he probability pattern

wes the schedule of reinforeing tne variations.

On the besis of the results obtained tie aexperimentsl

hypotheses wers accepted, 7Thils led to the follewing coneclu-

sions, which appear wsrrented,

1,

2.

3.

Schigophreéenics, in contrast to normals, show lapeirment

in thedr ability to discriminste simple probability patterns
vhen these sre disaulsed us « problem selving tusk.

The respomse priterns and event prolabllity patterns do not
stow the close degrea ol correspondsnce characiazristic of

normel subjects but tepd towerds sn erratic patiern.
échizophrenic response probabillitives show & lendency @

resrch & level, significantly velow the ideal predicted by
probability learning theory.
These results zuggest that Brunswii's theory of

probabilistic functionaliss may rove importent lmplicetions
for uaderstanding hovw any organiem acipts 10 ois enviromaent,
The limitations of the study were discuaszud sleng with

recosmendations for luriher resesrch,



