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IHmODUCTIOS 

Tolman and Brunswik set forth a conceptualisation of 

the perceptual process which Brunswik has characterised as 

probabilistic functionalists . In their treatise they pro­

posed that the cause-and effect sequences* or 'causal strands 

of the perceptual world", fall into two distinct categoriest 

those that are relatively fixed and consistent and those that 

are uncertain and contingent upon circumstances* They point 

out that because of the ambiguity of many of its environ­

mental signposts, the organism must interpret the cause-and-

effect sequences in terms of probability based on experience* 

This thinking has profound implications for under­

standing the perceptual processes in terms of their functional 

aspects rather than as mere passive registrations. In this 

study It is proposed that the application of Brunswir's 

principles to the reaia of psyenopataology might have value 

for both strengthening the assumptions underlying this view 

of perception and for gaining insight into new aspects of 

the maladaptive processes. 

The first chapter will be devoted to elaborating 

Brunswik*s position, tracing the relevant experimentation 

to its present state in perception and learning theory, 

surveying the work on perception In the ar«e of psychopathology, 

especially in schisophrenift and finally, developing a rationale 

for tho present investigation. 



IHTRODUCTIQS viii 

The experimental design Is detailed in the second 

chapter* The discussion includes tho formulation of the 

null hypotheses to be tested, a description of the sampling 

and testing procedure and an outline of the statlsticsl 

techniques. 

The experimental findings are presented and discussed 

In the final chapter. Following upon this the limitations 

of the study are indicated along with suggestions for further 

research* The report concludes with a summary of the find­

ings and the conclusions reached. 

The appendix contains a glossary of terms Including 

operational definitions designed for purposes of this 

study. 
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REVIEW OF THE LITERATURE 

This chapter attempts to truce the evolution or the 

research hypothesis of the present Investigation. For pur­

poses of c lar i ty , this evolution may be seen In two sections* 

First , the theoretic;.1 framework tor this study will be 

presented, tracing the relevant experimentation to i t s pre­

sent state in perception and learning theory. This leads to 

the second section wherein the work on perception in the &rea 

of psychopathology, especially in schizophrenia, i s surveyed. 

In this section an attempt i s made rigorously to define 

"perception" extending the term to the maladaptive organise, 

and developing a rationale Tor the present study* The 

chapter concludes with a summary &x& st&teasent of the u>sic 

problem* 

According to Volman and Brunswik,* an ergbnlsm oper­

ates In an environment that i s u 

[ . . . ] causal texture in which different events are 
regularly dependent upon each other. And because of 
the presence of such causal oouplings, actually 
existing in their environments, organisms come to 
accept one event as a local representative lor 
another event*2 

1 Edward C. Tolman and £gen Brunswik, "The Or^nlsos 
and the Causal 'lexture of the Environment", Psychological 
MyijQt, Vol. »*2, 1935, P. W3-»»7. 

2 Ibid.*, p. Vj. 
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Any present perceptual experience consists of a 

total complex of cues* In the process of experiencing the 

percelver learns to evaluate some of these cues as reliable, 

comes to consider others as ambiguous and partly confusing, 

and decides to dismiss still others as totally misleading* 

Rarely, however, is univocal relationship experi­

enced. 

Types of local representatives are, that is, not 
connected in simple one-one, univocal fashion, 
with the types of entitles represented. Any one 
type of local representative is found to be 
causally connected with different frequencies 
with more than one kind of entity represented and 
vice versa.3 

Thus, if an organism is to perceive an object meaningfully, 

it is forced to venture hypotheses, which will have a certain 

probability of being correct* The magnitude of the subjective 

probabilities involved- is related to the unique situations 

in which they occur, and to the purposes and values of the 

experiencing individual. 

Quite often the percelver thus faces a whole number 

of mere or loss incompatible, sometimes even contradictory 

hypotheses, each of these essentially a probability estimate 

of the significance of a given cue. A resolution must be 

effected| it is accomplished by means of an unconscious 

weighting srocoss. Cues which on the basis of past experience 

are assumed to have the lowest validity are given the least 

3 IbJ£»t P. ***** 
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weight and, conversely, the greatest weight is given to cues 

presumed to hove the highest validity. 

Due to the "semi-erratic" nature of the environment 

and the varying trustworthiness or the cues, the organism has 

no alternative but to venture, formulate, and evaluate these 

hypotheses, and subsequently select one of them. In the 

words of Brunswik [...] while God does not gamble, animals 

and humans do, and they cannot help but to gamble In an 

ecology that is la essence only partly accessible to their 
k 

foresight' * 

Ihe stat ist ical adequacy or true representativeness 

of the organism's entire previous sample of experience will 

determine the veridicallty of the selected hypothesis. Hew 

experiences are added over time to become part of future 

hypothesis-formulation, and thus perception. 

As just shown, ;©l«an and Brunswik's interpretsUon 

ef the perceptual proeess i s largely dynamic in i t s approach, 

end prismrily concerned with the manner by which the organism 

stabilises an environment in spite of an Infinite variety 

and shift la stimulus conditions* 

Perceptions change, and learning takes place, by one 

of two distinct processes. One of these takes placo within 

the already existing framework of assumptions or hypotheses 

h Kgon Brunswik, In Defense of Proba&ilistic Func 
Uonaliamt A Reply", fa,y<frolP£!£*,! ffrVaOWt. Vol. 62, Ho. 3, 
May 195$. p* 236. 
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and results la an assignment of different weights to the 

existing hypotheses* In another process, now hypotheses are 

acquired either by 'trial and error* learning and the accumu­

lation of adequate experience, or by t*>e application of 

reasoning based on general experience. 

Tho authors finally assert that 'in the case of 

unmodiflable instinct tho new features are never noted and the 

new hypotheses mover acquired; the organism continues to bo-

have la the old fashion and goes under1. Jfo suggestion is 

offered In their paper, however, as to whether malsdaptod 

humans conform to this dismal extreme, or otherwise, to what 

extent their learning process parallels the one advanced in 

their treaUse. This question will be thoroughly explored 

la the course of the experimental study presented in this 

dissertation. 

It has been shown above that tho theory of Tolaan 

and Brunswik primarily evolves about tho ability of the 

organism to make a reasonably accurate probability estimate 

between certain cues and events or objects. 

It might be asked if this theory is sufficient to 

explain perception* Hllgard,6 for example, argues that a sere 

5 Tolman and Brunswik, p». c^t.. p. 73. 

6 armost a« Kllgard, 'The Role of Learning in Fercep 
tion', in Robert R* Blake and Glenn V* Ramsey, (9d**)t 

P r e s ^ ^ ^ l ^ A*Ifttil§ ̂  f* r f f 0^*^' *•* *ork' Th* **mU 
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frequency theory of perception Is a ^reat oversimplification 

of perceptual events. He states that "in perception as in 

learning, interpretations are modified by the patterns of 

experienced frequenclea and not solely by the totals of such 

frequencies.-"'' Notwithstanding this criticism, it neverthe­

less appears to bo a useful theory which can be experimentally 

demonstrated to account for perceptual learning* 

The following section is an examination of some 

experimentation relevant to this theory in the area of per­

ception and learning, with special emphasis on the discrimina­

tion of probabilities* 

1* The Discrimination of Probabilities. 

Brunswik® followed up his aforementioned paper with 

a study of probability learning in rats. Different groups of 

animals were rewarded with different frequencies in a simple 

T-ma*e. Training consisted of twenty-four runs, four on the 

1st day, four on the 2nd, eight on the 3rd, and eight on the 

hth day* lie found that ratios of reward could be estimated 

by the rat and that it would go to that side of the maxe where 

it had the highest probability of being rewarded. 

7J&U., P. US* 
3 £gon Brunswik, "Probability as a Determiner of Bat 

Bo^viorw, Jwrnaj, 0/ fiWftMliSl FjrOfflilW* *'cl- 2^ 
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Ketes^ criticised Brunswik*s experiment by objecting 

that his series of trials was so abbreviated that one could 

not bo confident ids animals had reached asymptotes, in a 

study which essentially replieated Brunswik's, save for the 

fact that their animals were run one trial per day for % 

days, Kstes predicted that "under a 75>. random reinforcement 

schedule, the probability of the frequently reinforced 
10 

response would tend exponentially to .75 as &n asymptote.* 

The study yielded mean asymptotic response probabilities In 

close agreement with the theoretical prediction. 

In other studies, human subjects h&ve been asked to 

predict whether one or the other of a pair of lights would 

appear,** whether one or the other of a list of two words 
12 

would next occur, or whether or not a vertical or horizontal 
IJI 

line would be presented* Close agreement has been found 

between event probabilities and the frequency of choices. 

9 W.JL £»Us, "Of Models and Hen*, American, ffrc*ff*Ur-
^Lj^, Vol, 12, 1957, P. 009*617. 

10 Ibid.. p. 611. 

11 Lloyd 0» Humphreys, MAcquisition and Extinction of 
Verbal Expectations in a Situation Analogous to Conditioning' , 
Journal of Experimental Psychology. Vol* ?<f, 1939, p. 39)*.301. 

12 hurray B« Jarvie, *Probability Learning and & 
negative Recency Effect In tho Serial Anticipation of Alterna-

sr%f^iri^nr^x2ii-i^:r*^ ,'^XPairgfat'19f iY'vo1- * 
13 Harold w. Bake and gay flyman, 'Perception of the 

Statistical Structure of s Random Series of Binary Symbols", 
journal of^Ixgerlacntal Psychology Vol* **5» 3®. 1» Januarv 
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There is another class of experiments which demon* 

strstes the acquisition of perceptual biases based on prebab-

illstic cues* Brunswik and Heraa* argued that if the 

acquisition of perceptual cues is to be representative of 

natural conditions in daily life, experiments on perceptual 

learning will have to duplicate the low dependability of the 

ecological relationships involved* In their investigation 

subjects vers presented with pairs of weights which were 

lifted simultaneously. For half the subjects the preponder­

ance of a relatively heavy or light weight was on the right 

side, end for half on the loft* Throughout the series the sub­

jects were asked, on each trial, which of the two simultane­

ously lifted weights appeared heavier at the moment of lifting. 

Throe main types of presentations were interspersed 

in a controlled random fashion during the training sequence 

of seventy-two uninterrupted trials* Each block of nine pre­

sentations consisted of four balanced (0)T four positive (') 

and one negative (-) pairings, A case in which the presenta­

tions on tho two sides wore either both "heavy" or both 

"light* represented a balanced pairing. Presenting the heavier 

weight to the so-called positive side, with a lighter weight 

on the opposite side, constituted a positive pairing* The 

mmmmmmmtmmmmmmmmtmmmmmmmtm 

Xh Kaon Brunswik and Bans norma, "Probability Learning 
of Perceptual Coos in the Establishment of a Weight Illusion*, 
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positions of light and heavy weights were reversed in tne 

case of tho negative pairings. 

In most of the positive pairings, an objective or 

"ecological'' correlation was established between position and 

heaviness* Ths Mailer and Schumann weight expectancy illusion 

was used as a test of perceptual learning of the Inconsistent 

position cue* In this i l lusion, l i f t ing of a relatively 

heavy weight e l i c i t s an underestimation of weight in subsequent 

trials and vice versa for light weights* vince the preponder­

ance of heaviness occurred on a particular side, by virture of 

the experimental design, the Incidence of these illusions was 

utilised by Brunswik and Heme as a test of the perceptual 

acquisition of the inconsistent position-cue. 

Tho probability learning curve of these expectancy 

illusions started at chance and readied a relatively Mgh 

level on the eleventh training trial which was only the fifth 

pairing of the balanced condition* The curves of the objec­

tive correlations between position and heaviness were followed 

closely by the incidence of tho il lusions indicating the sub­

jects' f lexibil ity and sensitivity to the objective state of 

affairs. 

Levin15 found that the two variables, namely, relative 

frequency and weight differential, were Inextricably tied 

1J rtax *» Levin, "Inconsistent Cues in the Establish-
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together in Brunswik and Boris* f s experiment* Correcting tfcis 

and other methodological shortcomings, he reinvestigated the 

phenomenon and concluded thati 

The results of the experiment confirmed the findings 
of Brunswik and Eerma* Move significantly, however, 
they indicated that their results are generalise bio 
beyond & particular sequence of presentation* Further­
more, their results can now be said to obtain not only 
for ecological relationships which fluctuate widely in 
their probable and partial validity but for relation­
ships which are more uniformly inconsistent as weII.I6 

Bake and flyman1' {save questioned the ability of the 

subjects in these experiments to perceive the probability 

rules by which a series of events was generated* in a 

probability learning experiment, examining responses as a 

function of the preceding responses, they found that subjects 

responded to sequences of events* "Subjects do not f irst 

perceive the rules by which the aeries were constructed and 

then rma9oa& accordingly; instead they respond as though the 
.15 series wore composed ef small subsequences."' 

This formulation has been tested by Ooodnow and 

Postman19 who devised a probability task disguised aa a 

problem solving situation. Since their experimental design 

16 Xntt* * P. 510. 

17 Bake and Hyman, J&^JmU*' p. 6**«7*»» 

13jLM»*t P. 72. 

1« Jacqueline Jarrett Qoodnow and Leo Postman, »Preb-
eeteatr Learning in a Problem-Solving .situation", £ojyrna* 
^WSLT1 ^ f r ^ Y i Vol. t*$, Ho. 1, January 1955, 
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is to bo modified and incorporated into the present study, 

It will bo presented later in groator detail. The experimental 

task consisted of matching geometric designs. On each trial 

the subjects had to choose between two types of variations as 

matching a amy design. There were six experimental groups 

which differed in the probabilities of the two types of 

variation being correct* that is to say, the subjects' 

choices were differentially reinforced according to a pre­

determined saheoule, fhelr results may be summarised at 

this point by saying that they were able to conclude tnat 

their subjects demonstrata4 perceptual discrimination of the 

probability rules contrary to Bake and ay man'a interpretation 

of #roaability task solution*. At no time did the subject** 

verbal responses give any indication that tney perceived the 

problem as one of probability discrimination, 

4hose findings are in agreement with previous studies 

on probability learning and "constitute positive evidence 
30 

for 'learning without awareness'." *he basic perceptual 

processes have generally been shown to consist of the utilisa­

tion of environmental cues by humans in ways in which they 

are not consciously aware. Thus, the fact that probability 

discrimination can take place unconsciously gives further 

support to its being considered a member of the family or 

basic perceptual processes* These findings are in agreement 
M M « I M » M W * M « a * > I H M I * > 

20 i&U»« P* 21* 



REVIEW OF TBK LITIRATum 11 

with Brunswik*s view that in order to achieve environmental 

stability organisms must be sensitive to environments! 

possibilities, 
21 

BUgard has characterised one of the goals of per­
ception aa that of achieving environmental stability} 

If we accept the fact of perceptual learning, and we 
believe in some sort of goal orientation in learning, 
can we discover any goals in perception that might 
control perceptual learning? tone of the perceptual 
goals is] [***]the achievement of environmental 
stability. 

The organism seeks a perceptually stable 
environment in a fasnion somewhat parallel to that 
In which it seeks an internally stable environment 

S,.. . The organism tolerates perceptual differences ... j but it does not accept an environment that 
Istorts too rapidly. If a man's perceived environ­

ment distorts too rapidly am gets upset [«..Jr2 

This, of course, is entirely consonant with, if not identic, 1 

to, Brunswik'» views on the subject* 

2* Perception and Learning in Schisophrenla. 

In this section an attempt will bt- made to elucidate 

tho writer's conception of the perceptual adjuativ« mechanism. 

This will be followed by a survey of ths relevant literature 

and an analysis of the contributions that perception &n£ 

learning have made to the understanding of the schisophrenic 

process, then, a rationale for the present study will be 

presented. 

^«*<*» 2IJ?T!£ ar l¥LP f*i flaw*** tf w w # ^ | 8*coi*; 
Edition, Bow York, Appleton-Centery-crofts, 1950, i*-;o3 p» 
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It is generally conceded that for an organism to 

respond differentially to two or more stimuli It must be able 

to discriminate or perceive that the stimuli are unequal. 

Furthermore, organisms demonstrate the property of generalisa­

tion, responding to stimuli of the same class in a similar 

manner, although they are unequal in terms of exact physical 

properties. In order for the organism to maintain close 

unity with the environment, l*e*v a high correspondence be­

tween environmental and response probabilities, it must re­

spond with some degree of appropriateness to the environmental 

demands or stimuli* Appropriateness would have to be defined 

in terms of s specific event, but In general may denote those 

responses which tend to preserve the integrity of the 

organism* 

Tho environment consists of objects and events whlra, 

according to Brunswik and Tolman, are sometimes constant and 

sometimes changing. Initially, during the earliest phase in 

Its development, the organism is plastic and its response 

mechanisms are constantly undergoing change and modification* 

The response potential of the organism is, however, limited, 

and as maturation proceeds idiosyncratic modes of response 

become stabilised. Thus, tho ssatnrlng organism becomes mor« 

and mors dependent upon its ability to utllixe environmental 

cuee In order to minimi ate the need for response modification. 
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Brunswik has shown how such cues may ke utilised to 

achieve environmental stability and unity between event and 

response. I t i s in this sense that perception and the term 

adjustive mechanism may be related, 

Stated another vay, perception i s the mechanism by 

which useful information about environmental events Is 

Introduced into the organ!sale system and organised by i t . It 

i s useful In terms of conserving a limited response system 

and in terms of an atfeeuate response to the environment. This 

mechanism transforms, combines and otherwise processes incom­

ing sensory data, i . e . , those which mediate between the 

physical world and tho organism, i f perception or Information 

gathering i s ensdjustive avichanism, as i t has h9m& defined 

above, how esa one assass tho relevance and importance of any 

one of tho various processes that comprise perception to the 

overall adjustment of tho organism? 

unfortunately, most of the experimentation to date 

relating perception to tho organism with faulty coping 

aechanlams, as Manifested In personality disorganisation, has 

boon in s single direction* that of trying to gain insight 

into pathological conditions by using perceptual methodologies. 

That sue* a unilateral approach exists i s possibly the product 

of several factors. Host, If not a l l , of the investigators 

la this area have boon clinically oriented and therefore 

primarily concerned with pathological mechanisms rather than 
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with the validity ef the theoretical explanations they have 

utilised to unoover these tseehanlsms. Consequently, they J.SVC 

been quick to apply formulations of general psychology to 

their pathological subjects when the former may not stand up 

to the scrutiny of careful experimentation or may be faulty 

on a logical basis. This has been criticised by wltkin 
£1 

Bijji., * for example, in discussing person-centered approaches 
2*. 

to perception such as those of rronkel^Brunswlk and others. 

These studies have utilised well-worked-out conceptions of 

personality as a starting point relating t&oae to the way in 

which needs, feelings and coping procedures are expressed In 

perception, wltkin at a l . argue with devastating logic t.iat; 
Before a perceptual situation i s applied to U«e 

study of personal determinants of perception. I t must 
bo carefully Investigated, in order to establish the 
roles of other typos of variables that influence 
performance In i t* unless the effects of these vari­
ables, and in particular their contributions to 
individual differences in performance, are known and 
controlled, i t i s not possible to pr^mam that differ­
ences among subjects reflect differences in the opera­
tion of personal factors £,»»] 

It may be noted here too that often even well-
known and long>used perceptual techniques cannot 
simply bo taken over as they are for use in the study 
of personal factors in perception.*? 

23 H.A. Mltkln, H.B. Lewis, 4. Bertaaan, K. Hnehover, 
P« Iretntll Hsissener and 3 , Wapnor, Personality Through 

21! J0.se rrenkel-Brunswlk, "Personality theory and 
Perception*, In Robert it, Blake and Glenn V. Ramsay, («ds.), 
SS^^ffJ1** ** taafflff* ^ Ft***""^** Bev York, The Ronald 

http://J0.se
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Thus, it would appear that under such scrutiny these formula­

tions may indeed be found lacking. 

Another factor contributing to ti.e unilateral approacx. 

in this area is the predisposition of the psychopathologiat 

to accept as an Immutable truth that maladaptive beh&vior is 

continuous with adaptive behavior; that mechanisms of the 

neuroses and functional psychoses represent mere amplifica­

tions of the so-called universal defensive mechanisms of the 

normal personality. Xet, it is not improbable that some or the 

neurotic and especially the psychotic conditions may eventu­

ally be explained by rulea different from those which are 

posited for the understand!a of normal behavior. As 

Allport2 says* 

In one sense the hypotheses of strict continuity 
between the normal and abnormal is acceptable [.*•] 
Descriptively, then, we can say that normality-
abnormality is a matter of degree. 

But this unbroken continuum Is oa<3 of symptoms, 
not of processes. The processes making for normality 
and for abnormality are very different,27 

In a similar vein, Roaenxweig2® notes in regard to schizo­

phrenia that "there Is always a substratum which seems to 

reflect a loss of capacity for functioning which differentiates 

,,*. J* SP*t**!*: mP°**» PftUCT m< ftrow la p afay 
| l i j 2 t Hew York, Holt Rlnehart and Wlnstoa, September 19o3? 
xiv-293 p. 

2 7 i k i i . » P. 1:3. 

28 Bernan Rosenswei^, «A Mechanise ia ik;hUophreala% 
Archives Hcuroloxv and Pav^idalrf - Vol. 7 ^ 195V. ». $*• 
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Of.' 

the schisophrenic from the neurotic". Strecker likewise 

commenting on the lack of responsiveness c: some patients 

to cortisone concludes that "some schizophrenic patients do 

not have the physiological equipment to rsapoM to its 

stimulus*. 

It is proposed, therefore, that a reversal of th<s one­

way experimental trend described above is needed, it would 

seem scientifically more valuable, for instance, to study the 

malaaapted organism with regard to the information it can 

provide regarding theories of perception rather than to look 

for validation of psychoanalysis by applying a theory of 

perceptual defense. Crucial experiments oh functionally 

oriented perceptual theories, such as those cf Brunswik, must 

eventually involve tl.u pathological subject and can serve the 

double purpose of illuminating ths basic nature of tho behavi­

oral disturbance as well as testing the theory* 

Perhaps the group of humans ti.£.t best fit a descrip­

tion of behavioral maladjustment is the schisophrenic. The 

apparent weirdness and mysteriousness of the schizophrenic anr-

the reason for his institutlonalisation by society is most 

likely the result of his, by and lari;e, senseless, inappropri­

ate or environmentally non-adaptive behavior. It nas been 

29 Edward Allan Strieker, Baal.- ^vchiatry. a 
Random House, 1952, p. 21C. 
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extremely d i f f i cu l t , i f not impossible, to explain this non-

doci l i ty of psychotic behavior in terms of current learning 

theory. I t i s contended that the perceptual apparatus of the 

psychotic must be thoroughly understood before his resistance 

to acquire adequate responses to many environmental events 

can be explained* 

There i s l i t t l e experimental basis for making any 

definit ive statements about basic perceptual disturbances 

in schisophrenia* Most psychological studies In schisophrenic 

of a general nature have been concerned with "thought pro­

cesses* reviewed elsewhere** or deficient responses on 
31 standardised and projective t e s t items. Some have related 

the schisophrenic1s poor tes t performance to motivational 

factors,3* others to a primary disturbance in the association 

of concepts^ and s t i l l others have emphasised the social 

disarticulation of the disorder.3^ Though most of ties© 

3t' B.W. Payne, "Cognitive Abnormalitl€sw, in H.J. 

Basic Books, 1961, p. 210-261. 

31 David Rapaport, Norton Gill and Boy hoofer , 
gfrP^SUSuPBrti^ftKawTe flff&re* Chicago, Yearbook Publishers, 
19*»5. 2 volumoat Vol. l7 xi-573 p.; Vol. 2, xi-516 p. 

32 Bertram D. Cohen, "Motivation and performance in 

saws*; : fesft&CTfcS? **•*» rntMM" 
33 Bugon Bleuler, Poswjntia Praecox or y.a Gro,-io of 

|£hlsoj^rn| iaa. Bew York, International University ;rcss , 

3*» Beraan Cameron, "Perceptual Or;.araxation anc Behavior 
Pathology*, in Robert R. Blak© and Glenn v, Ramsey, (eds . ) , 
Perception - An A n a r c h to Personal ty . Hew York, 1«e Honala 
Press, 1951, p. 2o>306. 
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studies have, to an extent, examined the integrative capacity 

of the schisophrenic, their main focus has been on the 

response (or output) aid*** 

A shift in the experimental approach may be found in 

a recent study by Goldstein e t a l . Comparing one hundred 

chronic schisophrenics with an equal number of normals, they 

found that opening the ^y«» end varying tho field of vision 

produced definite changes in energy content and tho vari­

ab i l i ty in the l e f t occipital lobe of normal subjects, whereas 

the same changes in environmental stimulation did not s ignif i ­

cantly affect these characteristics Xa the schisophrenic group. 

L i t t l e i s known, however, about how much useful information 

the sotilxophrenlc Is able to extract from his environment. 

Paradoxically, most of the so-called "diagnostic signs'4 of 

schisophrenla relate to the perceptual distort ion of rea l i ty . 

For example, the findings that schisophrenics generally 

exhibit a lowered F<> on the Rorschach, or a tendency to eo*i~ 

cret ise verbal s imilar i t ies on the Weeper, yujfl ^vSlleSfflCS 
16 

j$S&LSLi however, t e l l very l i t t l e about their perceptual 

35 L, Goldstein, H. stoiberg and A.A. Sugarman, 
"Quantitative Amplitude Analysis of h,&G*s Obtained on Schiso­
phrenic and Mon-Behlsephrenlc subjects". Bloctyoencooholoxraahy 
ftttf ylMffiO- ^myftyfttofSY* Vol, 16, 1965, p. ;27. 

Adult Intelligence., Fourth Edition, Baltimore, Williams anc 
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abilities, for such findings obviously involve v&ry complex 

processes. 

studies that deal with learning deficit in schiso* 

phrenla likewise lead to equivocality of interpretation. In 

general, schisophrenics improve at a slower rate than do 

normals in learning end practice experiments, and their output 

is more variable. '*3ti Influencing the final result is the 

method employed, for habits which do not come into direct 

competition with existing modes of response, will sometimes 

be established without too much difficulty* Huston and 

ShsJkowr found Solici ts In the early phase of pursuit so tor 

learning, but an eventual level whicu equalled or surpassed 

that of normals, they concludet 

The capacity Tor forming new habits i s probably 
present to the same degree ss in the normal person. 
To develop this capacity, proper motivation end more 
time must be given to overcome the Interfering 
factors of the ear l ier stages of learning* l ' 

37 Frederick *% Huff, "Learning &n& PsychopatholoBy'*, 
m^MlU%^hl M ^ U B » Vol. 61, Bb. 6, June 196b, p. ^59-H6O. 

3b H. Owyne Jones, tsL«arnln,j ana Abnormal Behavior", 
in H.J. Eysenck, (ooQ, jjanAfroflk- of ^noymaj P,|yfthoA,osyi Aff 
Experimental Approach. Sew York, Basic Books, 1961, p . 515-i ''.. 

39 P»K. Boston and David Shakow, "Lssumlng Capacity 
in Schlxophrenia*', Ajaerlcan. Journal, vif ftYfiheaitty. Vol. 105• 
19^9, p. obi*aao. 
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Affective disturbances, the tendency to shlit methods 

too frequently, and distractions have also been found to con­

tribute to the learning deficit of the schiaophrenic* Shakov,1 

for example, in discussing the degree to wuieh the schisophrenic 

is affected by Irrelevant aspects of the stimulus surroundings 

statesi 

It I* as i , in the scanning process which takes 
place before the response to a stimulus is made, the 
schisophrenic is unable to select out the material 
relevant for optimal response. 2 

These diff icul t ies must, of course, be taken into considers.-

tion in any perceptual study whli\-; involves t i e acquisition 

of new responses. 

At present the only perceptual studies of a basic 

nature with schisophrenics are these d o l i n g with perceptual 

constancy. Objects of the same slxe or shape, seen a t differ­

ent distances and at different angles ordinarily tend to be 

experienced as wry similar (perceptual constancy). *his 

phenomenon occurs dasplte the fact that re t inal images pro­

duced by two objects viewed a t different distances may ho quite 

different. 

Ul David Chakow, "Segmental Set; A Theory of Formal 
Psychologies! Boficit In achisophrenia', Ar r ives of yonjraj. 
r-sychl^try. Vol. 6, 86. 1, January 1962, p. 17-33. 

**2 lfe*fi% t ?• 25. 



mnm OF TBE LITEBATBRE 21 

ftaush * hypothesised that the markedly self absorbed 

or soolally withdrawn nonparanoiC schisophrenic would evidence 

perceptual undoreonstaney, whereas the cautious, suspicious 

paranoid schisophrenic was expected to show extremo over-

oonstanoy* under ordinary visual conditions, nonschisophronics, 

paranoid- schisophrenics, and nonparanold schisophrenics showed 

over constancy, Tho paranoid group, however, was significantly 

more overoonstant than the nonschlsophreaic group. When also 

judgments were made In a darkened room, paranoids evidenced 

even groator over constancy judgments than those which were 

made in the lighted room. In this condition everconstancy 

accentuation was significantly different from both the non-

paranoid group and the control group; tho latter two groups 

tended to reduce overconstancy. 

Whereas, the study cited above reported over constancy, 

others have reported undereonstancy In the slse judgments of 

schisophrenics. Lovinger divided his schisophrenic subjects 

into "good contact" and "poor contact" groups on the basis of 

staff personnel ratings, also constancy perception was 

studied under three eondltienst maximised distance cues 

1*3 Harold L. Raush, "Perceptual Constancy In ochiao-
j**1*"*jlfiill* ff* ^ * ™ W Y » Vol, 21, So. 2, UK ember 

***» Edward Lovlttgor, ''Perceptual Contact with Reality 
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(binocular viewing of the s t i m u l i ) , minimised distance rues 

(mono.ular viewing of the s t imu l i ) , and no distance cues 

(monocular viewing, reduction screen, poor l i g h t i n g ) . All 

groups were very similar under conditions of maximum or 

absent cues. But when minimal cues were offoi-^d, poor contact 

schisophrenics achieved leas constancy (overestlmatlon or the 

closer object) than the «jood contact &nd control groups, which 

did not s lgn i f ' can t ly d i f fe r from each o ther . Ho s igni f icant 

differences were found between the- constancy performances of 

paranoid and nonparanoid schisophrenics. In attempting to 

account for the discrepancy between th i s l a t t e r finding and 

Raush's da ta , P®arl ' s tressed the Importance or the acute 

versus tr c chronic dimension of sehiaophrenla. He pointed out 

that Lcvinger 's "poor contact** underconstunt schisophrenics 

were primarily chronic and tha t h i s "good contact" ovoreonstant 

subjects were mostly ear ly schisophrenics. Similar ly, h.% 

suggested tha t Raush's paranoid group were primarily acutes MV'-

h i s nonparanoic' group were mainly chronics. Although such an 

inference may bo warranted In the Lovinger study, there i s 

l i t t l e basis for such a statement about Raush's subjec ts . 

k$ 0 . Pear l , Mstimulus Input and Overload i n Relation 
to Class i f ica t ions of dchlsopbremia*, flewainter Bfsffljgc,ft 
Psychology. Vol* k. 1962, p , M*~56, cited by Ju l ian Silveria&n, 
"The Problem of Attention In Research and Theory in rk'hlao* 
phroitia% gaych^jjo^c^a, fiovjow, Vol. 7 1 , So. S\ September 
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As stated above, Lnvlnger, in accordance with his 

prediction, found significantly less size constancy to 

minimal distance cues by th« poor conta-t schisophrenic* than 

either the normal or good contact schisophrenics which did not 
LA 

significantly differ from each other. Jlsos^ in a follow-up 

study tested the same type of subjects on the s&ms apparatus. 

Be found no differences in constancy scores betwoen the wgood» 

and "peer* contact schisophrenics» howover, both groups vera 

significantly different from the normal group on tho minimal 

cue condition, with the schisophrenics being aorm constant 

than the normals. These findings arc diametrically opposite* 

to those obtained by Lovinger. As can be soen from the rare-

going studies, the conflicting resul ts do not offer any 

generalizations concerning sise constancy In schizophrenia. 

What aspect of schisophrenic symptomatology suggests 

that persons suffering from this disorder may exhibit an 

impaired abi l i ty to perceive probability relationships? As 

has been shown ear l i e r , one may thlm of gehlsopitrenia in 

terms of a relat ive debili ty of the adjustiv* mechanises. By 

this i s meant that i f the perceptual goal of tho organism 

i s *(1) the achievement of environmental s tabi l i ty and (2) the 

achlevonent of c lar i ty and definitsarss in perception", ^ 

k& J.L, llaes. '\:*t@ ConsUfuy in .kldaophrenit.1*, un­
published Master's dissertat ion. :iiOilgan trVite University, 
1957, cited by Leopold Bellas'., («d,) , ^fe-pianist A, iW&M 
9t .to^^YJalffo f̂fy *ov YorV. Logos Pros*,'U*!^. p. 2*+3. 

h? i-Ugerd, ^haoraoa M .mvOTtfrflrt* -»• ^ 6 -
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there is reason to believe that the schisophrenic I'alls to 

accomplish this end. Tne dl/lsiof* between t;e objective ene 

subjective world oi tois typo oi patient is perhaps tz*e saost 

consistent symptom of the various types oi schisophrenics!. 

Furthermore, it has been suggested that if tne organism is to 

adjust to the subtle changes In its environmental desaands, it 

must remain docile, and flexible. Stereotyped, perscver;»tlv& 

behavior is one of the characteristics of the & :;ixophrenic. 

The strength of his resistance to <-hange Is aighlighted hy 

the extent to which some of the psychiatric ther&pies nnve 

gone to, in order to assault the nervous system to dislodge 

the maladaptive patterns. 

In studying schisophrenics *•* e group, it is not meant 

to imply that this diagnostic term denotes a disease entity. 

This investigation is concerned with this class of humans 

only as representing an extreme form oi peladeptiveness. Hor 

is it believed that the etiology of this disorder would be 

delineated by proven defects in such basic perceptual processes. 

as object constancies *>nd probability discriminations (if 

ths latter prove to be basic). For Instance, the evidence 

for tho role of affect, or law thereoi, is regarded >*s com­

pelling as a contrlbutive r .••*<*• tor to jway schisophrenic mani­

festations. It is only contended that the store elaborate 

conceptualisations of perceptual organization in schizophrenia 
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will become more meaningful when the elementary mechanisms 

are understood, 

3, Nummary and Statement oi' the Problem, 

Tho purpose of this review has boon twofold, the 

presentation of Brunswik»s theory of Probabilistic Function-

allso which provides the framework for the present study and 

the dollnoatlon of the research related to the discrimination 

of probabilities and to perceptual learning in sohisophrenia. 

Brunswik proposes that the environment has many 

causal strands, i.e., cause and effect sequences, some oi 

which are firm, consistent, and dependable, others which are 

unsure, inconsistent, and contingent upon circumstances. The 

theory deals with the organism's interpretation of cause and 

effect sequences as a matter of venturing "an hypothesis1* 

which will have s certain probability of being correct* 

A review of the relevant literature lends support to 

this position. Organisms have shown an ability to reach close 

agreement between event probabilities intended by an experi­

menter and tho frequency of choices. This indicated their 

sensitivity and flexibility to the objective state of affairs. 

Furthermore, there is evidence that learning of intended 

response patterns occurs without tho organism's awareness. 

Concerning perceptual learning in schizophrenia, 

however, there is little experiments! basis for 
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making any definitive statements. Investigators have, for 

the moat part, concerned themselves with the response, or 

output, side of the schisophrenic*s maladaptive behavior. It 

was suggested that before any conclusions can be reached, 

basic research is m*m4«4 regarding the perceptual learning 

of schisophrenics. 

The general purpose of the investigation which follows 

is threefoldi 

1, To explore the validity of Brunswik*s theory of 

Probabilistic Functional ism when applied to the 

maladapted organism* 

2, To investigate the importance of the organism's 

adjustment, of the perception of simple probabilities 

and the organisation of probability Information* 

3* "o investigate tho maladapted organism*s perceptual 

functioning in the discrimination of simple probability 

events* 

The problem resolves to (a) ascertaining the ability 

of schisophrenics to suolinimslly detect simple probability 

principles, when these are disguised as a problem solving task 

and (b) to ascertain ths effect of experience upon learning 

in such a task, 

Tho following chapter discusses the statistical 

formolatlon of tho problem and presents the experimental 

design employed. 



ChAPTfch II 

this chapter will start out with a statement of the 

statistical hypotheses tested during the course of the experi­

ment. It will establish criteria for and cescribe the 

selection of maladjusted subjects and an experimental control 

group of normals. One section will be devoted to a descrip­

tion of stimulus cards, the manner and order of their pre­

sentation to subjects, the recording, and scoring of responses. 

A final section discusses the analysis of variance techniques 

and t-tests which eppiy to the data, for the purpose of & 

statistical evaluation o£ the results iouac in the experi­

mental study, 

1. £tstenant of the otstlstlcal hypotheses. 

As will be recalled from the previous chapter, the 

specific research problem of the present study is to deter* 

mine the ability of schisophrenics to subiimlnally detect 

simple probability principles when these are disguised in a 

problem solving tank, and to ascertain the effect of experi­

ence upon learning In such a task, 

Tho following experimental hypothesis and sub-

hypotheses were derived from the statement of the problemt 
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Schisophrenics, in contrast to normals, show an 

Impaired anility to perceive simple probability 

demands, when these &re disguised in a problem 

solving task, 

a) schisophrenics tend to respond to the disguised 

demands more randomly than do normals. 

b) ^schisophrenics tre less sble than normals, to 

match their response pattern to the disguised dem&nds. 

Prom this experimental hypothesis four major statistical 

hypotheses may be formulated, in view of theoretical eemsl-

deretloma ooncornlng formulation of the hypotheses presented 

in Appendix 2 they are stated la mall form as follows* 

1, There is no significant difference between schiso­

phrenics and normals with respect to tho mean number 

of correct responses in the discrimination of a 

simple probability demand when this is disguised as 

a problem solving task, 

I* There is no significant difference between the mean 

responses given by normals and schizophrenics during 

tho initial stages of tho experiment and those 

obtained in other stages, 

3, There is no significant difference between tho mean 

responseo given by normals and schisophrenics in 

various reinforcement schedules and tnese to be 

expected as a result of chance. 
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**, There is no significant difference between schizo­

phrenics and normals with respect to the mean number 

of correct responses for the different blocks cf 

trials in the discrimination of a simple probability 

demand, 

2. The cubJacta of the Study• 

Since the Investigation of perceptual learning in 

the maledtpted organism is the focal pelat ef this study, it 

was essential to devise a proper method for the selection of 

respondents. The criteria for Inclusion of subjects in the 

experimental group were as follows$ 

1. A diagnosis of schisophrenia sgreed upon by the staff 

psychiatrist, psychologist, and psychiatric social 

worker, 

2, Absence of neurological involvement, or previous 

lobotomy, 

3* Absence of shock treatments within thirty days prior 

to testing, 

h. Ability to comprehend and follow the instructions of 

tho experiment, 

Tho sixty schisophrenic subjects in the experimental 

group wore selected from among the first admissions and re-

admissions at Lakoshore Psychiatric and Toronto Psychiatric 

aospitals, Toronto. There is no evidence in the literature 
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that variables such as sex, age, education or intelligence 

would influence tho results of this study} therefore, it was 

net considered neeeseary to control for these dimensions, 

Tho primary diagnosis of all the subjects was 

sohlsophronlai they were selected and assigned to the various 

groups without regard to tho specified type. Length of 

heepitalisatioa at tho time of the experiment varied from 

several days to seventeen years. All patients were actively 

psychotic, as evidenced by their symptomatology at tho time 

of administering tho experiment. Those patients who exhibited 

gross confusion or severe loss of reality resulting in an 

inability to persevere or understand the experimental instruc­

tions were ef necessity excluded from the study. An account 

of tho selection procedure is presented below. 

Ward psychologists wore contacted for the names of 

all patients on their ward, which they had diagnosed as 

schisophrenic. This list was checked against hospital files. 

Only patients whoso diagnosis on these files agreed with that 

of tho psychologists were retained in the sample. The list 

thus obtained was then chocked against current nursing re­

cords with regard to B.C.T. and drugs. Those engaged in a 

course of shock therapy within the preceding thirty days were 

arbitrarily dropped, Beuristically this restriction was deemed 

sufficient, since staff psychiatrists administering shock 

treatments indicated that, in their opinion, three to five 
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dsyS would be s u f f i c i e n t for most of the e f f e c t s to d i s s i p a t e . 

Furthermore, i t must be remembered that any subject that 

showed gross confusion or f a i l e d to grasp the bas ic require­

ments o f thefexperiment was automatically excluded from this 

stuoy, regardless of any other considerations. This proced­

ure prottueed an'acceptable sample of fifty-nine respondents. 

An'additional Schisophrenic was randomly chosen from a group 

of two patients under intenaive study at Toronto Psychiatric 

Hospital, this completed the planned sample else of sixty 

maladjusted respondents. The diagnostic categories at both 

Institutions were based on the Canadian class!fication of 

mental i l lnes s , 1 

the final group of sixty maladapted respondents was 

composed of thirty-three females and twenty-seven males. The 

subtypes of sebisophrenla were* tventy-soven unspecified, 

twenty-two paranoid, six catatonic, two schizoaffective, two 

Simple, and one hebephrenic. The mean age for the group was 

3S.7 years with & standard deviation of 12.36. Tho mean 

educational level was 10.5 years with a standard deviation 

of 2,29. 

Because the precise effect of ataractic (stelesine, 

Urgaeti l , etc.) or mood-elevating drug* (e .g. elavil) on 

" "i- "• ni • '• " • • " » 

1 Dominion Bureau of Stat ist ics , Health and Welfare 
Second Edition, Ottawa, 
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basic psychological processes remains to be determined, 

overy attempt was made to study non-medicated patients 

throughout the experiment. From a practical standpoint, 

i t was impossible to obtain a sufficiently large sample of 

non-medieated coses, as nearly a l l patients received some 

quantity of those drugs, i t was, however, possible to 

collect data on one maladjusted group of five male and five 

female schisophrenic subjects. These were tested either 

prior to drug administration or after they had been taken 
2 

Off drugs for at least thirty days. A pilot study compared 

this group with ten "medicated" schisophrenics matched for 

age and educational level . The experimental task for both 

groups was identical to the one in the present investigation* 

Bo significant differences were found between sehisophrenlcs 

receiving medication and the "f&n-me&leated** schisophrenics 

(F« .507). Those findings led to the conclusion that the 

administration of medication does not significantly alter 

the over-all performance of tho medicated schisophrenics In 

this experiment. 

It w i n bo remembered that the primary concern of 

this investigation was to assess differences in perceptual 

learning between "maladaptad" and "adapted*', or "normal", 

subjects. 

2 BrXem Schneider, Interim Report presented to the 
Faculty of Psychology and Education of tho University of 
Gttswa, Ontario, January 1966, viii-113 p. 
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Tho criteria for tho latter subjects' inclusion in 

tho experimental control group were as follows* 

1, Active engagement in the environment, 

2, Absence of a history of mental illness, 

3, current residence In a location other t:*n a 

hospital, penal or mental institution. 

*»« Ability to comprehend and follow the instructions 

of tho experiment. 

The above criteria are deemed necessary and sufficient to 

distinguish between the two groups along tho continuum of 

adaptation. Be special attempt was made to aasess mental 

hoalth other than inquiring whether subjects had any previous 

history of mental illness. The experimental control group 

consisted of thirty subjects who wore members of Chevra 

Tiferes Israel Anshol Bow York Synagogue, Toronto, and 

thirty subjects composed of volunteer workers, and staff 

personnel at the Ambassador home, Bbrwood, Ohio. 

The group of schisophrenics previously described was 

contrasted to tho above group of sixty which; contained thirty 

males and females respectively, and satisfied the criteria 

laid down for "adapted* subjects. Zhs mean age for the group 

was 39,3 years with a standard deviation of 12.7**, a mean 

educational level of 10,5 years with a standard deviation 

of 2,29, This experimental control group will be referred 

to aa tho normals. 
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The sex, age and educational characteristics of the 

various groups are shown in Table I* i t will be noted th&t, 

while the mean age for the normals i s somewhat higher than 

for the schisophrenics, the groups appear reasonably similar 

for age (t* -.266) and educational level (t~ .630). The 

manner of alloting subjects to the different experimental 

treatments i s described below. 

Tho findings in this experimental study were sub­

jected to analysis of variance techniques which are based on 

an assumption of homogeneity of variance.^ i t was imperative 

to select subjects randomly for e&ch group, so thst the above 

assumptions would not be violated. Originally the use of 

a table of random numbers was planned for that purpose. 

However, several complicating factors Interfered with this 

procedure. £ome of ths subjects were placed on probation, 

while others became involved in a variety of therapeutic 

act iv i t ies . It became therefore necessary, for practical 

reasons, to substitute a randomisation procedure which would 

bo sufficiently flexible to allow the experimenter to test 

the available subjects, as well as assigning them randomly 

to the different groups. 

Randomisation was achieved by placing numbers on 

disks corresponding to the group's reinforcement schedule. 

3 alien L. Bgwards, Exjsorjft^BJ, peal 50, ^ Fsycnolp-
jAStiJB$am£&> *•* *e*k. Holt, tUnousrt and Winston, 1962, 
p. 10B-1C9. 
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\klLv I . -

£ian$«t; "^eana and standard Deviations lor . VA, .',,, and 
educational Character I s t i e s of tho Normal and 

hehixophrenie Grwi>s. 

& *> i- liar*,;,*; €*n *.!'•<. Hange :4ean - .«. . 
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Since each group was to consist of ton subjects, there were 

thus ton disks for each of these groups numbered respectively, 

50t50, 60i^0, 70*30, S0i20, 90iic and lGCn, a total of sixty 

disks. These were placed in a box, and thoroughly mixed, 

Just prior to a subject's entry into the experimental room, 

tho experimenter would draw and remove one disk out of the 

box. The subject was then assignod to the group shown on the 

selected disk, for example BOtSO. The same procedure was 

followed until all the disks had been withdrawn. All sub-

joets were thus randomly assigned to the different groups. 

The formulation of the six groups here described was 

inspired by the earlier experiment with normals by Ooodnow 

and Postman, previously mt*tr*& to. Unlike this earlier 

work, each group of normal respondents in this experiment 

was compared to similar groups of schisophrenics, their 

responses compared, and analysed. Following tho description 
• '.1 

of the research tool in the pages to follow, a later section 

entitled Hlolnforcemont Schedule*' will explain the Intended 

frequencies of 50, 60, 70, BO, 90 and ice per cent assignod 

to tho various groups. 

k Jacqueline Jarrott Ooodnow and Leo postman. 
Probability Learning in a Problem-Solving Situation", Journal 
Q r i ~ * 4 O M PtTllnfflUJTi vol, 68, Bo. 3, Whole Be. 37*7 
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3, Tho Research Tool of the Study, 

The stimulus ueed throughout the experiment WD 

d«signed by the oxporiuonter in accordance wit*, principles 
5 f i r s t developed 1ety Postman. There warm ten basic sets of 

3" x 5 r cards, emeu showing a pair of abstract geometric 

designs. One of the five cards in each set was a *k«y <s&r&*" 

showing a basic pair of assigns and the otfcwr four curds 

showing variations of the Mkey card". The variations were 

obtained by removing a l ine trom the basic pair and adding 

i t to the other. Thus a l l members of the oaslu pair are 

premrvA in the variations. The four variations were 

divide® into two basic types, each consisting of two differ­

ent combinations. 

When a l ine i s removed from the l e f t design and 

placed on the r ight design, the card i s termed a "subtractive* 

card. Conversely, when the line i s added to the le f t deal^n 

from the r ight design, the card i s termed an "additive'1 

card. Tho f i r s t or l e f t design i s thus the reference for 

determining the nature of the card, Ihe variation pairs were 

constructed In such a way that the added l ine i s not obscurec 

by any other l ine in the figure to which i t was added. All 

ton sets are displayed in Appendix 3 . 

5 Loo Postman, ^Learned Principles of Organisation la 
ijpigy", rjygto**,fclfifcrfl >m*,wfth» vol . 6 s , &>. 3 , whole BO. 
37* t P* l*****1* 
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J t w»s f e l t necessary *n tes t ing trie <*«-?„ *;?*<•;, to 

make ce r ta in t . a t none woulc evoke undesi.<joj« t.ni unswtc'y-

ing emotional associations? th i s voulo nave heen * special ly 

dis turbing . a the c*se ©*' atidxo, nrenlcs , l a wfci'h < s»* tr.el.* 

responses may fee assumed acutely i«i,iu«m?< L„ t. <~ emotion­

a l ly charged perception. 

i n i t i a l l y , thoreforc, f i f teen seta of fi »** cards 

were drawn, ami tjste-v hy a skin., twenty of the nonrAl and as 

many maladjusted s t b j e c u about \ .» 'iecni-** cf tia Growings 

shown them, enu thai.* . n - n a t i o n &*XA***' t !
 O,-CL/. Only the 

remaining ten "(neutr#u" d«>. i^iio *~*c ; (. ' « i u . -n i.s a>..ua\. 

?o faui l i t j . t« i/a/v-lin of th« cards., as w«ll && to 

reduce t^c number ^f Incidental cuus (v:r. .} s,*}ttin;. t e a r s , 

bent oern&rre, e t c ) vaitv* ai^Lt i a u r f -ro, -i. dis*,.n;, tuo 

subjects , I'UIOK copies of ii*«s o r l i a ^ .- cs i r( w r « L.s;Hr» 

These wer#j mounted on .our-ply . ^ i s ' o l wm*.- --n cut *-> the 

required s i xe . The u»tel nu,*.hut oi cards iu tj.*. « ^ ' r i t t jent 

was 350, allowing the oxperisjentar to present ef cii ^ r c only 

once to s given subject , throughout Die ant ' re? exp«rin*«nt* 

**. Order of Presentation of the stimulus Car ,8. 

In the sect ion describing tr^ <LAtr*,>rl&cnini procedure 

i t wi l l be shown tha t the experimental task required the 

subject to decide t r i e * of two var ia t ions constitute.* L 

correct match to the "Key* card, r*or each •%«/• c r d , two 
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"additive*' and two corresponding *»ubtraetiv«M variations ware 

constracteo, AS a result a total of eight different presen­

tations (*key» card and two variations) were possible . '. i-.is 

was done so that the effect of memorisation from one presen­

tation to a subsequent one would bo mlnimlxed to allow examina­

t ion of the subject*s actual learning process* 

In order to further reduce the us* of memory as a clue 

to specif ic designs, as well as to obviate position e f f ec t s , 

tae stistulus cards were ordered according to a prsjdi*termlncrt 

random' design, lu* method employed in the arrangement of t̂ -. 

aards i s presented below. 

Each of the basic "key* designs was assigned & di f fer ­

ent number ranging from one to ten, 'Jnelr respective variations 

wore also ooded, Al, A2, representing the "additive" variations, 

SI , h2, the "subtrsctiva" variations. 'ihe order in which th<* 

cards wore presented i s shown in table I I , The underlying 

principle of c lass i f icat ion i s as follows* Each column re­

presents one block of ten t r ia l s or presentations. The eelJ 

entries indicate the specif ic cards used in any ^iven t r i a l . 

For example, the f i r s t c e l l entry in the table denotes the 

s e t e f three stimulus cards presented to %v*ry subject on urn 

f i r s t t r i a l . thus the "key" card of the second set was placed 

to the subject's l o f t , "additive" card number om was placed 

to the right of the *key* mt4t followed by ''subtre<:tlvo* 

cars) number two of the same se t . In a similar manner, the 
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next cel l indicates that the second t r i a l consisted of "k«yw 

card number five, waubtraetlve* number one and "additivo" 

number one i n that order. 

The following observations may be saue ra.?-rdiii,, the 

presentation schedule* In each series of ten t r i a l s v-.e basic 

design i s never repeated, He "key" or variation ever repeats 

i n the same position ( i*e. *key* card number eight i s shown 

only once f i r s t or second, e t c ) , Ihe same "key" srd does 

not appear on t r i a l ten ef one block, and on the aame t r i a l 

in tho following block* After the f i r s t two series of ten 

t r i a l s , no combination (Key and variation) i s ever identic­

ally repeated, in each series of ten t r i a l s the "additive'1 

(or 'subtractive") card la shewn one hall of the time in the 

middle position ana one half of toe time in the r ight position, 

i n random order, "Additives" or * subtract! vres* are mv»r 

consecutively shown any more than thr*e tim^s a t the guest* 

ihua, tho schedule of presentation was also designed to reduce 

extraneous position effect* Variations were presented with 

"additive'1 and "subtreetive*' cards presented a t times on the 

r igh t , a t ether times In the center, next to ths "key" card, 

In unpredictable order, so that the relat ive positioning 

offered no d u e to the respondent. 

I t i s not contended that tills matrix alone completely 

eliminated memory or position effeets, but any cues that may 

have boom derived as s resul t of these factors were reduced 
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to a minimum. In the following section i t will be shown that 

tho use of a ranoomixed reinforcement schedule resulted in 

another control for tho above-mentioned effects. 

';. Reinforcement i'lchodule. 

It was previously stated that there were six experi­

mental ("maladapted'*) groups and six experimental control 

("ae&pted") groups which differed in regard to the frequencies 

with which MaoeitiveB and "subtract!ve" variations were c*li«i 

correct, via. , 'jttt?0, 6ct*iO, 70i30, dCi20, 9Cil© and KCaC 

per oeat. 

Based en the subject's guessing preferences shown 

daring ton practice tr ia ls , any variation seemingly preferred 

by tho reepondtsnt and chosen sixty per cent of the time or 

more, was given the lower frequency of reward, as will be 

illustrated la a hypothetical example to b*» presented in & 

later section. The Intended frequency was expressed in terms 

of tho loss desirable variations in order to tost unconscious 

learming under tho most stringent conditions. This assignment 

doeo not apply to the 50t$0 condition, in which ease reinforce­

ment wss equally distributed between the two variations. 

The intended ratios relate to a l l of tut? ten blocks 

of 10 tr ials for a given subject, and refer to the frequencies 

with which tho alternatives were oslled correct by the 

experimenter. In a 7©t3© group tho alternative {tmy^ "additive") 
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loss favored by tho subject was identif ied as "correct* 

exactly seven times, in each ten presentations, in predeter­

mined random order, whenever the subject obese this alterna­

t i v e , ho was advised that hia choice was "correct", whereas 

ho wax bold that tho ejgbax card was "correct", whenever his 

se lect ion failed to coincide with the reinforcement schedule. 

The schedule of correct alternatives was designed by means 

of a table of random numbers. 

I t w i n be remembered that the presentation of 

variation cards alternated, as previously explained, to a'--..id 

building up a position habit, to negate the ef fects cf an 

existing position preference, and the poss ib i l i ty of response® 

due to memorisation rather than learning. The preceding 

eefe-guares i n the design of the presentation and reinforce* 

meavt schedules materially reduced, i f not completely e l i s i n -

etem* contamination by the abevenaentloned factors, 

Subjects selected for the ?0i3< group, for example, 

did not realiae that they faced tho problem of choosing an 

unidentified variation card, exactly seven times in eaca 

block of 10 t r i a l s , 3he only re l iable clue was the experi­

menter's cryptic remark that tho subject's choice was or was 

met "correct*. During the course of the ten t r i a l s in the 

f i r s t of such blocks the experimenter thus Identified a 

particular variation (say, an "additive" card) as correct 

seventy per sent of the time. After additional exposure to 
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similar blacks of experiments, an ideal learning process 

smnnlil result in the subject's selection of the designated, 

but variation exactly seven times, in each block of ten 

preaentatiena, since the experiment i s designed «s a dls-

gnlsed problem solving task, It can of course be expected only 

that smecoaaful learning will approximate the above itiet. in 

a l l groups exeeet the lCOtO probability ratio. In this latter 

case the respondent may be expected to realise the experl-

mexxter'e oojeetive, i f tho learning process was successful, 

6. h%perlmental Procedure. 

The subject was seated at a desk facing the experi­

menter. The experiment was introduced as a study of learning. 

The in i t ia l instructions were as follows* "1 vant to see i f 

yam oaa solve a problem without me telling you what the 

arehlem i s about. I will help you though, by showing you 

smmiittitma about tho problem and telling you when you are 

right and when yon are wrong. Tour job i s to figure out why 

I am saying 'right' or 'wrong*.0 

Tho subjects la a l l groups received explicit instruc-

tlems and training in the derivation of variation pairs fros 

tho "key" eeaign, They were given the following instructions: 

"lour f irs t task i s to learn to identify cards made up of 

geometric figures. In those cards we have key* figures v...v.. 

can be broken down In several different w^ys," AI t :a joint 
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the experimenter exposed the first set of cards showing an 

TManfTi of one "amy* and two variations, "What we do to form 

different cards Is to take a line from one of the 'key* 

fl«uroa ana add it to tho other. If we add a line to the 

first figure we call It an 'additive* card. Here is an 

example ef an 'additive' card (pointing; to the * additive' 

variation of tho set), if we take away a lias from the first 

figure, we mail it a 'subtractive' card. This one is a 

•aubtraetive' card (pointing to the * subtractive* variation). 

Bsmnmhsr, we either add or aubtr&ct a line from the first 

figure, iherefor*, if you look at the 'key* card, you will be 

able to identify the other cards, I will show you other 'key' 

cards and their variations. Jtuo> them c&refully and try to 

Identify toem since you will bo asked to call them by name 

later.B At this point a practice series of ten trials was 

presented, in which tho subject was asked to na&e etc;, of 

the alternatives and to select the card he preferred in that 

oet, without being told that his choice was correct or not. 

Tho responses recorded during the practice series 

wore eeasldered as an estimate of the subject*s guessing pre­

ferences towards tho two variations, in the absence of 

reinforcement dues. They also assured the experimenter that 

tho subject maseretoed the instructions given him with regard 

to tho principles of correctly identifying the variations. 
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yellowing the practice ser ies , the subject was given 

one hundred t r i a l s divided into ten block of ten t r i a l s each, 

in which his choices were differentially reinforced hy the 

experimenter's acknowledgment as to the "correctness" of 

the selection, according to the predetermined schedule for 

that group. 

The experimenter presented the stimulus cards by 

drawing them from a box In prearranged order. The "key" 

card was drawn f i r s t and placed in front and to the* l e f t of 

the subject. Tho two variation cards, one "subtractive* 

and the other "additive", were then successively placed to 

the r ight of the "key* c&r&. 

After placing the cards In front of the subject, ho 

was asked, "which one of these two cards might be correct/" 

while the experimenter pointed to the variation cards. When 

tho subject had made his choice, the experimenter recorded 

the response, and commented on the subject 's choice) a r e ­

sponse was labeled correct i f i t coincided with the experi­

menter's predetermined choice. An incorrect response con­

st i tuted tho selection of the opposite variation card, in 

which case the subject was advised, "So, th^s &ddltive 

(subtreetlve) card I s correct." The two varlstlon curds were 

withdrawn simultaneously, then the 'key" card. 

6 A sample data sheet used in t.,e study ap:>tj*rs In 
Appendix h. 
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The subject was limited to about ten seconds after 

presentation of the cards, for each choice; this was the 

minimum time required for recording the responses on the 

standard data sheet, and replacing one set of enrols xor 

another. The interval between successive blocks lasted 

approximately thirty seconds. After 9V9ry other block the 

subject waa asked, "How did you decide wnlch card to choose." 

Bis responses were then recorded verbatim, i f they were brief, 

or otherwise summarised} this procedure required up to sixty 

seconds, 

7, 0coring Procedures. 

The method ox recording and scoring of responses stay 

now be presented in greater detail . It will be r̂ memtwrtvd 

that the one hundred experimental presentations were divided 

into ten blocks of V trials each. On *v»ry trial the subject 

selected either the "additive" (A) or «• sub tractive" (.;) vari­

ation as matching the "key" design. The subject's selection 

was recorded, as given by himi A for "additive", o for 

"sastractive* and his choice evaluated as correct (V) or 

incorrect (X). A hypothetical i l lustration of one block of 

10 trials in an assumed 70*30 group 1st 
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Tablo 1X1.-

l&pethetleal Illustration of a Block of T 
Reinfor cement Group. 

Trials, 70*3^ 

frlal acquired Subject's Experimenter's 

1 

2 

3 

7 

o 

9 

10 

A Subtree tlve 

A Additive 

& A 

A A 

A A 

3 

A S 

A A 

A A 

*The other card is correct" 

"correct" 

"'Jne other card is correct" 

"correct'* 

"correct1* 

"corroot" 

"correct*' 

'iho other card is correct' 

"correct*' 

"correct" 

Total 

a Total number of times tho roquirod answer (additive) 
was given* 
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The predetermined random reinforcement schedule 

indicated that the "additive" variation would be the required 

one and would be identified as 'correct'' on trials 1, 2, *», 

5, b, 9, and ID, where&s the "subtractive" variation would be 

called correct if offered on trials 3» 6, and 7, 

Tho sample shows that the subject gave six "A" 

responses on the first block of trials, Some of these wore 

called corrects others wer« celled incorrect. Regardless of 

the experimenter's comment, his score for the six *'A" responses 

in that block is 6. This score indicates the frequency wit. 

which fadditive") the more frequently reinforced variation was 

selected by him In that block. 

In summary, the score for eac:« block of trials equals 

the number of times the subject selected the required vari­

ation ("additive" in this case) regardloss of the reinforce­

ment given (i.e., correct or incorrect). Tor & glren block, 

scores may thus vary between 0 and it, depending on the 

frequency with which the required alternative was selected 

by the subject, Since there were ten blocks of trials, each 

subject received ten scores, A total of all scores indicates 

what per cent of the time ths required answer was offered, 

daring the entire experiments of one hundred trials. 
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e, S ta t i s t ica l Procedures. 

She hypotheses set out a t the beginning of this 

chapter indicated that group and t r i a l effects would be 

analysed. A three-factor^ find a two-factor^ analysis of 

variance model with repeated meamxr&& o& oae f&ctor wore 

selected as the most suitable method of analysing the data 

of this study. In addition, t - t«s t s were offered *her« 

indicated. 

The three-factor analysis of variance i s concerned 

with (ft) an examination of the s t a t i s t i c a l significance of 

mean responses given by the maladjusted group, as compared to 

tftoae given by normals, (b) with mean responses given by 

subjects when the desired frequency to be learned i s varied, 

and (c) the iseans on successive blocks of t r i a l s , as the 

experiment takes i t s course. 

The two-factor analysis of variance i s essentially 

concerned with an examination of the s t a t i s t i c a l significance 

of mean responses given by the maladjusted group as compared 

to those given by normals for each frequency, and with the 

respective means on successive blocks of t r i a l s , '-ua a&me 

model was also used to examine the s t a t i s t i c a l significance 

si&i&.» p. 302-312. 
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of mean responses given by groups rocelvln, a lower frequency 

of reinforcement, as compared to those r,ive» « iij,wi* Jr«-

quency of reiaforcement,and to exmmJ.no lusans on sue-, essiv« 

blocks oi" t r i a l s . 

t - t e s t s wer«i computed to examine the significance 

of a difference between the maladapted end the adapted groups. 

The f i r s t analysis9 examined the significance of a difference 

between the obtained aeons for each block in each frequency. 

A second analysis compared each block in each frequency for 

each group to a hypothetical cutanea pattern in whim; the 
11 mean was equal to .5* A third analysis, finally,compared 

each block In each frequency for each group to a hypothetical 

ideal in which the mean was equal to tiiO desired frequency. 

In this chapter the experimental design oi the 

investigation was presented. I t d&siribed the instruments 

used, tho method of administration, the experimental and 

experlaental control populations, and tr.e s t a t i s t i c a l analysis 

of the data* The following chapter will summeri&e the r e ­

sults of this investigation and discuss thea* in de ta i l . 

9 Allan L. Mw&rds, msiMkmmi, M.fffls.tfJ.Afl, fif*$fl°ifir~ 
tlifljl BfHHrrtl i *** **ra t hoIt,Hinei.art *™ Winston, 1962, 
p* 93* 

***** 5° VfS?110* ?: DH5K> ^ffyl^f »tttttagwe 
Editions do r t M v e r s i t e d*Ottsw», l$f,o, p. 3^-359. 
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CHAPTER I I I 

MgS&SfTATIOJ? OF »&&LTri AJSD Pl&CU^lOti 

This chapter wi l l present and In t e rp r e t the r e s u l t s 

of the experiment described i n the preceding chapter. 

The f i r s t sect ion wi l l summarlxe the r e s u l t s of the 

s t a t i s t i c a l analyses applied to the da ta , followed by a 

discussion of the r e s u l t s and their implication r e l a t i v e to 

the underlying theory. An addi t ional sect ion devotes i t s e l f 

to c r i t i c a l comments concerning the techniques employed in 

the experiment and i t* relevancy of the r e s u l t s found. 

The l imi ta t ions of the present paper wi l l b«s 

ex&mlned, and a f ina l sect ion offered with suggestions lor 

further research, 

1* The Results• 

Quantitative Results.- The mean number oi success­

ful choices obtained by all subjects over successive trials 

will be considered first. Reference to Figure 1 Indies u s 

that the mean number of such choices in all first trials 

approximates .5 which would be expected in s pure guessing 

situation. In successive trials the mean number of choices 

rises towards the intended probability as vxpressed by th* 

reinforcement schedule, ihe final portion of aach curve is 

found at Increasingly higher levels reflecting tits increasing 
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reinforcement intended by tne experimenter. Inspection ox 

figure 1 thus presents a series of curves at successively 

and significantly higher l eve l s , (i; s *<1,191* f><.005) 

starting with the %%V-> group and topped by the curve whivt. 

represents the 100JO reinforcement schedule. As learning 

takes place, the means obtained in t r i a l after tr ia l Increase 

significantly (F - 35.2**2* p<.005). The relat ive steepness 

of tho i n i t i a l part of the curve indicates the speed with 

which the observed learning process has taken plena; It i s 

found to be steepest for tho 1GC-,T group In *Urh substantial 

achievements are observed *s e*rly as the third block of ten 

t r i a l s . I t wi l l be noted, however, trout even the f inal 

segments of each curve f a i l to reach the ideai goal; thus 

even the highest curve, representing the 100 »C reinforced 

group merely reaches a mean response of "• on the final block 

of t r i a l s , ten per cent short of i t s Ideal gaol, his I s due 

to the fact that the observations shown here a. re obtained 

from a l l the subjects that took part in the experiment, includ­

ing the aaladaptod group. 

Analysis of variance, however, presented in able IV, 

Indies tea & highly significant difference <F - 66.C'7< ; ?<.0C ) 

In tho performance of the respective groups which took part 

In this study, namely, normals and maladjusted subjects. This 

mmmmmmmmmmmimmwmmmewmmmwmtmmmtmmmwmmm 

1 Tho results of the Analysis of Variance nere re­
ferred to are presented i n "able IV. 
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Table IV.-

Swsmsry of Analysis of Variance Comparing the *?an Slumber of 
Choices for the Higher Frequency Variation of All Groups, 
Schisophrenic and Normal, All Reinforcement Schedules 

and All i r l a l s . 
«me«^«pijpweB>*weMmaini**!mm^ i m mi 
<Om^wiweem>iiis«w»Miwie^ mnmw> 

Source of sum of Est, of 
K«ifi«<tt9ft, ,,„ Saaumftt tif YftfAsMKf , f, aigt, 
Groups 5>V.163 1 5^2.163 66,C70 ><.CO; 
Reinforcement Schedule 1721.226 ; 3M».2*t;> kl.V-A p<.00^' 
Group x Heinforeement 121.976 ; 2H.39> 2••)!') P<»02? 

Schedule 
Error 902,j'3C 10 J L.357 
Trials 309,^6 -f 3 ^ 3 » 35.2*^2 p<,0v*f 
Group x Trials 5^,636 t 6,181 6,326 p<.00, Reinforcement x i r l a l s 3o©,573 **5 J.59C o.79i p<.0C; 
Groups x Rolnforcemonts 136,H23 H 3.3^2 3.^20 p<.oc^ 

x Trials 
Residual oka. b20 072 .977 

Total 5150.3l*6 1199 

£ejli£B» Now York, 5te0rsw-Kill Booii Co. Xnc,, 1962, p. 337-3**1*. 
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IS further evidenced by the resul ts shown in Table V. A mom 

detailed break-down i s presented in table VI which finds 

Jkiahly Moaifleant differences in the mean responses of normals 

and schisoearoaios in nearly a l l tho blocks of t r i a l s in the 

higher reinforcement schedules ( v i s , , 80s20, 90:10, lOOfO). 

Clearly a separate analysis of each «r©up seems justified and 

promisinx. 

normal Groups.- When considered separately the 

resul ts obtained for tho normals alone &r« ©v**n more s t r ik ing. 

Figure 2 shows the mean number of choices of the saor© fre­

quently reinforced variation for the normal groups for e&ch 

of the reinforcement schedule*, while hero, as in the previ­

ous analysis for a l l groups osablned, each curve representing 

a higher rolaf or cement schedule i s found a t a significantly 

higher level <F * 311.769* $<*&-'$)* %nd successive blocks of 

t r i a l s record mean responses which are significantly different 

from other blocks in the experiment (F * 25.920i p<.0C5), the 

evidently smoother-appearing curves d e a r l y point to the 

progressive success achieved in the learning process exaalaed 

In th is study. TableVIII proves that the successively hlrhor 

levels of the curves shown In Figure 2, previously referred to. 

are in each case of s t a t i s t i ca l slgaiflesnco in the order of 

»<,0C$« 

2 The s t a t i s t i c s cited for normals are u»«n from 
the resul ts of an Analysis of Variance prcae-nted in isole U l . 
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r>ablo V.-

auamarlma of Analyses of Variance Comparing the Mean Slumber of 
Choloos for tho Higher Frequency variation for Groups, l , e . , 
formal vs . Schisophrenic, and Trials in JBaeh Reinforcement 

Source ef Sum of Est. of 
ftflsiyali nurlfrUttft mmm $t mumw ,„ I xL**. 

5CCC Groups **,5G0 1 **»>©0 3 .201 H..>. 
25.30C 1* UH05 

Trials 10.000 9 1,111 .S;;3 »,J. 
group x Trial 28.900 * 3.211 l , ; 'r- U.S. 
irror 32^.300 162 2.006* 

Total 3T>.000 I*') 

60iH: Croups 35.2uC X 35.2S& 2w.C7** p&i&'j 
Irror 22,620 Id 1*256 
Trials 2?*kw 9 3,cM l.<;oo S,w. 
Group x Trial 37.220 9 *.13i- 2.CVJ p<,05 
irror 326.930 162 2.01a 
Total Mt9«$00 

TOiJO Groups lyk.kuo 1 13**,**dC 251.627 p<,uC5 
Srrer 9,620 Id ,53** 

Trials 1*0.300 9 S.366 2,**9& p<.02Sr 

Group x Trial **5.120 9 1.013 2.333 P<.< 25 
Error W.'MJ 162 2 , 1 ^ 
Total 5S5.500 199 

b0«20 Groups 79.36X) 1 79.3&C ?l.M*2 jK.ii:^ 
Irror 20,000 lb 1.111 
Trials r>2,3^o > 10.26** 6,:;~l p<,-:c 
Group x Trial 21.220 9 2,357 
Error 2S*t.200 162 1,'M 
Total *»67.1<& 199 
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Table V.- (Cont'd.) 

umaarlos of Analyses of Variance Comparing tho *4e*n jfumber of 
Claoices for the Higher Frequency Variation nor Groups, i . e . , 

Normal vs . Schisophrenic, and Trials in a* eh Helnforcement 
iichodule. 

Source of 
ftlsfliiYJli B VfrlsUwH 

90*10 Oreups 
Error 

trials 
Group x Trial 
Error 

Total 

sum of 
ffryttltfJ 

Est., of 
to ywxmtii JliL 

2CC.000 
2b, 220 

2C5.O20 
53.000 

1 
lii 

') 
9 

aOC.CCC 127*569 p<,00? 
1.567 

sM'»u65 

271.5i-C' lu2 271.5 OC 

756.620 199 

13.6M p<.005 
3.512 p<.u>5 
1.676 

iOOit Groups 
Error 

Trials 
Group x Trial 
Error 

lo ta l 

2'c,C.50< 1 *20.;-0t 1J/6.137 P<,00? 
25.H2C l i l.»»12 

312.620 9 
20.600 'j 

195.loX 1'^ 

77i*,32C 199 

a^.73; 
«!. «iob 
1...X'** 

20,tt30 p^»0C5 
l.d9j* p<.0i,' 

Mew fork 
B,^?w^5ii?^oi£^oft^ Sffi^-ft*! *a % g i y ^ VMiixki 
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Table ¥*!*-

•t* Values Comparing Eoraals and Schisophrenics on the Moan number 
of Choices for tho Higher Frequency Variation for Each 

Block of Trials Wit.,in Each. Reinforcement Schedule. 

Block 

1 

2 

3 
h 

6 

7 

& 

9 

10 

aaarc 

1,**3**27*» 

~£.6«o$£bb 

0.000000 

1,79762V 

*,©V7o3V 

1*271997 

1*642169 

.66^733 

0,000000 

.017102 

6Cz**p 

.539905 

1.9^1^93 

.3177»9 

,320713 

5. U5fc33* 

0,000000 

1.271997 

-,^7366^ 

3.6iilV32d 

i,*2Wjnj 

a Alien L, Edwardj 
h , How York, Kelt , Eli 

-.623650 

1.5^23!^ 

I.75:i»l'/ 

3.213&5CC 

1.735V/7 

V,07Vl0oa 

1.97^'>ii 

**,aoa56# 

3.705«^J2a 

5*Qal969* 

ai,,,,.',;.^, 

1,0V97&1 

1.523019 

.3*5395 

2*9^1651c 

2*761^*»* 

3*0oo660c 

3.3*»#37<l 

I#l07o23 

2,9^3^1oC 

V.02%9224 

•>0il.'0 

-,27Mt33fe 

2,£&65V2C 

V,72>369d 

3.263310*1 

fc.^d^* 

i,.i>7«775* 

3,V52612^ 

V . c ^ i c * 

2,-i31639c 

2.92306Ve 

io£tc 

1 .537^3 

H . ^ 5 ^ - 6 6 ^ 

U.U37WM*4 

5.3V3523e 

**«63C*61d 

7.236272* 

V,070**03^ 

3,00697V* 

6,000000* 

5.^7722^* 

t. Experimental Design i n Psychological Ke-
ishart and Winston, 1962, p , 93* 

b Significant at the ,05 level , 
c Significant at tho ,02 level, 
d Significant at tho ,01 level , 
e Significant at tho ,001 level . 
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Table VX2.-

iSummary of Analysis of Variance Comparing the Me«n Htosber of 
Choices for the Higher Frequency Variation of normals for 

All Eeinforcement Schedules and Trials* 
WTm"""'m

li-m>,,ji ii'iiUit.Mir.TiHir.'iig ".n: '.vi'..'•'• ','•• a: fi:: ."•":,",r,Ti".i:,.rr.,iT•J'TTM?1",! "",':' • .liia:"; J.:1 . ' N ' M : : : . 

Source of Sum of Est.of 
VflrUUfttt trtWErti n \Mifxm f wiUt 
Reinforcement 1325.686 5 265.177 311.769 p<.0C5 
Error V5.93C 9* 
Trials 279*d35 v 31.092 2?.920 p<.00^ 
Reinforcement x Trials 219,295 V5 V,373 h.o62 p<.CC5 
Error !?62.970 V86 1.199 

lota l 2*»53.91o 599 

B.J. Winer, ft^tftfUcal Principles In, MmImntel 
J^ojigij, 3ew York, McGraw-Hill Book Co. Inc . , 1962, p. 302-312. 

file:///Mifxm
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l a s l e VIII.-

^ummaries ef Analyses of Variance Comparing the lean Number of 
Choices for the Higher Frequency Vferiation of Normals for 
, Trials on any Two, Succos,s|Yt floAfjtfoKfflftt.lr.. ̂ W^ff fr , , , ,,,, 

Source of Sum of Est. of 
Analysts Yarfotflaa asuoroa dj;—Var^nce £ — 

50«50 
vs. 

60: Wo 

60»»*O 
vs. 

70t30 

70»30 
vs. 

80i20 

OCJ20 
vs, 

90:1C 

"fOilC 
vs. 

10010 

Reinforcements 62.720 1 62.720 
Error 20.660 lb 1,15b 

5^.120 p<.CC> 

Trials 
Relnf.x Trials 
Error 
Total 

Reinforcements 
Error 
Trials 
RelaX.x Trials 
Error 
Total 

Relnf or clemeats 
Error 
t r i a l s 
Relnf. x Trials 
Error 
Total 

Reinforcements 
Error 
Trials 
Relnf .x Trials 
irror 
Total 

Reinforcements 
Error 
Trials 
Relnf.x Trials 
Error 
Total 

3.060 
15.5BO 

255.1*0 
356.3&0 

16.000 
12.V20 
36.V20 
Vl.OU 

226.760 
337.V20 

29.6V? 
6,V5G 

13V.6V5 
7.605 

219.650 
3vo.5"5 

53.0V> 
11.C5C 

2lV.oW$ 
23.V05 

156.V50 
V5S.795 

W6.060 
ld.620 

33V.600 
V.220 

107.960 
511.500 

9 
a 

162 
199 

1 
lis 
9 
9 

162 
199 

1 
16 

9 
9 

162 
199 

1 
1-
9 
9 

162 
199 

1 
i o 

0 

9 
162 
199 

.3V2 
1.620 
1.57V 

16.0C; 
.690 

V.266 
W.6M* 
1.399 

29.6V5 
v »35b 

1^.962 
.667 

1.357 

T3.CV5 
.613 

23.671 
2.600 

.965 

W6.0tfO 
1.03V 

37.177 
.V6tf 
.666 

.217 
1.026 

c'6.rC6 

3 . * ^ 
3.317 

62.730 

u.ovo .639 

06.V0S 

2V,71.» 
2.6*»2 

W.5W5 

5f.777 
.703 

M.S. 
s.s. 

p<.00$: 

p<,005 
p<,c-»5 

p<.O0S 

p<*005 
U.S. 

p<,005 

P<.0G5 
p<,Cl 

9<*C(.5 

P<.cc5 
x ,$» 

*- v U
£*J« w l f » f j , | ^ | U i U ^ ^ , P F M 9 l P l t t in Exoorlasft^i poffUn,, 

Kew fork, McGraw-Hill Book Co. Inc. , 1962, p. 302-312. 
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TliO rate hi, which the learra.i^ valtcs ^iatc? Is re­

flected in tne i n i t i a l a&^-mnt oi e#.m curve, "Wiis rau> os 

learning accelerates in direct icifetion to t:& reiA. orcemeni 

schedule employed. It i s most ivplil in the cr.se ot t ic IhviU 

schedule} inspection of Figure 2 d is t inct ly portrays tho 

sudden &nd sharp rise of tho 10C:0 curve subsequent to tr e 

very f i r s t t r i a l . Only the 50i50 curve shows no signif icant 

changes over i t s entire length as contrasted to a pure guess­

ing situation as indicated in liable IX. Regardless o; the 

reinforcement schedule employed, the normal subject has 

assimilated the Intended probability goal of the experimenter 

with the fourth block of t r ia l s at the very l a t e s t , as i s 

further apparent fro$a the "t* values shown in Xable A under 

tho columns marked Iformals. 

Echixophronlc Groups.- In contract to normals, 

schisophrenics quite evidently do not learn as f&st nor as 

well nor possibly In tho aa«ie way. Examination of Tit bis x 

just re£eere4 to , indicates that schisophrenics rarely attain 

the expected response pattern. Only for the i>Os;C Bad 60* He 

reinforcement sehodulos do the responses approximate those 

intended by tho analyst, but at the very mim tima they fo not 

materially differ from responses to bo expected by .-i4o.ee d o n e . 

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

"t" vslaos Comparing tho men fiumber of Choices Obtained for the 
Higher Frequency Variation with a hypothetical Value Equal 
to .5 In Eaea Block ef Trials within Each Reinforcement 

Schedule for Normals and Schisophrenics, 

Block *.* wPmrMrqiu, mBrlg 

Normals 

6«h l* -
ophronlcs 

1 
2 

I 
5 
6 
7 
6 
9 

lc 

1 
2 

o 
7 
6 
9 

10 

.Vj-2 
-1.202 

-.317 
**% -1.176 

-.V26 
• W 

-.616 
-.390 
-.695 

3.250* 

l .V63d 
H.636, 
3 . 3 ^ 
2.211,, 
V,129f 
2.686*' 
2.057 
2.666k 
3.657^ 
2.905-

3 -.207. 1.936 
V -2.752b l.Vlil 

-2.371*> 
-2.2i>2b 
-1.W61 

- ,301 
-1,562 

152 
.29V 

i-a. 
X.*H»X 

-3.?71d 

2.333 
0.000 
1.732 

- .b io . 1.W63. - . 196 . 
2.535* 6.000* V.V^cr 
1.921 V.63048 13.076* 
2.750* 9.000* l<.'.00C* 
3.207c 11.616* 15.233* 
5.622* 7.6V6« 22.a5o« 
;.olC« s>.510« 20.1W6® 
7.6©6« 9,000« 17.335* 
6,70b® 11.195® 15.233° 
7,666* h.913* 26.150« 

-.21a .190 
2,666^ 1.1*93 
3.36Cd 1.936 

5 
-.511* 

-1.660 
• 536 

-1.000 
1.535 
- ,666 
-.207 

.317 

1.107, 
2.326b 
2.076 
1.609 
5.622« 
2.092 
5.250e 

3.V754 

- .361^ 
k.636d 

V,27C^ 
2.092 
5.622* 
;*715* 

1.1C7. 
10.590° 
1M33® 
36.000* 

9'/».999e 

- V . 

9^*9,'••'•v* 
'-!<•) ? . ' ' ' " ' « 

- l ,V '6o 
1.032 
7.655* 
>,126* 
a.231* 
V.C7C4 

7.236® 
9.775** 
6.500® 
6.215* 

aar 
a L.T. Dsyhew, Mwr 1 Al atat iat lauo. Editions 

l*umi vers! to d'Ottawa, 1956, p. 356-359. 
b Significant at the .05 l e v e l , 
c Significant at the .02 l e v e l , 
d Significant at tho .01 l e v e l , 
e Significant at the .001 l e v e l . 

do 
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Table A . -

"t" Values Comparing the ttsen a\tmber of Choices Obtained for the 
Higher Frequency Variation with an Idesl Value Equal to the 

Desired Frequency in Each Block ef Trials within Each 
Reinforcement Schedule for formals and for 

hchisophrenics• 

*.* *M>'M™m*«vm ^ Block 

Normals 
2 -

I 
7 
b 
9 

It 
Schis-
cphrenics 1 

2 

9 
10 

,V>2 
1.202 

-1.176 
-.V26 

.190 
-.616 
-,390 
-.595' 

I -
3*25©* 

2 .752 b 

I : 1.V61 
- . 3 0 1 
1.562 

-1.V63 
1.909 

.557 
-.2*»5 

.660 
-1.152 
- , 5 l V 

-1.152 
-,V26 

,26V 

-1.366 
.1,176 
0.000 
-.63U, 

-6.^65* 
-1.000 
-2,022 
0.000. 

-W,636d 

-1.9V7 

-6.272* -7.319* -3.126* 
-2.531'- -9.CCO* -3.67V*3 

-2.a62C -3#c66 c - .666 
-l.Wdl -2.2S-C 

COCO 
-1.176 
-1.309 

- ,601 
• c'37 
.757 

1.000 
COCO 
l .CX 

-3,612** 
-V,6696 
-5 .659* 
- 5 . 5 M * 
-3.OV25 
-V'353 6 

- l . W 
-5.12&; 
-V.357* 
-6.0H1* 

v . COO 
.361 
.S-,7 

-t>*76V* 
-S.etV* 
-2.9V0^ 
-V.V31<* 
-3.0V2C 

-i».07l»e 
-1.V05 
-3.136 c 

-6.000* 

- l . o r o 
- . 6 0 1 

• t ? v 7 
1.H05 

-1.V05 
- .601 
1. /^3 

-7,^1V« 
IO.2V6* 
-5.609* 
-3.6Vl« 
-7.5oV* 
-6.272* 
-3.156* 
-V.632* 

Vo* 
i»9b %l 

-a.l2W« 
-w.i ia* 
•2.333b 

-1.50c 
.occ 
.000 
.000 
.0:0 
.UX' 
,< CO 

-;' • 96u 
-7.570* 
-u.510« 
-6.020* 
->i.630<* 
-7.236* 
-V.ofcu 

-3.036C 
-0.000* 
-5.W77* 

a L.T. Dayhaw, ftauaj tft ^HMffttsMf 1 
l'Unlvorsito d'OtUwa, 1956, P . 3 5 © - 3 J § 

b Significant at the .05 l e v e l , 
c Significant at the ,02 l e v e l . 
d Significant at the .01 l eve l . 
0 Significant at tho ,001 l e v e l . 

Editions de 
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On p rac t i ca l ly none of tit® t r i a l s in a l l oti c.v groups uoes 

the schixophrenlc Give evidence* of perfect 1».-Arnins. v?» « 

responses, In nearly a l l blocks s i^n l f lcsnUy dl* ;cr from 

the intended ideal probabi l i ty &oai. 

In sp i te of the forego!n* i t j?*ust b<- note« that 

hijsJLy signli lc&nt differences do ex i s t between t r i a l s (F ~ ^.^6uj 

p<*'~C5), as shown in Table XI as well as between di f ferent 

reinforcement schedules (F - 65.536| p<#«^5}. The reader wi l l 

find these r e s u l t s ref lec ted i n Figure 3 wnleh shows the 

mean number of choices for the more frequently reinforced 

var ia t ion for the schisophrenic groups for each of the r e ­

inforcement schedules. While the c lear pa t te rn and smooth 

curves of Figure 2 shown for the normal group are conspicu­

ously absent , one may nonetheless recognise the -presence or 

some learning especia l ly i n tho higher reinforcement grout,* 

ss the se r i e s of t r i a l s progresses . Thus the curves repre ­

senting the 60r20, 90ilC, and 100.' groups respect ively 

become qu i te d i s t i n c t a f t e r the s ix th block of t r i a l s and 

appear t% successively itigher l eve l s In d i r e c t r e l c t l o n to 

the higher reinforcement employed, lab ia IX which comparts 

the responses obtained for each reinforcement schedule to 

those to be expected purely a t random fin^s highly s l ^ i l i leant 

•t1* values for a majority of the mean responses r e c o r d in 

these groups. I t may be i n s t ruc t i ve to note tho carve for 

the %tW schedule i n comparison to the o thers shown i n 
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Table A I . -

tfummery oi Analysis of Variance Comparing the tfe&n number of 
Choices for the Hi .tne r Frequency Variation of i^-hisophrenios 

for All atsinuorcement Schedules and T r i a l s . 

. , r ,'i 
Source oi 
yaj-AaU9-> 

dum of 
, ^mMA& 

Est . of 
, LL M';~mm, J • ** 

Reinforcement : 17.315 ? 1 0 3 . ^ 3 t>Ul^ p<.f'0t 
Error U5.250 > 1.57" 
i r i a l s 6;.y^w V -^.5-7 V,;.-^u p<,0C5 
Reinforcement x ' i r l a l s 317-'/* 1 V5 7.06C 3-Ci1*. p<.00i, 
Error U3o,«:<.» V06 2,3V2 

i o t a ! 2lM*,26. >v? 



mMmvziw - mm?:*, AID m,cm:o8 ©7 

90tl0 

- UH30 
'• 

aOfiiO 

50i50 

Flfttfo I** ^sea number af Choices af & îsop&rejalea 
of taa stora Froo>oatl|r He. oi or cod variation on 'en UmM» *£ 
Irlals far lash of Eia heiaf or caveat n-cteduies. 
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Figure 3 j in the complete absence of learning on the part o: 

the schisophrenics.the curves for esch of the reinforcement 

groups would be expected to approximate the one actually 

found for the 50itC group, with a slope of approximately zero. 

A-v»n a cursory Inspection of the graph shows that this i*. -.a 

so. 

From the preceding analysis the following conclusions 

may be drawn: 

1. For the normal group the man number ot choices 

approaches the intended probabilities as the trials 

progress. This is true for each of the reinforcement 

schedules studied. 

2. Subsequent to the third trial, performance oi the 

normal group remains stable. The ae&n number of re* 

spenses does not significantly differ from the 

Intended probability. This is true Tor «?*cb of the-

reinforcement schedules studied. 

3. The mean responses given by schisophrenics on ea^i 

of tne reinforcement schedules other than the 50.5c 

ere found to be lower than those given by normals. 

k. Tho difference between the mean responses on eec* of 

the reinforcement schedules, above tae 50i*X group 

given by schisophrenics as compared to the mean 

responses given by normals,Is highly significant. 
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5, The mean responses given by schisophrenics for each 

of tho reinforcement schedules above the 60:^ group 

differs significantly from the intended probability 

In thirty-eight out of iorty blocks of tr ials . 

6, The mean responses given by schisophrenics in re­

lnf oreeaent schedules above the 70:}( group indicates 

a response pattern which i s different at a highly 

significant level from the one to be expected by 

chance alone, 

Qualitative results .- It has been stated previously 

that learning took place in an unconscious process, evidence 

to this effect i s found In an examination of the verbalised 

explanations offered by the subjects in justification of 

their selections, none of tnese statements gives the slight­

est indication that the subjects sensed the actual purpose o. 

the experimenter except for the obvious 100sC frequency in 

which normals invariably recognized the intent of the 

experiment as i t proceeded. 

Generally the responses given by normal subjects, sue;, 

as the following! "memory doesn't help. I remember distinctly 

that this additive card was correct the last time." 'The 

f irst throe subtree Uvea were wrong, so I switched;4 "It may 

have aomethlng to do with the positions of the variations 

which keep switching", showed a preoccupation with tne 

geometric designs presented, in an attempt to seek s log! e d 

solution In the nature of t*»es* designs. 
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Johlsophrenies offered similar explanations but, in 

addition, persisted in reeding meaning Into extraneous clu«*s 

as exemplified by answers such as the following; "I thou ht 

it must be the one on the right", "It couldn't be the one in 

the middle again", "This one looks right.' Some of the 

recorded answers were bls&rre and of an erratic nature, aa 

exemplified by the following! "The angles look &b»rper on 

this one", "I've been listening to you carefully and I know*', 

"If a line is moved straight across the angle remains the 

same." 

It in evident that the content and wording of thes«* 

explanations 1$ entirely unrelated to the unconscious learning 

process which the subject undergoes. The primary Interest 

concerns the frequency with which these rationalised explana­

tions Induced the subject to select & specif it- alternative, 

and how this frequency is related to the one intended for his 

group, 

2. Discussion. 

The experimental results found in tho response pattern 

of normal subjects substantiates Brunswik•* theory outlined 

in the first chapter of this report. In each of the 

reinforcement schedules the normal respondent bases his 

Initial answer on various hypotheses which by the nature of 

the experimental design can not in any way be r«lated to the 
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objectives of ths experimenter, t.% the trials proceed the 

normal subject seemingly extracts sufficient information 

from the experimental setting which results in a r&upome 

pattern nearly identical to that intended by the experimenter. 

This ability can be observed under ell circumstances regard­

less of the reinforcement schedule employed, and thus 

regardless of the amount of information supplied the respondent. 

This learning takes place as an unconscious process, 

during which the respondent builds up an inventory of experi­

ences which forms the basis for the formulation of successive 

hypotheses. Even though each individual answer given by 

normal subjects is justified by them with a rational explana­

tion, the overall distribution of responses given by all 

normal subjects in the latter 'trials indicates & stochastic 

process operating with the mean response nearly Identical to 

the one Intended by the experimenter, be it 60, 70, o» or -• 

per cent. 

Only in the case of the lcoiC group do normal 

respondents uniformly learn that the experimenter's answers 

constitute reliable cues and adjust their hypotheses accord­

ingly. This is evidenced by the responses given by normal 

subjects in the 100*0 group in ell trials following the 

fourth. Inspection of the results shows the m&ns equal to 

10 and a standard deviation equal to :, 
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la ail other retttforcement patterns examined, the 

subject bases his first hypotheses on a series of clues wniu. 

presumably Include the misleading ones provided by the loca­

tion of the cards and the geometric designs which appear on 

them in addition to the ambiguous clues provided by toe 

responses or the exporimentor. As the experiment progresses, 

tho subject continues to evaluate those i~ues that L& con­

siders relevant before formulating his hypotheses, a process 

which simultaneously takes place at the conscious and uncon­

scious level. It can be safely assumed th* t the weights 

asaigned to the various cues are progressively refined as 

exporionco is building up during the learning process of the 

normal subjects, Ihls ability to critically evaluate the 

relevant importance of the various perceptual cues, and to 

extract pertinent information from taem, seemingly allows 

the normal subject to adjust to his environment, 

cults evidently, subjects who la<k tnls ability waml4 

be severely handicapped. The responses of the maladjusted 

subjects included in this study ,*;lve evidence that eucn an 

impairment can be assumed In the group examined. 

The results of this study huve shown that regard­

less of the amount of information supplied, the maladjusted 

group (by increasingly higher reinforcement schedules) ft 11 

to sense and reach tho ideal goal set by we experimenter, 

even the cinos supplied in the 100:0 group, which provide 
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normal respondent* with reliable guides In tneir pre cesses 

of formulating hypotheses, act only in an ambiguous manner 

in the case of maladjusted subjects. lids inability to 

recognise and efficiently select reliable cu@a to tne exclu­

sion of others coincides with the theory of Cameron and 

Margaret, These authors have pointed out that exclusion 

is necessary for success on a given Us,., At first, the normal 

subject attends to too many aspects of the stimulus situation, 

and much of his response 1* superfluous. Gradually ho 

focuses on the crucial aspects of the stimulus situation end 

ignores irrelevant aspectat similarly, he drops out hypotheses 

that ho doea not xme&m Presumably the schiaophrenic cannot 

exclude nonessential stimulus elements, hence the weightings 

attached to the clues differ markedly i>em those attached by 

normals. 

Even in tho 100ic group, t.-.e mean reupome fails to 

roach tho ideal, regardless oi the number of trials provided 

for in this experiment} the observed standard deviation re-

-tains substantial throughout the experiment. While normal 

respondents, however, benefit from clues provided them with 

any degree ef reinforcement, the maladjusted group shows 

poor results when confronted with a paucity of clues, in the 

lover relnforeomont schedules and can extract Information only 

Boston, Houghton 'aiflla, 19SI, xvi-6**5 p. 
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from more evident clues i n toe higher reinforcement schedules 

( v i s , , oCi20, 9<::ilC and lOOiC). 

An explanation as to the poor performance of the 

maladjusted subjects, which i s reflected In the urn• tic-

pat tern of the learning curves presented i n Figure 3 , and 

previously referred to , la* suggested by the theory of 

Cameron, The la t ter asserts that schisophrenics' behavior 

i s acutely influenced by random interference. This theory 

assumes that when a schisophrenic i s i'acatd with a tiiek, ho 

ci.rmot attend properly or in a sustained fashion, malnteln a 

s e t , or change tike set quickly when necesshry. Bis ongoing 

response tendencies suffer interference from irrelevant, 

external cues and from Internal stimuli which consist of 

cuviant thoughts and associations. These irrelevant, d i s ­

tr ict ing mediated stimuli prevent him from maintaining a clear 

focus on the intended perceptions. The effect of this extrane­

ous Interference manifests i t s e l f in the sharp fluctuations 

observed in the la t ter segments of the learning curve 

(Figure 3 ) . 

The process that has been examined in this study i s 

presumed to take piac<* in the following manners 

h Sermon Cameron* "{lessoning. Rcgres&ion, and Communi­
cation i n S c h ^ p h r e n i e s S fsychAorittm tfraompfts, Vol. 50, 
*>. 1, Whole 86, 221, 193ot p. 31*. 
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Gluaa.- T:w» pr inc ip le oluo^ pr<#a«*ated to the suoject 

consis t of the stimulus cards and the experimenter 's 

responses. I n i t i a l l y the subject a l so considers 

add i t iona l , extraneous d u e s , 

<*) tfordinttt &*-J^ clu«s i s evaluated xu s ignifyin* 

" i t i s addit ive4 ' , or " i t i s su'utraeUveM. 

b) ritiaaonln^i Hnoii hypothesis I s j u s t i f i e d by a 

ra t ional ised cajaawat. 

v) Wxiihiti Sao; hypothesis i s assigned a weight whlci* 

i s &oua& h'ftcUua between xero ano on»» l a e sum of 

a l l weights assigned to fc&ch cf the aypo mioses 

invariably equals one. 

^MkiiUlWi*' *'*** r«s^ouaC, ' i t i s addi t ive (aubtrfective)'" 

lis determined by the appropriate hypotheses with a 

t o t a l weight oxee&uing .>. 

Freouenulea.- As the learning process takes e f fec t , 

the frequency wilt, which a cer ta in hypotnceis i s 

chosen (&.g., " i t i s additive*-) tends i n some degree 

to approximate tha t intended by the experimentar. > t 

tii* s&m* time the subject unconsciously assigns 

weights (s tep 2.c &bove) in SUCA. & manner tha t w*e 

r e su l t an t response pa t t e rn comorms to the learning 

curves observed i n t h i s inves t iga t ion (see Figures 

2 and 3 ) , 
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The proeess just outlined Illustrate® ilia manner in 

which an organism adapts to his environment by learnia;; from 

post experience, oven though these include * multitude of 

unreliable clues. To the «xtewt that he i s unable to extract 

tne full «efesur« of perceptual experience from admittedly 

embi|ruo«s clues.the so-called maladjusted organists fin-is 

Masaif handicapped in his aMli ty to adjust to the ©nvtron-

aental demands, Tn the words of Tolaaa and fcr.nswik, ' Intfe*^, 

we would like to throw out here, as * final word, tuo sugges­

tion that a l l problems of psychology [ . . . J center around this 

©n« general feature of the el von organism's ab i l i t i e s «• tvt> 

tendencies for adjusting to these actual causal textures, -

these actual probaMllties #s to causal couplings.' " 

3* ve&j&anfcs. 

These results might be cr i t ic ised as moral/ substtfili­

ating previous findings that schisophrenics &r* relative.):,} 

unable to held a learning se t , are less well &otivnted ^nd do 

not understand instructions as well as normals. Careful 

observations of respondents In th is study Indicate? that 

practically a l l of the subjects thoroughly understood the 

oxporiaont ss ovidoneod by the practice series &nd i s further 

5 gdward C* Tolaan and Kgon Brunswik, 'The Organism 
and tue Causal Texture of the Environment", Pt,oAmUvl54va* 
Review, Vol. *2, 1935f 6* 73. 
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documented by their verbalisations throughout the experiment. 

tost were Indeed highly motivated since they perceived the 

task as a test on which they assumed jjood performance might 

hasten their release from the hospital. 

Tho discussion in the preceding section has asserted 

that maladjusted subjects do undergo a learning process u*t 

do not seem to extract the same amount of information from 

clues aa normals succeed in doing. It might be asked, 11 

this truly follows from the experimental findings, hi It not 

possible, that the maladjusted subjects' perception is identi­

cal to that of the normal, but that only his answers are unre­

lated to Ids perceptions and the analysis is therefore not 

justified in drawing any conclusions from the observed response 

patterns. 

It must be remembered, though, that the experiment 

was disguised as a problem solving task In which subjects, 

normals as well as maladjusted, had no inkling of the true 

purpose in the mind of the experimenter. Since, moreover what­

ever learning process took place occurred without awareness by 

the subject, the responses given by the latter am be hut & 

reflection of the extent of this learning. In addition, it crust 

be remembered that the maladjusted subjects were highly motivated 

to cooperate in the experiment * he felt thus compelled to answer 

(which in itself Indicates that perception has taken place) and 

thus unknowingly provides the very data which the experiment 

calls for. 
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Furthermore, It may be pointed out thst the high level 

of significance found for tne mean answers given in the higher 

reinforcement schedules gives further evidence of the uncon­

scious learning process that has taken place. <,uite evidently 

these responses would be either not significantly different 

from a purely random pattern, or, if given purposely and 

maliciously, would be found to be significantly .lower from such 

£ chance pattern. 

Finally, the iollowing point bears elaboration* ihe 

problem solving tash outlined •••hove, which was presented to 

the subjects in t::is study, appears to be one of extracting 

geometric principles similar to what la fouad in a concept 
6 

formation task, Goldstein and 4,iieerer :.&vc shown that 

schizophrenics generally show a tendency toward concrete solu­

tions of abstract problems. A superficial analysis mlwht 

suggest that since schisophrenics are deficient in abstract 

problem solving, this could be a major source of the differ­

ences observed in Uds study between normals and schisophrenics. 

Exactly the opposite is trust *he concept formation set is 

actually a distracting feature of the task and t;,us acts u& 

&n Interfering feature in the conscious detection of the 

pattern of reinforcesient, A subject who experienced oiffirjity 

Willi finding geometric relationships might bo expected to 

6 Kurt Goldstein and 4, Sheerer, "Abstract end Concrete 
Behaviouri An Experimental Study with Special ',ests». Psycholo­
gical ponographs. Vol. 53, 8o. 2, 19M, vi-lU p. 
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ahanoon the soaren for lawful rolatloashipe» In this study 

i t was found, in fact , that some of the schisophrenics did 

jus t that , without the distracting influence of the concept 

formation se t , the subject should perhaps be in a better 

position to detect the presence of the reim'orei n*.. schedule, 

Jud,|ing from the resu l t s , however, i f abandonment of the set 

was present to a significant decree, i t cie not in tne l<sast 

s«?em to fac i l i t a te the learning of the pattern among the 

schisophrenic;** 

h» Limitations of tho >~u>. 

This study la the i l r s t step in what should become &u 

extensive area of research. Ho attempt has been made here to 

dellnste the precis© funoUonal relationship between levels 

of ad&ptlveneas tuxl probability discrimination. The group In 

this study i s a smell and heterogeneous one in terms of precise 

diagnosia, Sonotholess, the design that IIMM been employed has 

yielded valuable information. Only those inferences which 

are directly related to tho eaplrloal events of tho experi­

mental si tuation have been attemptod, 

f. Implioatlons for Fur titer naeearcn. 

A variety of researches i s suggested by the rather 

promising resul ts oi this application of perceptual theory 

of behavior disorder. The following fere soae lin*a of 
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inves t iga t ion which might represent f i r s t uteps in building 

a comprehensive body of knowledge in th i s area* 

1. A more precise de f in i t ion i s needed or the point on 

Ute continuum between a 50s;t and lc?tC <5is4;uis«*d 

pa t t e rn t t which tine sciiixephrenics snow a di f feren­

t i a l responslv«nsss greater t;;&n chance to two 

a l t e r n a t i v e s . 

2. Extended probabi l i ty t r i a l s in a design similar to 

that of th i s study ml,.fit show uam improvement In 

probabi l i ty learning as a function of the increased 

number oi t r i a l s . 

3 . Tho present stady has used probabi l i ty pfcttarns whit.'.. 

are invar iant i n t«&r«s of the res\'oti.w pet t e rns . '. he 

re la t ionship Letwe«n orjj&niaa and tnvironmoat i s am 

of i n t e r ac t ion , however. There i s a fewobaci: r e l a ­

t ionship and the event p robab i l i t i e s are often H. to roc: 

by UiO organism's responsiveness, there fore , the su.dy 

of contingent probabi l i ty tasks wherein the stimulus 

probabi l i ty i s modified by tne sub jec t ' s rosponao 

would s e w p ro f i t ab le . 

k. Besides varying tho stimulus distention, the subject 

variable need also be inves t iga ted . I t wouio be 

in t e res t ing to determine whether differences ex i s t 

between the various schisophrenic subcategories . **.us, 
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for example, one might Investigate for differences 

among process and reactive} paranoid and nonparanold} 

simple, catatonic, hebophronic and paranoid schiso­

phrenics on this perceptual task. 
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Brunswik*s pereeptual theory of probabilistic fun,*-

t ionalisa holds that the environment of the organism contains 

botii constant and varying elements. According to tola view, 

the organism must interpret tho cetuaHUkt-eff e«t sequences 

of the environment by means of probabilistic cues because of 

the ambiguity of many environmental signposts. In order to 

s tabi l ise an environment that i s In part undergoing constant 

change, the organism must be able to make a re&sonably ac-jur-

ate estimate of events or objects from certain cues, migard 

has elaborated this theory by adding that I t i s not only the 

simple perception of event frequencies which characterises 

perceptual events, but also the patterns of experienced 

frequencies. 

Brunswik's view that organisms ere sensitive to a 

large range of ecological probabil i t ies has been substantiated 

by a number of so-calied probability matching studies, ihsse 

studios, involving both humans and infra-humans, have shown 

close correspondence between event and response probabil i t ies . 

The theory has thus proven useful as a theoretical framework 

for the analysis of patterns of response In some probability 

si tuat ions. 

If tho perception of probability events in their 

elemental form i s an essential part oi the adaptive process, 

then organisms manifesting extreme non-adapilv© behavior 
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might exhibit aa impairment of this perosptual process. Tho 

schisophrenic human seems an ideal subject for the study of 

aaladaptiveneas, for his behavior tends to be poorly articu­

lated with tho demands that his environment places upon him. 

There is presently no adequate explanation for the etiology 

of tho loss of reality contact exhibited isy tho schisophrenic. 

And, in fact, little Is known about how severe tho "loss of 

reality contact'* really is* For it is not known whether tho 

biaarrenoss with which ho responds to his environment Is be­

cause of an inability to extract certain Information from his 

environment necessary for adaptation, or whether ho lacks ths 

capacity to integrate the information. 

This study is an attempt to apply tho formulation of 

Brunswik to tho maladapted organism. 1'he general purpose is 

threefoldi (a) to explore the validity of Brunswik*s theory 

of probabilistic functlonallsa when applied to the meladapted 

organlamt (b) to investigate the importance of per caption of 

simple probabilities and the utilisation of probability 

information necessary for tho adjustment of organ!amj and ( ) 

to ossmlno tho possibility that symptom manifestation of 

schiaophrenla might bo related to impaired perceptual func­

tioning In the discrimination of simple probabilities. 

A group of sixty schisophrenics and a corresponding 

group ef normals wore given a two-choioc probability task 

disguised as a problem solving task, this task consisted oi 
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matohlng geometric designs, On each trial the subject had to 

chooae between two typos of variations aa aatching a key 

design. The probability pattern was the schedule of reinforc­

ing the variations. 

On tho basis of the results obtained l a the present 

investigation the following conclusions appear warraated, 

1. Schisophrenics, in contrast to normals, eviaoe 

iapalrmeat in the ability to discriminate simple 

probability patterns when such patterns are disguised 

as a problem solving task. The response patterns and 

event probability patterns o£ these subjects do not 

show tho close degree of correspondence chsracterlstic 

of normal subjects but rather tend toward an erratic 

pattern. 

2. Schisophrenics' response probabilities show no tendency 

to reach asymptotically the ideal predicted hy proba­

bi l i ty learning theory. 

Thus tho sensitivity of tho organism to tho ecological 

events of a probabilistic nature lias been shown to be impaired 

la schisophrenla under conditions of discrimination without 

awareness. 

This results confirm the importance of arunswik's 

theory of probabilistic functionalisia for arriving at an 

understanding as to how the organism sd&pts to his environment. 

Kernel subjects have been shown to possess the ability to 
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extract tiie necessary information from a series of clues 

which allows them to perfectly adjust to the demands of an 

Identical experiments? set t ing . 

since this study has boon primarily of an exploratory 

nature, there was no need to relate tho magnitude of the 

reiaf or cement provided and the amount of information extracted 

to the relat ive degree of maladjustment in each subject. 

Future studios may well Investigate the precise functional 

relationships between l eve l s of adaptation and sens i t iv i ty 

to various probability schedules. 

Tho implication of these results would be more far 

reaching If one could demonstrate, for instance, that this 

perceptual inabi l i ty ex i s t s in those pt t i ents who are in 

remission from their schisophrenic psychosis, or in those 

normals who become schisophrenic for brief periods once i t 

has been established that schlxophrenics respond in a similar 

manner to various relnf orcement schedules. I t i s hoped that 

this study has suggested a fruitful l ine of investigation 

for both testing fuaetioaalistic theories of perception and 

for gaining Insight Into important information-gathering 

abil i t ies of the functional psychotic. 
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GLOSSARY OF TBE3IB USED 

The definitions given below are intended to clarify 

the meaning given i n th i s study to terms which elsewhere 

migi.it ho used otherwise, 

A0DIT1VL CaBBi 
A caH oa which a l ine i s removed from the right side of 
tho ceaiga of the key card mod placed on the l e f t design. 

BLOCK. 
A series of tea successive tr ia ls laua^riaal, 

EffVIEOamETi 
A collection of objects, which are subject to change, 

FRhQwEEOX: 
The number of times a specific event is observed, 

GOEMIEG fimmm&i 
The Ughor of the two ratios with which tho additive 
and subtraetive variations were chosen In a series of 
practice trials before the actual experiment. 

XS3F CAflPt 
A card containing one of ten basic designs us»«sd i n t) t 
exporiaent, 

FimCEFtlOEt 
^chanlsm by which useful information about environmental 
events i s introduced into the organisnlo system and 
organiaed by i t , 

PfUaEBTATlOa hCttSDULEi 
A predetermined random order in which cards ere shown to a 
subject in a manner designed to siinimise extraneous clues 
not part of the experiment. 

PROBABILITY EVgETSt 

The ratio of a specific selection (addltlw or subtrfcctive) 
to tho total number of tr ials in ths experiment. 

http://migi.it
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PROBABILiri EATIOt 
1/10 times the number of times a chosen variation ( i . e . , 
either additive or subtr&etive) w*& &<&newledg«d us 
"correct" during a t r i a l rmi of ten observations} sometlMts 
expressed a© per cent (by multiplying the abov* r&tio by 
100). 

FTOnaBlLlir, SUBJECTIVE* 
the degree of certainty which an individual attaches to 
an hypothesis or an event, A value of one indicates com­
plete certainty that the hypothesis i s valid; a value of 
aero expresses t&nplete certainty that i t i s invalid) 
while a value of #5 signifies complete uncertainty as 
to the validity of the hypothesis. Other values c&n be 
similarly interpreted. 

fututiv* mmmscx* 
Tho number of times a certain event occurred, related 
to tho total number of t r i a l s . 

SCOftE* 
The number of times tho subject selected the required 
variation l a a block of ten t r i a l s , 

BimiUGWm CAEBi 
A card on which a l ine i s removed from the l e f t design of 
tho key card and placed on the r ight eosign. 

TfilALs 
The presentation of one key and two variation cards to a 
subject, his selection of & specific variation, and 
recording of the answer by the experimenter. 

¥£ftX01CAL PEaCEPT201ft 
Per caption (^MihJiM.) fcarrespoadlng to objective fact . 

wEIGiSTt 
"weights" sre used in a probability »ms®> ^ach weight 
i s a non-negative number eoual to or less t an one. lue 
sua of a l l weights assigned to a l l possible alternative 
hypotheses i s one. 
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THsoaETicAL amsiimmom atmmmm THE 
FORMULATION OF THE aYPOTHEiiES 

I t wi l l bo noted that the general experimental 

hypotheses are stated In tne direction that they are expected 

to take and therefore would require a one-tailed s t a t i s t i c a l 

analysis . The s t a t i s t i c a l hypotheses on tho ether hand are 

stated In null form which indicates the application of a two-

tailed tost* In tho discussion to follow a rationale wi l l bo 

developed indicating that tho two tores of the hypotheses are 

not contradictory hut rather complementary and necessary to 

the theoretical position adapted by the investigator. 

Hesoarchers have often been faced with the problem or 

deciding between a one-tailed and two-tailed test o. s i gn i f i ­

cance whonovor theory i s being tested* Tho l i terature on this 

question I s quite extensive, in brief, tho following major 

positions exist* Jonas1 and fferk2 &aong other proponents of 

tho one-tailed tes t argue that theory (or previous research) 

dietatos tho direction of tho hypothesis, The appropriate and 

more powerful s t a t i s t i c a l t e s t i s , therefore, one-tai led. 

1 Lyle V. Jones, "Tests of aYpotiwaaesi One-talced vs . 
Two-Sided 4 ^ m t i l ? ! M ^ / . y W ^ g ^ ^ ^ ^ ffwUtUft» Vol. W9, fe. 
1, January 19£2f p. *»3***6T 

2 %lvln E. mrks, "Two Kinds of Experiment Distin­
guished in Terms of Statistical Operations*, Psychological 
JEtlvJjEh. ¥ol, 56, So* 1, my 1951* J»* 179-16«*. 
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Jones, for oxaaplo, i n presenting his arguments against 

the use of a two*tailed tos t , s ta tes : 

xat In many eases 1***1 i t i s not the tes t moat appro­
priate for their experimental problems, Are often 
than not . In psychological research, our hypotheses 
have a directional character, £.«•] theoretical eoa-
siderations allow pestalatien of tho direction of the 
experimental off ea t s . The appropriate experimental 
toot I s oae which takes this into account, a tes t of * 
tho anil hypothesis, against a one-sided alternative.** 

The opponents of this viewpoint, on the other hand, 

concede that in psychological research experimentally con­

ceived hypotheses are directional . But, they argue, I t does 

not follow from th is that the one-tailed tes t should be used, 

Ths major arguments against using a one-tailed test may be 

summarised ss followsi 

1. Burk£ pr®*mt& a very cogent argument against the 

use of a one-tailed tests 

From any careful examination of the contemporary l i t e m * 
tare wo must conclude that nowhere in the field can we 
have sufficient a priori confidence in the outcome oi 
any genuinely new experiment to justify the neglect 
of the differences in the unexpected direction. 5 

Furthoraore, this would only load to conclusions a t low levels 

of confidence which tend to be unreliable, » [ , , . ; .nd the 

3 Jones, £2L*J&3.*$ P* **• 

k C.J, Burke. "A Brief Notts on Onm*?slled Tests", 

5imaa>i ?• *&*• 
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adoption of one-tailed tests i s equivalent to a general 
6 

lowering of levels of confidence,* 

2. The research worker's primary concern will 

inevitably bo to prove his own (pet) theory. Few sttempts, 

i f any, will be made to test the limitations of a theory. And 

if , by cuinne*. too results happen to fal l on tho opposite 

ta l l , tho investigator will not question his theory end 

"nothing will shake his faith in 'pure chance* as tho e&use 

of i t ." 7 

3, One of tho major goals la theory building l i e s in 

i t s applicability, to remain strictly on the theoretical 

level i s to exclude the living orgsnlsm and sines organisms 

do, at times, behave in a manner contrary to theory tne 

adequacy of a one-tailed test becomes questionable. As 

Cattail says, *lt seeas that one must subscribe to the extreme 

sense of Allpert's argument and admit that a i l traits are in 
IS 

some way unique." Bo two individuals are exactly alike$ 

therefore, no mathematical characterisation can do complete 

jastloo to their Individuality onless we allow and account for 

a l l behavior, even when I t takes a direction opposite to taat 

dictated by theory. (A two-tailed test Is more sensitive to these 

fluctuations,) 

M.E, Mich, "A note on Ono-Tailod and Two-Tailed 
U Vol. $9, no. S July 1952, p. 317. 

6 Bayaond B. Cattail, j^^fipUp w} ,.^mm.m% of 
, »*!., World Book Co., l'̂ *6, p. 61. 
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An additional point may bo made along th is l ine of 

roaaonlngt Tho process of building a theory leads to experi­

mentation which in turn loads to sampling. The purposes for 

saapllag are many} besides putting theory to an empirical 

t e s t , a properly designed sample allows the experimenter to 

generalise from his sample to the entire population in th is 

c lass . The sample must, ef course, be representative of the 

population. For i t i s only then thst one i s able to make 

inferential statements and to gsnmrallse from tho sample to 

the population. Eepresentativeness i s achieved only when 

idiosyncratic modes of behavior are also permitted Inclusion 

and are thus free to influence the resul ts regardless of the 

direction they take, 

Furthoraore, Urunsvik' has advocated th t in psycholo­

gical research I t i s not only necessary that individuals be 

representatively sampled from well defined populations but 

also stimulus situations from well defined natural-cultural 

"ecologies*. Those representative sampling situations will 

allow one to take cognisance of the occasional major failures 

while a t the erne time,allowing full recognition of the 

favorable cases, 

» ••i«'.' i n n . . . • HI 

9 &goa Brunswik, "Systematic and Eoprescntative design 
of Psychological Experiments", in Jorsy SOyaon. (ed*)« 
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what are the relative statistical merits between a 

one-tailed and two-tolled tost? IX a one-tailed test is used 

and tho true alternative is In the direction of the rejection 

region, then this would bo the more powerful test. "In a way, 

we got a little statistical credit for asking s more search­

ing question,'1 Tho "credit" is the critical value necessary 

for acceptance or rejection of the null hypothesis* This 

value is always loss than would be required if a two-tailed 

tost were used, if, however, tho true alternative is on the 

tall opposite tho rejection region in s one-tailed test, the 

power would bo extremely low "£,..; m fact the power will 

always bo less than alpha in tho tost of a mean." 

In view of tho preceding discussion, the following con­

clusions may be reaehedi It is conceded that the more search-

lag question in testing a theory undoubtedly is one which 

predicts tho direction of the results. This does not, however, 

imply that it need bo uni vocal. Even though tne prediction is 

expected to be confirmed in the majority of cases, these may 

bo Instances whore the findings are not consistent with the 

predicted direction. As will bo seen the experimental design 

in this study attempts to sample six discrete points a ion,?, a 

continuum of probabilities (via., ?0i$0, 6c***C, 7C*30» cc.ao, 

• • M M H m M M M M i M i H m w i a M a . 

10 William L. hays, S^UffjAfif ,AJ«C ,g,ftff^M*i*lh **** 
York, &olt, Rinehart and Winston, 1963, p. 2o>. 
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9CtlO, lOOiO). Sue to the very nature of tho scliixophronics1 

i l lness I t i s quite possible that no differences exist at the 

lower end of tho continuum. I t I s for these reasons that the 

general and s t a t i s t i ca l hypotheses are stated differently. 

The general experimental hypothesis predicts the 

general direction that the resul ts are expected to take con­

sis tent with tho theoretical 1 emulations. Tho s t a t i s t i ca l 

hypotheses, on the otner hand, a**e stated in a more stringent 

fashion (two-tailed). This, i t would tn.ppe&r* would be tr.e 

more appropriate question to pose* The advantage in thin 

formulation i s thati (a) i t requires a larger c r i t i ca l value 

before i t s significance i s accepted} (b) I t i s more sensitive 

regardless of tho direction of the resul ts ; and (•) i t t es t s 

tho limitations of the theory along with the favorable cases. 
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oot 1 

Key. 1 

Addi t ive 1 

S u b t r a c t i v e 1 
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Sot 1 

96 

Additive 2 

Subtractive 2 
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Sat 2 

97 

\ 1 / Key 2 

\ J / Additive 1 

Subtractive 1 
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&*)% 2 

& 

\H Additive 2 

\ / 

* _ _ _ • - _ _ — . 

Subtractive 2 
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.._ -«t 3 

99 

Key 3 

Additive 1 

Subtractive 1 



APPEEDIX 3 

_,. **t 3_._.. 

ICC 

Additive 2 

/ 

A 
i 

i 

Subtractive 2 
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~«t h 

101 

Key *+ 

Additive 1 

Subtractive 1 
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Sot *» 

102 

Additive 2 

Subtractive 2 



APPENDIX 3 

set 5 

103 

Key 5 

Additive 1 

Subtractive 1 
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;et i: 

1CA 

Additive 2 

Subtractive 2 
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Sot 6 
105 

Key 6 

Additive 1 

Subtractive 1 
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Set 6 

, Additive 2 
i 

Subtractive 2 

/ / 
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aot 7 
107 

Key 7 

Additive 1 

I Subtractive 1 
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Jot 7 
ia 

Additive 2 

Subtractive .2 
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Set I 

iXV 

Key 8 

Additive 1 

A Subtractive 1 
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. - jet w -

A i l ' 

Additive 2 

A Subtractive 2 
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~et V 

111 

Key 9 

Additive 1 

Subtractive 1 
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_i»et "j 

112 

Additive 2 

Subtractive 2 



APPENDIX 3 

Set 10 

113 

Key 10 

Additive 1 

Subtractive 1 
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.>et 10 

i i " 

Additive 2 

Subtractive 2 
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Placet 

Sext H t Age . . . . l . q . . . . . sttuentlon ( l a s t ,;rade 
complete) . . . 

First Admission X«s No Eosdmission Yes Ho 

Treatment, 

Uaoex* Yes No 

Diagnosisi 

Favored s A £ 

(1) 1 
2 

R 
E 

IS 
1 
0 

7 0 
a a 
9 a 

10 a 

(6) si a 
22 B 

$& 0 
55 E 
50 0 
57 B 

J9 E 
60 E 

(2) 

(7) 

6 

Drugsi 

lypei Last A thai ni at rat ion: 

Ago of Onseti 

A itEQUIR&Di A h 

11 0 
12 B 

a 
E 
© 
E 

17 E 
14 H 
19 0 
20 E 

11 

6 

61 0 
62 0 
63 E 
65 ft 

E 
K 

67 0 
6b a 
69 H 
70 a 

66 

(3) 

( ^ 

21 H 
22 E 
23 0 
2& 0 
25 E 
26 0 
m a 
29 B 
30 a 

71 * 
72 a 
73 0 
7k E 
7*; o 
76 E 
77 H 
7& 0 
79 H 
k 8 

CM 

( > ) 

Corrects v 
Incorrect: x 

i*3 S 

Si 0 
52 0 

E 
E 

£•"• K 
06 R 
07 E 
ocj E 
J';/ B 
*~ 0 

(5) hi 0 
h2 a 
Ms E 
*»3> o 
*»6 E 
h?« 
M* E 
**9 E 
5i< 0 

(K) A B 
92 E 

0 
R 

9 t it 
96 0 
97 R 

•/> 0 
ICO R 

oowwm$t 

70130 
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ABSTRACT OF 

Probabilistic run^tlonsllsm sn4. ..*ladafltlv». .Behavior1 

Brunsvlk's perceptual theory of probabilistic fune* 

tlonallsa holds that tho environment contains both constant 

and varying eleaeats. A-cording to this view, the organism 

must interpret the esuae*aad*effeet sequences of the environ* 

meat by means of probabilistic cues because of the ambiguity 

of many environmental signposts, xn order to stabilise the 

environment that i s in part undergoing constant change! the 

organism must be able to make a reasonably accurate estimate 

of events or subjects from certain cues. 

This study i s an attempt to apply the formulations of 

Brunswik to the aaladspted organism. The general purpose i s 

threefold: (a) to explore the validity of Brunswik*s theory of 

probabilistic fuactlonallsa whan applied to the maladsptexS 

organismj (b) to investigate the importance of perception oi 

simple probabilities and the uti l isation of probability in­

formation accessory for ths adjustment of the organism* and (.) 

to examine tne possibility that symptom manifestation of 

schixophrenia might be related to impaired perceptual function­

ing in tho discrimination of simple probatllitles. 

1 Erich Echnsider. doctoral dissertation presented to 
tho Faculty of Psychology and Educ&tlon of me University of 
Ottawa, Ontario! 1966. viii-117 p. 
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Sixty schisophrenics and as many normals vera given a 

two*choiee probability tasx disguised &s n problem solving 

task, 'jhl* task consisted of matching geometric designs. On 

each t r i a l the subject had to etoosn* between two types or 

variations as smutching a key design* Ihe probability pattern 

w&s the schedule of relnf©yclng toe variations. 

On the basis of the resul ts obtained tne experimental 

hypotheses were accepted. ib i s led to the following conclu­

sions f which appear warranted• 
1, Schisophrenics, in contrast to normals, show impairment 

in their ab i l i ty to discriminate simple probability patterns 

when these are dlsguis«4 as & problem solving task. 

2, the response patterns end event probability patterns do not 

shew the close degree of correspondence characteristic of 

normal subjects but tend towards &n er ra t ic pattern, 

3* Schisophrenic response probabili t ies show a uaid«ney to 

reach s level , significantly below tho Idesl predicted by 

probability lc*rala& theory. 

Those resul ts suggest that Brunswik's theory of 

probabilist ic fuaetloamllsa may r*ave important implications 

for understanding how any orgenlsa &ei.pts to a.is environment, 

Tho limitations of the study were dlscussud slong with 

recommendations for further research. 


