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CHAPTER I
INTRODUCTION

The use of tests of concept-formation to in-
vestlgate thinking processes in schizophrenics proceeded
from previous studles of organically braln-damaged
individuals (16 ). An essential similarity of some
schizophrenics to brain-damaged persons, represented
by the loss of the "abstract" attitude and dependence
upon a "concrete" approach in problem solving, suggested
a basls of physiological or anatomlical dysfunction for
such schizophrenic types. This work was reported and
summarized by Goldstein (20 ),

The present experiment was an effort to expand
such an approach to problems of schizophrenia. By means
of focusing attention on memorization of nine simple but
related abstract designs, learning processes involving
concept~-formation were studied in paranoid schizophrenics,
schizcaffective psychotics, and a control group of non-
psychotics.

On the one hand, the experiment employed a
"learning" method, thus obtaining results of a quanti-
tative nature; on the other hand, there was an effort
to apply these operational criteria to both diagnostic
and theoretical problems of schizophrenia, With respect

to the first objective, an attempt was made to develop
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a simple but multi-dimensional instrument with vhich to
study the processes, or lack of processes, lnvolved in
concept-formation. With respect to the latter objective,
the experiment was concerned with testing hypotheses
suggested by both previous work with concept-formation
tests applied to schizophrenlcs, as well as hypotheses
derived from a pilot study using this instrument.

The results of the pllot study referred to
indicated that in acute untreated states of paranoid
schizophrenia, psychological deficit existed for forming
concepts which organized simple abstract designs in a
spatial context. The previous work of Goldstein (18),
Scheerer (39 ), Hanfmann and Kasanin ( 22), Vigotsky,
et al ( 47), had focused attention on loss of the
"abstract" attitude in some schizophrenics, without
which spontaneous formation of concepts was at a mini-
mum or not at all present. Thus, there seemed to be
some connection between "brain-damaged" schizophrenic
types and acute, untreated paranoild schizophrenics.

No breakdown of the schizophrenic population
used in Goldsteln'!s study was given. The pllot study,
on the other hand, used only the paranoid type of
schizophrenia. A contrasting clinical population, there-
fore, was needed to determine whether psychological

deficit for this problem was confined to the paranoid
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type, vhether some paranolds and some patients of other
schlzophrenic types showed the loss, or whether the
tendency to deficlt was universal as long as schizophrenia
wag contained in the dlagnoeis. Such a contrasting

group should also bear close symptomatic relationships

to the paranoid group, yet be distinct enough to warrant

a different diagnostlc labeling. The clinical pilcture
presented by "Schizoaffective Psychosis" seemed to meet
these requirements.

The major problem was formulated in terms of
the followlng hypothesis:

In Paranoid Schizophrenia there is a sig-
nificant loss in ablllty to form concepts
that organlize non-verbal stimulil in Spatial
relationships.

Each of the terms in this hypothesis required
careful definition, preferebly in operational form, if
criticisms of the work of other ciinical investigators
mentioned were to be avolded.

The following were the major types of criticism,
applied mostly to the work of Goldstein snd Scheerer (19),
and Hanfmann and Kasinin (22 ), but of such general
importence that any further work in this area should
attempt some solutions: (1) lack of quantitative
measures (Hunt) (25); (2) overgeneralization (Hunt) (25);

(3) arbitrary or pre-determined solutions to a problem-
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solving task (Cameron) ( 8 ); (4) permanence of the
deficit state (Cameron) ( 8 ), (Shakow and Huston) (26 ).
The next Chapter (II), then, contains a
discussion of the following concepts, insofer as they
relate to this experimental problem: (1) "paranoid,"
"gchizophrenia," and "schizoaffective'! as clinical
entities or concepts; (2) psychological deficit; (3)
concept-formation, as related to study of psychopathology.
Vhere possible, the discussions of each of the
above problems were rephrased as further experimental

hypotheses.

Summary

This experiment continues research into aspects
of learning involving concept-formation, slmllar deficlts
for which have been reported for organically brain-injured
persons and some schizophrenics. 1In the present experi-
ment, by means of focusing attention on memorization of
nine simple but related abstract designs, learning
processes involving concept-formation were studied in
paranoid schizophrenice, schizoaffective psychotics,
and a control group of non-psychotics. An attempt was
made to embody constructively criticism of previous work
in this area, such as overgeneralization, arbitrary or

pre-édetermined solutlons to problems, and lack of
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quantitative measures, The experimental hypothesis
stated that a significant loss in ability existed in
paranoid schizophrenics for forming concepts that

organize non-verbal stimull in spatial relationships.
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CHAPTER II
SOME PROBLEMS OF PSYCHODIAGNOSTICS

The Method of "Blind Diagnosig:" Intrinsic Factors

Relationehips between clinical psychologists
and psychlatrists have determined to some degree the
assumptions, techniques, and theoretical implications
of psychodlagnostic studies.

Practical operating conditions have led generally
to the idea of the "Psychiatric Team," wherein various
aspects of dlagnosls, background material, therapy, and
periodlc assessment have been divided between a psychiatric
soclal worker, a clinicel psychologist, and a psychiatrist.
The particular functions served by the clinical psych-
ologists have been subject to variations, but the follow-
ing formulation has seemed generelly applicable: #The
primary mission of the clinical psychologist is to
provide date and professional interpretations to assict
the neuropsychiatrist in the processee of diagnosis,
classification, therapy, and recommended disposition of
patients who are hospitalized (or who are out-patients)
for reasons of neuropsychiatric evaluation and treat-
ment" ( 9 ).

Also, generally speaking, two different methods
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of accomplishing such ends were utillzed. One was

the differential referral technique, vwherein the clinical
peychologist recelved a request from the neuropsychiatrist
to substantiate one, or one of several, diagnosastic
posaibilities. Such a request might be accompanied by
records of all previous work done on the patient. The
other method was what was known as "blind diagnosis.! When
operating in this fashion, the psychologist did not avall
himself of any previous formulations regarding diagnostilc
possibilities or background material, but attempted to
apply one or more psychologlcal tests, assessed theilr
resul ts for dquantitative and quallitative patterns, and
upon the basis of previous formulations regarding discrete
patterns for various psychopathological conditlons, made
a dlagnosis.

The present study developed as a result of
operating under the "blind dlagnosis" method. The
application of thls method was a purposeful declsion
reached by the Clinical Director and the Chief Psychologlst,
Longview State Hospital, Cincinnati, Ohio. The philosophy
of the Clinical Director toward functions of the clinical

psychologist in the dlagnostic area is given as follows.*

#Personal communication to the author.
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Over a period of years of observing
and treating psychotic patients,
cliniclans become aware of certain
"organic" features of such illness,
particularly deviations of perceptual
function. Present clinical psychology
hardly more than touches on this area.
By further development of academic
physiologlic psychology for clinical
epplication 1% 1s hoped that these
deviations will be sharply differ-
entiated in detall, particularly in
relation to varying sensory modality
or modalitles, time relationships,
motor function and organizetion of
these, and through such knowledge
arrive at clear understanding of
psychologic dynamics in functional
psychoses and necessarily at the
same time diagnostic grouping of

real significance.

A practlical outcome of such a viewpoint was the
relative autonomy of the clinical psychologist. He
pursued his investigations guided by his test results,
presented hls findings and final dlagnostic conclusions
at weekly dlagnostic conferences independently of results
or viewpoints of psychiatrists or other medical diasgnos-
ticlans.

Hospital practice "accepted" cases where
conditlions could be plainly traced to organic causes or
senllity. The other cases--major psychoses, alcoholisms,
choreas, neuroses, etc.,--were scheduled for dlagnostic
work-up. Every such case was assigned for psychological
as well as psychlatric assessment and independent findings

were presented at the dlagnostlic conference. At such

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



9

time, the patient was brought in, briefly interviewed
for significant pathology, staff discussion followed,
and finally a vote was taken of all physicians. The
majorlty viewpoint represented the final diagnostic
label for this occaslon.

A slgnificant area of divergent opinions
between psychologist and psychliatrists occurred as
follows. On the one hand, diagnoses of "Paranoid
Schi zophrenia" made by the psychologlst from Wechsler-
Bellevue (49 ) qualitative and quantitative snalysis,
differed too often from the varlety of dlagnoses made
by staff decleions. On the other hand, different
characterologlcal aspects derived from Wechsler results,
associated wlth some kind of schizophrenic process but
not with "eligns" (49 ) for paranoid schizophrenia, led
to dlegnoses by the psychologlset such as "Schizoaffectivd
psychosie, or "Hysterical' Psychosls; while more often
than not the final staff dlagnosis was "Paranoid Schiz-
ophrenia,"

The first of these difficulties mentioned, that
of psychologlical dilagnosis of "Paranoid Schizophrenia
and some other dlagnosis by staff, can be amplified as

follows. (1) The paranoid element, determined by such

criteria as "overalertness," "homoeroticiem," and "front"
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as typical examnles, appeared in alcoholic psychosis,
manic-depressive psychosis, exaggerated neurotic conditions,
schizoaffective psychosis, remissive catatonic schizo-
phrenia, and other conditions. (2) The Schizoohrenic
element, as determined by contaminateqd responses, con-
fabulations, clang associations, neologisms, arbitrary
perceptual organizations, etc., appeared with post-partum
psychosis, involutional psychosis, early senile psychoeis,
manlc-depressive psychosis, alcoholism, etec.

The second type of difficulty, vherein the staff
called many varieties of characterological conditions
"Paranoid Schizophrenia," seemed particularly vexatious.
Schafer's qualitative and quantitative patterns on the
Wechsler-Bellevue for paranold schizophrenia were being
followec  Schafer (38 ) says:

"he most striking feature of the scatter

in the records of acute cases is likely

to be a more or less general drop of the
Performance level; Block Designs, however,
still tend to obtain the highest of the
Performance scores. The Comprehension
score 1s usually not strikingly lowered--

a Teature distinctively paranoid in its
implications once the diagnosis of schizo-
phrenia has been established elsewvhere,
since 1t reflects good preservation.
Although some of these cases show extreme
scatter of the gereral schizophrenic
variety (great drops of the Comprehension
Arithmetic, and Picture Completion scoress,
in general 1%t is the paranogid schizoohrenics
who yleld little scatter. The greatly
scattering paranoid cases are likely to be
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confused; the cases witk little scatter

other than a2 Performance Crop are likely

To be apathetic and retarded. A relatively

high Arithmetic or Picture Completion score,

or both, in =& schi zophrenic settirg are

indicative of paranoig overalertness, A

relatively high Similerities score also

indicates prominent varanoid features,

Following this patterning, ang including all the
qualitative features of a record, necessitated calling
some cases Just "schizophrenia" ang tacking on character-
ological features, the suggestion belng that the prodromel
character make-up of the patient was "hysteria," or
"neurasthenic," or "anxiety." These cases couls not be
called paranoid schizophrenia by Schafer's formulations
because the Performance Scale results would be fifteen
to twenty I.Q. points ahove the Verbal Scale results.
Another type of scatter quite confusing was the "organic!
type, where Information and Vocabulary remainead aquite
high and other tests deviated below this level up to six
or elght welghted score points. Yet all of these types
were classified by the psychiatric staff vote ag "Paranoig
Schizophrenia,"

The difficulties associated vith differential
dlagnoels based on scatter patterns alone are well known.
Rabin and Guertin ( 35), summarizing the results of studies

of scatter and disgnosis of schizophrenia which appeared

in the literature between 1945 ang 1950, say:
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The findings concerning the use of the
W-B in the diagnosis of schizophrenia are,
in the main, negative. The resultg
concerning discrepancy between VS and

PS5 1n schizophrenla remain inconclusive,
since they differ fron study to study.
Indivigual dlfferentiating subtests are
not diseriminating between schizophrenics
and other grouns. Several scatter ap-
proaches (mean scatter, vocabulary scatter,
etc.) do not demonstrate the reliability
of a specific echizophrenic nattern.
Despite repeated vernings in the liter-
ature, many significant factors remain
uncontrolled in many of the studies,
Wechsler's "sign" approach aig not prove
fruitful in differentia] diagnoeis,
Judges utllizing Vechsler!'s dlegnostic
hints were somevhat more succesgsful.
Apparently a combineg approach in vhich
quantitative deta are utilized along

with "clinical insight' 1s most practical
in the diagnostic precess,

It has been recognized, of course, that most
systems of "signs" have been prarticularly negligent in
their lack of etiological conclueiveness. Schafer's book
omlits organic conditions end manic-depressive vsychosis,
This omission seems varticularly unfortunate since both
types of Aisorder can be confused with paranociq schizo-
phrenia,

The plan of "bling diagnosis" hag to be modifieq
after considerable effort proved it to be unsuccessful.
If type of gchizophrenia was dilsregarded, the correleation
between psychological diagnosis and staff decision wag
falrly high, Ir type was included, the correlation fell

down considerably, due mainly to the predominance of
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dlagnosis of "Parenoid Schizophrenia® by the starf.
This situation focused attention strongly on the
differentiel dlagnostic Gifficulties of paranoild schizo-

rhrenia.

Zxtrinsic Factors: Peraonnel, Theoriee, Petients

———

A reallzation grew that psychological psycho-
dlegnostice had to contend not only with the intrinsic
factors Jjust discussed, but that other factors contributal
strongly and intimately. An enumeration and brief de-
secription of these fsctors follows.

(1) A rotating plan for resident students from
enother hospltel introduced a different approach to
vsychlatric problems. "Oral narcissistic charscter
disorder" does not correlate precisely with elther
al cohollism or psychopathic personallity. The latter type
concepts belong to e symptomatological approach, while
the former derive from a motivational-dynamic approach.,
This difference in conceptual viewpoint often tended to
produce controversy about meanings. Particularly wss
this true of cases of paranoid schizophrenia, where
material suggesting latent homosexual tendencies some-
times influenced a positive dlagnoels, sometimes drew
rebellious alternative diesgnoses.

(2) Changes in the permanent steff of the
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hospital resulted in shifts from experienced personnel

to often relatively inexperienced personnel. The me jority
vote tended to restore direction, although this was not
alwaye true (see #3 below),

(3) A particularly vocal, or strong personallity
often unéuly influenced Glagnostic decisions., Particu—
lerly was this encountered in psychliatrists who had
centered thelr theoreticel orientetion upon opinions of
one author (Bleuler: 4 ; Freug 14 Noyes: 31 ; etec.).

(4) Not all members of the Paychological
Department were equally interested, nor versed, in
dlagnoetic problems., While the Chief of Diagnostic
Services reviewed every case presented to steff, he could
not supply the behaviors unnoticeq or minimized by
another examiner., This made for some unevenness of
reporting, andgd consequently of dlagnosig,

(5) Theoreticel differences of interpretation
of significance of test responses slso existed among
the psychologiste. "Schools" and their approaches
made for conflicting opinions, and often resulted in
discuesions based on different levels of a problem
(Topological formulations ( 28 ) versus Freudien, for
example).

(6) Most important of all, the patients seldonm
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behaved in the fashion described by any textbook. Over-
lapping of "functionsl® disturbances with organic con-
dltions; the impression of a basic organic-~type disturbence
in patients with "functional® disturbances; the ublquity
of both parancid end schizeshkrenic ¢lements in other
disturbences; and the shifting of schilzophrenic procesges
in a patient, paranoid replacing catatonic, the presence
of "mixed" features, etc.; all of these problems made
for consilderable hesitation in concluéding that "types"
of schizophrenia were actual clinicel entlties,

Other observers, not boung by proselytism to
a particular theory--a tendency vhich seems deterrent to
progress ln this field--have arrived at similar viewpoints
concerning dlagnostic difficulties. Bellak ( 2 ) wrote:

A questionnaire, sent by a French journal
to & number of psychiatrists, concerning
dlagnostic, pregnoetic, snd therapeutic
viewe on dementia preecox showed a gresat
disunity among the dlegnostic concepts of
the French, German, and Swiss psychiatrists.
Bolsen made a survey of subtypes of schizo-
phrenia in verious institutions in the
Unlted States ana polnts out that the ratio
of subtypes differs for different insti-
tutions, which leads him to believe that
our present system of classification 1is
inadequate. We see, then, that dilagnoses
differ from person to person and from
hospital to hospital, not only as to
principal dlagnosis of dementia praecox
but particularly as to subtype. Some
hoepital staffs habitually call a greater
percentage of cases catatonic than do
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others, which are more partial to the

dlagnosis of paranoid or hebephrenie

subtypes of the disease . , . . . . .

Nevertheless, efforts to sharpen the

diagnostic criteria are anything but

academlic; a dlagnoeis is important,

inasmuch as it implies the criteria for

treatment and prognosis.

Hunt ( 25), in reviewing psychological deficit
studles 1in schizophrenia, sald: "The variatione among
the averages reported for each of the subtypes of schizo-
phrenla may well reflect difference in dlagnostic practice,®

Figure 1* indicates some of the overlapping
symptom formation found in patients and discussed in the
preceeding pages. The central position of paranoid
schlzophrenia in this dlagnostic overlapping is prominent.,
The confusion between type of schizophrenia occurs
most often between paranold ang catatonic types., oOf
particular interest are the overlappings between
manic-depressive psychosis, paranoid and catatonic
schlzophrenias. A common element to these three patho-
logles 18 "schizoaffective psychosis,"” Simple schizo-
phrenia occasionally seems difficult to distingulsh from
psychosle associated with mental deficlency or psycho-
pathlc personality. Some of the differential dlagnostic

problems presented in thisg diagram are dlscussed in the

¥This indicates formulations of the author only and does
not represent a consensus of opinion based on a summary of
pertinent psychiatric literature.
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literature. Many authorities, finding the classical
division into four subtypes inadequate to account for
what actually enters hospitals and clinics, add other
subtypes. An example of this is Polatin's (33 ) further
divisions into: (1) Pseudoneurotic type, (2) Acute
Confusional States, (3) Hysterical Reactions, (4) Peri-
odic or Cyclic Forms, (5) Schizo-Affective Group,

(6) Depressive Forms, (7) Symptomatic Forms.

Formulations of Paranoid Schizophrenia and
Schizoaffective Psychosis

The dlagnosis of paranoid schizophrenia was
most often made for cases exhlbiting varying degrees of
suspiciousness, hostility, or negativism accompanied by
an otherwise bland affect; and various degrees of schizo-
phrenic-like verbalizations, ranging from extremely
"good front" behavior to volced delusions involving
persecution and/or grandiosity, accompanied by halluci-
natory experiences. The other requirements were (1) a
lack of any positive organic findings, (2) a lack of
history of alcoholism, and (3) presence of precipitating
factors in the form of schizold pre-psychotic tendencles,
history of progressive withdrawal, sexual conflict, etc.

Probebly the major requirement, provided other

signs of schizophrenlia were present, was "bland affect."”
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Excitements accompanied by behaviors dangerous to others
were usually dlagnosed as catatonic schlzophrenia, The
presence of an affective tone of depression or euphoria,
sometimes with presence of pressure of speech, sometimes
with scattering of attention or flightiness of ldeation,
usually resulted in a dlagnosis of schizoaffective psychoeis,
The tendency to make this dlegnosis tended to increase as
more characteristics of manic-depressive psychotic be-
havior increased.

The concept of schizoaffective psychoeis has
been used at various times ang places to mean different
things, Certain hospitals, emphasizing a diagnosis of
manlc-depressive psychosis, have used schizoaffective
psychosls to mean a "mixed" type of manic-denressive
dlsorder inclusive of certain schizophrenic-like features.
Other institutions have looked upon the dlsorder as
being basically a schizophrenia., One problem has been
that of continulty or discontinuity between the ma jor
psychoses. This had historical roots in typology and
the Kraepelian formulations ( 2 ) It has been vigor-
ously argued by geneticists, such as Kallman (27 ), or
organic theorists such as Cobb (10 ), Bellak ( 2 )
adopted a neutral position. He sald:

The differentiation of certain cages of
dementia praecox from manic-depressive
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psychosis is a frequent diagnostic problenm.
The number of patients with a mixture of
gachizophrenic and affective features is
large, and it 1s frequently all but a
toss-up whether a case should be diasgnosed
schizophrenia with affective features or
manic-depressive psychosis with schizo-
phrenlc features. Often a way out will

be found 1n the diagnosis of "schizo-
affective dlsorder." Most often i3t
occurs as a matter of differentiation
between catatonic excitement and manic
excltement, inasmuch as both conditions
have much in common,

The psychoanalytic formulation of the problem
might be represented by Fenichel's various remarks (12 ).

Psychoanalytic insight into the psych-
ological background of schizophrenic
ohenomena hints at a close relation-

ghip between schizophrenia and manic-
depressive disorders. Both are based

on a narclssistic regression, the con-
secutive loss of objects, and damsge of
ego structure and reality testing. The
dynamic similarity is reflected in a
certain clinical similarity; actually
there are cases that present mixed
features of both dlseases, as for in-
stance 1In periocdic catatonic states

or persecutory delusions in the melan-
chollas, This relationship suppliles

an argument against using the differences
between schizophrenic and manic-depressive
phenomena as a starting point for class-
1fying character types in general.

Fenichel (12) referred to e later discussion
regarding schlzold and cyclothymic character formulations
of Kretschmer,

Nor 1s Kretschmer's attempt to coordinate

types of body structure end to distinguish
schlzold and cyclold personalities as two
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fundamental types very attractive to
the analyst. Al though a difference
between schizoid ang cyclold behavior
1s sometimes striking, that which both
types have in common seeme of still
greater importance: the tendency to-
ward narcissistic regression. Schizo-
rhrenia and cyclothymic dlsorders are
releted to each other in the cruciel
Teatures that distinguieh them from
the neuroses and fron normality. Both
together are rather to pe contrasted
with the more normal obJect-1ibidinal
types.

The analytical viewpoint included a rejection
of distinctive etlology betveen neuroses and psychoses.
These are on s continuum; but basic to the major psychotic
dlsorders is regression to primary infantile states,
characterized as "primary narcissism,"

The infant starte out in a stage of
"primary narcissism," in vhich the
systems of the mental apparatus are not
yet differentiated from each other, and
in which no objecte exist as yet. The
differentiation of the ego coincides
with the discovery of objects. An ego
exists in so far as it is differentiated
fron objects that are not ego. There-
fore, the following formulse mean one
and the same thing, only varying in point
of views: the schizophrenic has lost his
objects; the schizophrenic hag parted
with reality; the schizophrenic's ego
has broken down., (12)

More epecifically, since the previous for-
mulation wes based on censlderably more discuesion
€lsevhere in his volume, Fenichel (12 ) sald of neuroses

and psychoses:
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Schizophrenia is today psychoanalytically

understood and differentiated from

neuroses adequately enough to make it

probable that the role played by etilo-

logical somatic factore, though perhaps

decisive, is in principle not different

from that in neuroses. In the letter,

it was understood that dieposition and

precipltating experiences form a

complementary serles; the physical con-

stitution is part of the disposition,

more decisive in some cases and less

in others,

Somatic factors were not denied by the dynamic
school, but thelr etiological importance was not con-
gldered differential for elther neuroses or psychoses.
Thelr formulations have been considered in many quarters
an adequate basls for reformulating the Kraepellan-
Bleuler concepts, for lack of interest in somatlc
etiologicel mechanics in psychosis, and for suggesting
that both psychosls and neurosis form an unbroken serlies
of upward or downvard steps from mentel health, as well
as denylng any specific distinctions between primary
mental mechanisms in schizophrenia and manlc-depressive
psychosis.

Polatin and Hoch, mentioned by Bellak (2 )
in conjunction with studles of etlology of schizo-
phrenie, also stressed the baslc schizophrenlc character
of cases presenting affective features.

The differential diagnosis between
schizophrenia and manic-depressive
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psychosis is important., Owing to follow-
up studies and finer apprailsel of clinlcal
dynanics, it is more widely acknovledged
that many cases formerly dlagnosed as
manic-depressive psychosis are cases of
schizophrenia. Some of the dlfferentlel
points are mentioned in the report of
Hoch and Rachlin., If a patient dlsplays

manic or depressive features, the emphaels,
in dlagnosis is usuelly upon the emotional
components, and not enough attention 1s
given to the ideational material (thought
content). It is still a very widespread
agsumption that schizophrenlc patients
are flat, having no affect, a conclusion
vhich wes arrived at only by observing
schizophrenic patients in the terminal
stage. In our observations, predominating
and active projection mechanlems, with
ideas of reference and persecution
occuring in s menic or depressive affective
getting, are very suggestive of schizo-
phrenia. Hypochondrliasis without ade-
quate somatic complaints, 1s also
suggestive of schizophrenla. The repld
changing of the delusional and halluclna-
tory content often accompanled by
fluctuating affect is also more indicative
of schizophrenia than manic-depressive
psychoslis. Rapld emotlional swings from
elation to depression,; from passivity to
excltement are much more common in
catatonlic mechanisms than in manio-
depressive cases. The pan-anxlety
described above, the marked emotional
infantilism, the genersl tendency to
insulate oneself emotionally from the
environment, the phantasy-approach to
reality is usually much less pronounced
anéd in meny cases completely absent in a
true masnic-depressive psychosis.

While other authorities could be cited, the above
gerve to emphasize that (1) distinctions between manic-

depressive psychosis and schlzophrenic types such as
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paranold and catatonic have been difficult to make in
many instances; (2) schizoaffective psychosis has been
recognized as belng a "bridge" between the two major
psychoses; (3) the dynamic school has recognized the
overlappling symptomatology but denies any distinctive
differences 1n dynamlc mechanisms in eilther psychosis;
and (4) the greater tendency has been to view schizo-
affective psychoslis as belng a variant form of schizo-
phrenia,

As a variant form of schizophrenia, i1t ful-
fillg very well the quelifications for a contrasting
group to the paranold type. It will henceforth be
regarded as dlstingulshable from the paranoid type by the
presence of a more or less marked affective display,
from the catatonic type by not including generalized
aggressive excitements, particularly when accompanied
by homocldal intent; from hebephrenic type by lack of
vegetative processes (grimacing, tics, other uncontrolled
nervous system manifestations).

No psychological studies are known which have
employed schizoaffective psychotics as a clinicel group.
An unexplored, relatively small clinical group presents
certain methodological hagzards. The choice of schizo-
affectives involved the following logical considerations.
First of all, the pllot study had suggested that paranoid
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schizophrenice might be simllar to those schizophrenlcs
reported by Goldsteln to have concept formstion deficlt;
a problem involved, therefore, was vhether the deficit
wag restricted to the paranoid group, or vhether another
echizophrenic type would also show such deficit. Results,
from this viewpoint, lead in directions of differential
diasgnosis. Secondly, other schizophrenic groups present
disadvantages for a systematic study. The catatonics,
vhen excited or in catatonla, rarely lend themselves to
psychological tests which require introspection or
delayed recell. Hebephrenics have a lower average
intelllgence than parsnoids, when tested on acdmission

to the hospital., Other forms of schizophrenia appeared
too seldom, or represented highly speculative formulations.
Thirdly, investigation of records of schizoaffectives
suggested similarities to the paranold group in terms of
(1) greetest accessibility for rapport and psychological
testing, (2) similar percentages in verious age ranges,

and (3) similar percentages in various I.Q. ranges.

Summary
This study derived, in part, from diagnostic

difficulties centering about perancid schizophrenia,
When psychologists used the method of "blind diagnosis,”

and relied on patterning of psychopathology in terms of
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"signs," lack of agreement between psychologlcel and
peychiatric diagnoses often centered about concepte of
“parenoid" and "schizophrenia." On the one hand, psych-
ological dilagnoses often falled to isolate fundamental
morbid processes of which “paranoid" and "schizophrenic!
were secondary components; on the other hand, psychiatric
dlagnoses tended to minimize or ignore cheracterological
contributions to psychopathology. Other factors con-
tributing to difficulties of agreement regsrding the
nature of clinical problems were discussed. Some of the
literature regarding the controverslal dlagnosis of
schizoaffective psychosls was reviewed. Symptometology
of paranoid schizophrenla and schizoaffective psychosis
were formulated in terms useful for selection of two

experimental groups.
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CHAPTER III

RELATIONSHIPS OF CONCEPT-FORMATION STUDIES
TO PSYCHOPATHOLOGY

General Theoretical Relationships

The application of concept-formation tests to
clinical groups has emphasized, mainly, the problems of
differential dilagnosis® and theories regarding inter-
relationships between thinking and corticel functioning.**
The latter problem more speciflcally stems from contro-
versles regarding cortical specificity (dependence of
function upon discrete structural areas) and cortical non-
specificity ("mass action," "equipotentiality," field
theories) for such a function as visual-motor learning
in brain-injured persons. Indirectly, all learning 1is
implied. Lashley's extirpation studies on rats which
established relationships of degree of extirpation
of cortex to learning abilities, are a landmark in animal
studies. Theoretical implications in the controversies
are summarized by Girden (17):

There is another way in which the problems

#For example, Kasanin and Hanfmann (22).

#4For example, Goldstein (20).
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of cerebral dynamics can be posed. Are
the interneuron relationships organized
responses of nerve impulses, akin to
those of the telephone dialing system
which works by a succession of equel,
discrete, electrical impulses grouped
in a temporal pattern? This apporoach,
in one form or another, represents the
“molecular," or "particle" description,
vased upon the patisrning of discrete
impulses in different neurones. This
view is represented by traditional
neurophysiology. To take an opposlte
view, are the cortical mechanisms molar
field forces? Are the patterns of
excitation fundamentally field functlons
literally akin to the physical lines of
force demonstrated by soft iron filings
on paper activated from below by a
magnet? The molecular, and historically
older, view 18 demonstrated in the
history of the refiex arc, in the
agsumption of reduced synaptic resistance
in learning, in the physiology of the
nerve impulse, and in the several
varieties of behavioristic theory.

The molar approach was initially made
by Gestalt psychologlsts in emphasizing
the organized dynamics of perceptusl
processes and the impllcations of
physical field concepts for psychology.

The implications of fleld theory wlth respect
to cortical events have some general correspondence with
formulations of Hughlings Jackson ( 51 ). "Jackson taught
that in the damaged brain no single function is lost but
that there occurs a process of dissolution in which there
is evolved a new pattern of integration that 1s less
compl ex, more stereotyped, and more automatic. Jackson
defined consciousness as 'the degree of correspondence

between the individual and the environment.'"
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The experiment of Lashley, previougly referred
to, and the concepts derlved, bear a close relationship
to Jackson's viewpoint. The concept of "mass action"
refers to the fact that amount of cortex extirpated in
rats, after learning of a maze has teken place, is
related to degree of impalrment in learning, as measured
by effort required to relearn. No specific cortical
area was found that seemed to mediate such learning, so
that only its removal resulted in inability to learn.
And even after a conslderable amount of cortex was
removed, the animal could still learn the habit again,
although exerting considerably more effort than a non-
extirpated rat. "Equipotentiallity" refers to the fact
that a sensory reception area, such as the striate
area, can be almost completely ableted without loss of
ability, as tested by a brightness discriminetion test.
Any part, then, of the striate area in a rat can serve
the same function as any other psart, and amount of area
1s less important than presence of some area,

Much evidence from neurophysiology supports
the Gestelt position regarding field determination of
specific behavior, both for cortical action on incoming
gensory stimulation as well as organized response patterns.
It is with the latter, that tests of concept-formation

are concerned.
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In 1925, Gelb and Goldstein (16 ) published
results of studies of concept-formation tests, involving
perceptual-motor problem solving applied to cases of
known organic injury. A general conclusion was that
regardless of a specific type of clinical symntom, such
as particulsrlzed aphasia, the patientes manifested a
general reduction in ability. This reduction pertained
not only to a strictly intell ectual performance but
involved the whole organism's level of capacity. A
distinction was made between abstract behavior and
concrete behavior, the latter characterizing the per-
formance of a brain-injured subject. In 1943, Goldstein
(20 ) published a paper summarizing the application of
these tests to schizophrenics. Some schizophrenics
resembled organic-type patients in major behavioral ways,
leading to Goldsteln's tentative thinking that such
schlzophrenics had organic brain damage.

Goldsteln's formulations regarding what has
been referred to by other neurologists as "central
aphasia' have been widely quoted. They have served to
organlze a great deal of research into cortical local-
ization of function (see Bender and Teuber, et al) ( 54).
Non-specificity of localization of function in humsns,
refers, of course, to relative cortical aress, rather

than the cortex as a vhole. A function, performed by a
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gensory area, once destroyed in humans, cannot be medliatal
by subcortical mechanisms to any such degree as that to
vhich certain functions can be mediated in animels by
sub-cortical mechanisms. Moreover, only certain areas
gerve ag senfory elaboration areas in humans. Learning,
as a psychological function, is regerded as independent
of any sensory component, except to the degree that the
gense furnishes data for the learning. Functions, how-
ever, of "generalization" and "abstractions," "concen-
tration® and "attention," are common to elaboration of
any afferent stimuletion, and are often regarded as
"central® mechanisms ( 32).

The current status of relationships between
formulations of Jackson, Goldstein, and others with
respect to concept-formation as a means of Investigating
psychological deficit, has been summarized by Scheerer.
After making a dlstinction between deficit as an im-
pairment of function, and deflcit as an expression of
interference with function, Scheerer (39 ) said:

Historicaelly similar distinctions were

first implicit in Hughling Jeckson's

conception of helirarchlcally-organized

levels of the nervous system and corre-

sponding mental functions. Later, the

careful psychological analyses of per-
formance changes in the brain-injured by

Henry Head, Kurt Goldstein, A, Pick and

others supported Jackson's posltion and
added new observations. While Head found
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4

that "symbolic formulation and expression'
were most readily disturbed in cortical
damage, Gelb and Goldsteln and their co-
vworkers found also loss of conceptual
thinking end the abllity to carry out
performances with abstract meaning. Such
performances with abstract meaning are,
for example -

{1) To demonstrate an action outside
of its usual context - to "show how
through gesture or pantomine.,

(2) To deal with directions in space
abstractly, 1ifted out of purposeful
actlon, ego that one presents to others
{or oneself) spatial relations verbally
or in drawinge.

(3) To deal with space or quantities
in an ideationsl frame of reference, go
that one realizes the meaning of left end
right, up and down, more or less, as
relational, transposable, principies or
cognizes the meaning of a number as to its
relational position within a metric system.

c. These findings led to a restate-
ment of Jackson'g rule that cortical
impairment will first affect the higher
levels in the functional heirarchy of
the nervous system as well as the moet
recent performance acquisitions. Spe-
cifically, the comprehensive case studies
by these investigators suggested that
this impalrment can cause a restriction
of the total personality to a simpler
level of functioning. The complexity
of normal performance organization
disintegrates; a dedifferentiation of
normally integrated and differentiated
behavior occurs. Thus the more difficult
performances which require the functional
intactness of the higher levels lack in
normal integration and are slso mocdifled.
This is psychologically expressed in an
abnormal "concretization" of the pereson-
ality as a whole which has been studied
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clinically through the use of speclally
devised tests, developed in extenso in
a monograph by Goldstein and Scheerer.
Psychological deficlt, then, for Goldstein
and Scheerer was concretization of behavior. This seems
an overgeneralization; and a digression is necessary in

order to relate an lmportant aspect of psychologlcal
deficit to this experimental problem.

Problems Related to Intellectual Deficlt

Hunt (25 ) adopted the term "deficit" because of
its neutral implications, insofar as theories of cause of
loss were concerned. "As used here, 1t is an operational
concept. When any person performs in some situation at a
level of effeciency below that expected from comparison
with typical individuals or from some indicator in his
own present or past behavior, that person manifests a
deficit,”

Some test results indicated a surprisingly
small, if any, deficit reaction. This problem was
considered a central one by Hebb, who reviewed several
cases involving lobotomy patients. In fact, Hebb (24 )
claimed that little deficit was indicated for any area
surgically entered outside of the speech area. "It is
possible that there 1s always a loss of intelligence in

aphasia, when the 'speech area' 1s seriously damaged,
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but this does not, of couree, explain why damage else-
vhere should have no effect. It would be unreasonable
to suppose that most of the cortex has nothing to do

with intelligence, and there are in fact definite indi-
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« Intelligence must he
affected by any large brain injury - yet csometimes it
seems not to be,"

Hebb ( 24) pointed out that Binet type intelli-
gence tests were least revealing of deficit. He cited
cases involving ablation of large portions of frontasl
lobes, with retention of superior and very supericr
I.G.s reported after post-operative testing., "The level
of intellligence-test performance is a function of the
concepts a patient has already developed. Once developed,
a concept 1s retained, despite brain damage that, if 1t
had occurred earlier, would have prevented the development.
The patient with brain injury at maturity may continue to
think and solve problems normally (in familiar fields),
although his intelligence would have been far from normal
if & eimilar injury had happened at birth."

Hunt (25 ) agreed, in a previous review of the
problem, that deficit was difficult to uncover when the
Stenford-Binet was used. He clted, however, the presence

of deficit vwhen other tests, such as "double alteration'
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or "Vigotsky" were used., The implication is that, when
confronted by a novel situation, one not encountered
previously, or having little correlation with previous
learning situations, the individual with cerebral pa-
thology will be induced to exhiblt intellectual deflcit.

Hunt ( 25) said: "We might expect patterns of
selective failure and success to differentiate to some
extent patients with ‘'organic! disorders from those with
schizophrenia. Damage to cerebral structure should
reduce fundamental capacity, vhile the 'withdrawal! of
schizoohrenics should leave basic capacities untouched
but alter such functions as judgement. Differences in
performance are actually relatively few, but those few
tend to somewhat corroborate this hypothesis." However,
Hunt ( 25) went on to mentlon a common pattern of results
from such pertinent studles of deficit. "Common to both
types also 1s the general pattern: highest scores on
vocabulary, next on verbal tests, and lowest on per-
formance tests « + o o o o o

One does not have to agree with Hunt, however,
about the significance of such a trend. He favored an
hypothesis that correlated "withdrawal® with loss of
practical or social Judgement, found to a greater degree
in the test results from Stanford-Binet studies than in

tests including a greater degree of performance-type

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



tasks. Agein, the hypothesls adopted depends in part
upon which set of resultes are favored. The generallty
of findings regarding loses of perrformance-type ability

for both schizophrenics and organic cases, suggested
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are operative in creating defleit. Such a loss was
reported for acute cases of paranoid schizophrenia in
Schafer's clinical hendbook (38 ).

The problem of type of deflcit, the material
eliciting it, and the resistance of familler verbel
tasks to deficit, resulted in a decision to expliore
deficit in paranoid schizophrenia by means of non-verbal
stimuli in a problem involving manual performance, at
least to as great a degree as 1s involved in the Per-

formance Scele of the Wechsler-RBellevue.

Review of Concent-Formation Studies

The application of concept-formation tests,
involving this degree of performance, and using non-
verbal stimull, had preceeded the monograph of Goldstein
and Scheerer. Bolles ( 5 ), in 1937, had used sorting
and matching materials. Comparisons were drawn between
performances of chronic schizophrenlcs, institutionalized
aments, and normal children averaging nine years of age.

In addition to the superiority of the nine year normal
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child, Bolles dlscussed two general levels of pner-
formance: a concrete level determined primerily by senso-
ry lmpressions and a conceptual or abstract performance

determined primarlly by categorlzing methods. Welgl's

study { 80) employed soriin
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and categerical (conceptual) apnroaches. A translation
of thils study appeared in 1941, Veigl's form-color test
has been used by other investigators, as well as having
been modified by Scheerer (39 ) and Bolles ( 5 ).
Kasanin and Hanfmann (22 ) used the Vigotsky Test
(derived from Ach), which 1e a block design test em-
ploying multivariant blocks. Their findings showed
significant deflclt for a schizonhrenic group with
guperior education compared to a normel group with
aversge education. They distingulshed three levels of
performance, the "concrete," a mixed type, and "ebstract.”
A test somevhat simller to the Welgl form-color, knowm
as the Wisconsin Card Sorting Test (WCST) was used by
Tobey (45 ) in 1949, esteblishing the superiority of
young normal adults matched with schizophrenics for age,
I.Q. and educational achievement.

Thus, a majority of the studles reported both
slgnificant deficit for performances involving sorting,
matching, and claseifying tasks vhen non-verbal stimuli

materlal was used, and also for vwhat 1s now generally
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called "abstract" behavior or capacity. Since the latter
is particularly identified with Goldstein, Scheerer,
Kasanin and Hanfmann, their major studies are more
thoroughly reviewed.

Goldstein's theory related behavioral reactions,
observed during performance on concept-formation tasks
involving visual-motor elements, to postulated levels of
total organism capacity. Two general levels of capacity
were dilstinguished, the "concrete" and the "sbstract."
Goldstein (20 ) sald: "These attitudes are neither
acquired mental sets nor habite of an individual, nor do
they represent specific lsolable aptitudes such as
memory or attentlon. They are rather capacity levels
of the total personality, each furnishing the basis for
all performances on a certain plane of reference in
response to the outer world."

While abstract and concrete attitudes were
considered generalized capacity levels, both referred to
the response portion of a receptor-central process-
response trichotomy. Goldstein ( 20) specifically
said: "In order to avoid misunderstanding, we have to
emphasize that the process of disintegration in the
directlon of concrete behavior does not prevent the
arousal of ideas and thoughts., What the deterioration

actually affects and modifies is the way of manipulating
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and operating them,"

According to such a viewpoint, there is no
"central aphasia" but a degree of apraxla. This same
difficulty, of distinguishing between the response as an
observable behavioral element and response as an inference
concerning internal processes, 18 encountered in Vinacke's
paper (48) on concept-formation. It is the tendency to
discuss response behavior at one point as standing for
inferred central-type processes, and at another point to
speak directly of central-type processes. Both of these
aspects of the problem have been recognized as particularly
difficult problems for any behaviorism. Consider the
following formulations of the concrete and abstract
attitudes.

The concrete attitude is realistic.

In this attitude, we are given over and

bound to the immediate experience of the

given thing or situation 1n 1ts uniqueness.

Our thinking and acting are directed by

the immediate claims made by one partlcu-

lar aspect of the eobjlect or situation in

the environment.

In the abstract attitude, we trangress

the immedlately given aspect or sense

impression, we "abstract" from particular

properties. We are oriented in our

actions by a more conceptual point of

view, be it a category, a class, or a

general meaning under which the particular

object before us falls., ( 20)

It is not clear, therefore, whether Goldstein
meant that a concretized personality has "abstract" ideas,

"thinke" them, but cannot express such ideas through
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motor proceasses; or whether the basic defect affects
central processes and actually prevents "abstract" 1deas
from forming. Another consideration of Goldsteln ws
that the total personslity was involved, which included
the problem of motivation. An assumptlion must be made
that the motivation of such people 1s also concretized,
in the sense of dellberate formulations of plans based
on wishes and needs into the future. Such an assumption
brings these schizophrenics into areas discuesed by
Freeman and Watts (13 ) regarding significance of the
frontal lobes and thalamo-corticasl association fibers.
Al so related ere formulations of Bychowski ( 7 ),
regarding relationships between pathology of thought

and cortical pathology.

The discussion is hampered, however, by not
knowing whether motivational-sxpressive elements stand
for damaged central processes, or whether the motivational-
expressive behaviors themselves are the primarily affected
processes 1n concretized subjects. Thils does not seem
merely a problem of semantics, nor of quibbling about
corticel processes. Hebb (24 ) and Penfield (32 ) in
recent publications emphasized central psychological
processes whose exlstence may be inferred to some degree
from response behavior but vhose actual mechanisms are

not explained in terms of only stimulus-response formu-
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lations. Nor did Hebb grant to the frontal lobes any
necessary connection with so-called higher intellectual
functions. "Only one thing need be added: although the
frontal lobe is the favorite place in which to localize
higher functions wvhen one is speculating about these
matters, it is still true that there 1s no proof that
any single higher function depends on this part of the
brain (Hebb, 1945b), At least as good a case might be
made out for parietal and temporal lobes as the seat of
man's distinctive psychological characteristics - if
these in fact depend on one part of the brain more than
ANOLNEr. o o o o o « o o o (24)

In 1ine with this, the following viewpoints may
be mentioned. All of them are related to the problem of
the "Body Image" (41), the pathological expression of
which overlaps schlzophrenic processes considerably.

(1) Bychowski (6): historical study of interparietal
syndrome, relating it to studies in schizophrenia;

(2) Galdston (15): history and formulations regarding
depersonalization; (3) Schilder (40): relationships
between vestibular disturbance, body-image area, and
schizophrenia; (4) Angyal (1): cortical damage in body-

image area and schizophrenia; etec.
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Another problem of theoreticel importance
stems from the "dusl-vrocess" position of Golédstein,
based on discontinulty between abstract and concrete
attitudes. Harlow (23 ) summarized@ this problem as
follows. "Within each category there 1s a range of
behavior, but between the two cetegories there ie no
continuity, the demarcation between them is not
concelved of as a difference in complexity but, rather,
abstract behavior requires a 'nev emergent quality,
generically different from the concrete.'. « . + + "

Scheerer (39 ) acknowledged the lack of
experimental findings on the subject of a continuum,
but still stressed discontinuity.

As yet the question has not been
experimentally decldeéd whether the resnge
from abstract to concrete is a measur-
able continuum of increasing complexity
or vhether 1t 1s discontinuous. De-
gcriptively, there 1s however all indi-
cation that the greater difficulty of
the abstract approach i1s not one of
greater complexity in a mere quanti-
tative sense. It 1s nelther a synthesis
of all elementary functions involved in
concrete behavior taken together, nor a
combination of these with some others
added. The abstract apprcach demands

a qualitatively rather different
attitude of the person with a new
direction in behavior. The behavior

18 here guided by a cognitive aware-
neses of meaning, namely by acts of
conscious intentionality.

What Scheerer meant by "cognitive awareness of

meaning" is not clear. It seems to suggest the need@ for
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ariother element, the "knower" in back of awareness of
meaning, at one time a "cognitive" knower, at another
time something else., Two general observations can be
made at this point. (1) Novhere in Scheerer's discussion
was mention mede oi tThe infTiuence of unconscious processes
relevant to thinking and pathology. (2) There was

little emphasls on the fact that degree of complexity

of processes, phrased as psychological concents, bears

the only relationship we know to complexity as well as
orderlinese of the universe. ©Such recognition would
involve another concept, that of "power" or "rate" of
processes, most often discussed under intelligence &as

a quantifiable concept. In other words, "conscious
intentionality" or "cognitive awareness of meaning"

are old "faculty" concepts. The reduction of complexities
presented by both sensory processes as well as "ldeas" is
a direct function of central processes; in fact, they

are one and the same thing, Concept-formation at any
level 1s an aspect of such complexlty-reduction processes,
When such processes are involved with memory in the

form of previous complex~reductions, abstractions of

the highest order result. But "highest order' is still

a matter of scatter from nerms. In such terms, with

the addition of the concept of "rate" as an expression

of vower of complex-recduction, there seems to be no
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need to deal with dual-processes. A continuum can be
posited. An expression, then, of rate of learning is

coneidered a sine qua non for any further incuiry into

concept-formation.

Goldstein's general conclusions ( 20) in
1943 were as follows. ". . « « « « in a certain group
of schizophrenics there is a characteristic impairment
of the attitude toward the abstract; the patients behave
much more concretely than do normals and do not learn
to understand, even after demonstration, what the abstract
attitude means. . . ."

This "certain group of schizophrenics" were
pathologically bound to particularized experlences and
external objects. Illusions, language disturbances,
and other pathological reactions of the schilzophrenic
were explained by the tendency to concreteness of think-
ing. A comparison was drawn betveen the organic reaction
type and the schizophrenic. "Phenomena described in
schizophrenics as weakxness of the capacity for concen-
tration, 'Gedankensbrelssen,! rigldity and distractibility,
forced responsiveness to singularities, contsmlnetion,
etc., 2all these in addition to other phenomena are
observed in the same manner in irreversable organic
patients and can be understood in the same way as

phenomena of 1solation." (20 ) "Loss of constancy and
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definiteness in the concention of the structure of
objects, 1s equally characteristic for schizonhrenic
patients, as for organic." (20 ) Tllusions and delusions
were ascribed to deficlent figure-ground nercention.
Language disturbsnces were explalned in similar fachion.

Yhile similarity between schizophrenic
productions and those of organic patlents was stressed,
Goldstein (20 ) pointed out the differences between
them as well since he would not "like to be misunderstood
as consldering schlzophrenia to be slmply an organic
disease." In a discussion of this, he seemed to imply
that he 1s a dualist of the treditional variety. “From
my general position regarding the body-mind relationships,
I am inclined to assume that equivalent functional
changes can be produced by organic, i.e., structural or
chemical as we 8s by psychological derangement." ( 20)
What was meant by "psychologicel derangement," in terms
of processes, was not explained.

"The kind and level of concreteness in schizo-
phrenia is not identical with that in somatic casges." ( 20)
The major difference seemed to be that the method of the
somatic patients was one into which the observer could
enter empathetically, l.e., he could see what it was
that the organic could do; whereas in schizophrenia,

the personal verslion of the patient's idea was foreign
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to the understanding of the observer. The vhyslecgnomic
aspect of percepts was another level of concreteness
found in the schizonhrenic and not in organic cases.
Goldsteln also discusgsed primery and secondary
symptome, releted to formulaticns of Bleuler in particuler.
The primary changes were considered the baslc, or nerhaps
the dlsease-natured changes; vwhereas secondary changes
were psychological reactions to the orimary. "There 1is
no doubt," said Goldstein (20 ), "that the clinical
nicture of schizophrenla contains symptoms which may
suggest an origin in a disturbed function of some apparatus
of the brain, particularly of the frontel lobes anc¢ the
cubcortical ganglia, and sleo symptoms which are better
interpreted as psychological reactions." He concluded
that though evidence strongly suggests organicity, a
definite answer could not as yet be stated.
Yanfmann and Kaganin ( 22) based their study
of ceoncept-formation on concluslions previously reached
by Vigoteky "who, in brief, believed that 'the essence
of the schizophrenic thought disorder and an important
characteristic of schizophrenic disorder in general is
a loss of ability to think in abstract concents and a
regression to a more primitive level! which he (Vigoteky)
cells that of 'thinking in complexes.' By this, he
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meang that 'objects are seen as indivicduels' rather
than under general categoriees or conceots or repre-
centatives of classes. For Vigotsky, the lose of con-
ceptual thinking is the baslc disturbance."

Hanfmann and Kasanin used the Vigotsky techniaue
and materiale. The materlales are twenty-two wooden
blocks varying in color, shape, helght, and size;
classifiable into tall-lsrge, flat-large, tall-smell,
and flet-emall groups (note criticism of this arbitrary
Yoorrectness" of evelving concepts, made by Cameron) ( 8 ).
™e method includes guildance of various degrees vhen
mistakes are made. This permitted classificetion into
responseg besed on degree of guldance needed before
correct concepts were formed. The three levels of
recsponse noted have alresdy been mentioned. Sixty-two
cooperative schizophrenics, ninety-five controls,
twenty-four irreversible brain demaged cases were used.
A major purpose of the experiment seemed to have been
differential diagnosls by means of this test. A criti-
cism of trestment of results is quoted, although the
author is unknown. "Unfortunately, the authors do not
include either %the ranges or the obtained !'significances
of differences' (other than to state that they were
computed by 'Fisher's formula'). Because of this las

is true for any data which overlaps), one should not
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regard the results obtained as ‘'completely diagnostict
- 1 ] . L [} ." (22)
This same anonymous author (44 ) reviewed

Kesenin and Hanfmann's conclusions regarding differential

"The performance level of these organic
patients 1s not only significantly lower
than that of average controls: 1t falls
even below that of the schizovhrenic
groun and approaches the primitive level
e o o o o with 1ittle scatter of the
scores in the first two phases . « «
organic patients never understood the
task as a classification, never in-
terpret o response as proving that the
attempted grouping was wrong, never
concern themselves with the totality

of grouonings. Solution 1s reached purely
automatically by 75% of the organic
patients as compared with 36% of schizo-
phrenics. The velue of thls comparilson
of scores is not grest, because the
organic group 1tself 1s at least as
heterogeneous as is the schizophrenic.

« « o« » o We can only say on the basis
of these scores that the organic natient's

level of performance
as ané perhaps lower
phrenics. . . There
istics, however, not

is at least as low
than that of schizo-
arc some character-
reflected in the

scores, in which the performance of
organlc patients differed from that of
schizophrenics. . . . organic patients
never produced the physiognomic groupings
which were prominent in . . . . some
schizophrenics. They lacked also the
vacillation of some of the schizophrenics,
Such patients no sooner started to
consider color, then thelr attention

was drawn by shape, and, wavering
between these possibilities they were
unable to follow any one definite
nattern of grouping. The organic
patients . . . even vhen they were

[ ] *
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led now by one aspect of the meteriel,
now by another, remained complacent
throughout andé showed no conflict or
hesitation. VYhen they used trial and
error . « o o 88 they frequently éia

« « « » they did so without any com-
nunction, cheerfully assuming that
this wes the required way of doing 1it.
For a schizophrenic, even performing on
the lowest level, the test seemed to
present more of a problem than 1t dig
for the organic petiente.,"

Not only, then, did the tvo clinicel groups
overlap, hut fhe evidence for similerity of disturbance
between schizophrenics and organics was less striking
than the differences, which meintain the clinicel
characteristics of both groups. The previously mentioned
criticism of Cameron ( 8 ) is pertinent here.

Cameron (1939b) later reported that,
vhen adequate rapport and cooperation
had been established, even very dis-
organized schizophrenics could be led

to generellze rather freely and to cshift
thelr mode of attack from one method or
*cetegory" to another. Although contrary
to most current reports, this 1s not an
isolated observation. In fact, Gatevood
(1909) found that shifting attitudes in
memorizing problems were especizlly
characteristic of schizophrenics; and
Hunt (1936) has suggested that this may
help account for thelr relatively noor
gshoving in recognition and recall.
Neverthel ess, Hanfmann and Kesanin
(1942) arbitrarily reject all the
solutions which Cameron's schizonhrenics
offered, based on shape, color, mass,
velght, material, name, tyoe, radius,
angles, opposition and equalization,
apparently because these happen not to
be the particular generalizations
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demancded by the Ach-Sakhesrov test. In
effect, this is to s=ay, "Unless you
think of this problem the way I heve
leearned to, you are not generelizing
at all}t

The assumption of a nermanent cdeficlt state
reported in schizophrenics for "abetract" attitudes,
ves also criticized by Cameron ( 8 ). This related to
the 1941 monogranh by Goldstein ané Scheerer.

Goldstein and Scheerer (1941) deny that
the schizophrenic can spontaneously
evolve groupings according to material,
form, or color; but Cameron's extremely
disorganized schizophrenic patients with
merked asyndetic ané metonymic thinking,
both characteristic schizophrenic
disorders, dld evolve such groupings
using the Ach-Sakharov materials and
method, and quite without promptings

or suggestions, as the verbatim shorthand
records of his transactions plainly show
(1939b). If one accept Goldstein and
Scheerer's criteria for the "abstract
capacity level" (1941), it is obvious

to the writer on the basis not only

of test sltuations but of several years
devoted to dally close communication
with intelligent schizophrenics of every
degree of severity, that the "ahstract
cepacity level" can be found in most
schizophrenics provided the painfully
patient technique necessary for effectual
rapport with this group is developed.
Actually the criteria for the "abstract
attitude" seem to be those customarily
employed in demonstrating the intervention
of consciousness vhich, the writer
belleves, have no more valié application
in abnormal behavior than they have in
normal bhehavior. . + « « o

Thus Cameron made two critical points: (1) the

deflclt in terms of criterla advanced by Goldstein and
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Scheerer for the abstract attitude, could not be
considered a permanent deficit; (2) “faculty" inter-
vention was implied. This last polnt has been discussed
previously in terms of continuity versus discontinuity
of the two behavioral levels, and a similar conclusion
was reached. An experiment by Huston and Shakow { 26 )
on permanence of the deficlt state for motor-type learning
problems reached the same conclusions as Cameron; namely,
that with extreme patience and using every techniaue to
gain the subject's conflidence, schizophrenics can be
made to improve their scores in learning past the high
scores of the best schizophrenic learners.

Avare of this problem, Scheerer ( 29) has
modified his point of view regarding similarity between
organics and schizophrenics.

A second problem encountered in clinical
practice 1s the diagnostic meaning of
test fallures by psychotlcs, especially
schizophrenics. The investigations of
Bolles and Goldstein, Hanfmann and
Kasanin, have demonstrated a lack of
abllity to conceptualize and behave
abstractly on the various tests in cases
of schizophrenia. Again our present
knowledge 1s insufficlient to generallze
from these cases to all others, or to
infer "organicity," or even irreversibility
of thls condition. From the studles of
Bolles, Rosen and Landis, Zubin and
Thompson, 1t 1s, however, apparent that
the test fallures are indication of
present concretization. . . . .

Mentioned previously, in this same vein, was
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the distinction Scheerer made between impairment as a

condition peculiar to organics, and interference as a

condition pecullar to psychotics. Impairment is
operationally understood much better than interference
as a concept. In reviewing the literature bearing upon
this present tovlic, one 1s aware that certain long and
honorable philosophical problems are being skirted and
in many cases disguised behind an avalanche of words.
Very few investigators have attempted to treat the
problem, from a somatic viewpolint, then from a psych-
ological viewpolnt, by frankly stating thelr position
with reference to elther inclusiveness or lack of
inclusiveness of a concept with respect to either aspect.
In psychiatric literature, Bychowski tried to formulate
the problem most precisely. In clinical psychological
literature, attempts to redefine the problem, so as to
avold 1t, have not been successful. Cameron, following
a modifled Behaviorism of Adolf Meyer's psychoblological
approach, avoided some of the pltfalls by emphasls on
longitudinal, or life-span, approach. Cameron's approach,
however, was on a different level than that of Goldstein
and Scheerer, Bychowski, and others. From Cameron's
viewpolint, there was no necessity to deal with "abstract®
and "concrete" attitudes; one dealt, instead, with

interactions between the composite individual (constitution,
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health, training, etc.) and environment (customs, locales,
oress, etc.). Neither approach should exclude the other
since different aspects of the problem were being in-
vestigated. Thus Cameron's additional criticiem, which
implied that concepts of "abstract" and "concrete"
behaviors have no validity whatsoever, seems somevhat
radical. Concepts, moreover, may be considerably altered
during progressive experimentation and reconsideration,
without detracting from thelr usefulness and importance.
Many concepts, like generals, are now dead, but honorably
buried.

The possible meaning, however, of "interference,"
as a modification introduced by Scheerer into his former
viewnoint that organics and schizophrenics behaved
similarly, was both an effort to meet criticism of over-
generallzatlion, as well as further proof that central
states, rather than just response mechanisms, were being
considered in terme of these dual attitudes. In spite
of Hebb's excellent criticism of psychoanalytic claims
for thelr form of treatment in psychosis, the analytic
school has advanced a more systematized effort to explaln
"interference" as psychologlcal processes than the
physical behaviorists.

Relationships of Concept-Formation Studiles

to Affectivity

The relationship of concept~formation to
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affectivity does not formulate a problem but merely
generally describes 1ts area. To some degree, the present
experiment investigates possible relationships in this
area since the two clinical groups are distinguished on
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behavior, among other possible dlfferences. A fact of
considerable importance is that concept-formation has

been 1little, if at all, studled in the affective psychotic
disorders, or the character disorders. This probably

has an historical basis, stemming from Bleuler's formu-
latlions that schizophrenia is primarily e disorder of
thinking, secondarily of more florid affectlive symptoms.
Rapaport presented, in a footnote, a short history of

thls one-sided approach.

After discussing relationshlpes between Blueler
end his debt to Freud, the background provided by Kraepelln,
the followers such as Jung, Abraham, etc., Rapaport (36 )
sald:

Though Bleuler did not recognlze that

there exlsts a direct relationship

hetween the primary symotoms on the one

hand, and drive dynamics and Freudlan

mechanisms on the other, his conslstent

effort to find the basic symptom in a

disorder of thought is of lasting vslue.

It has fallen into undeserved oblivion,

though no comparable systematic attempt

to study the schizophrenic thought-

disorder has been made since, not even
when interest in such studies was revived
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in the middle 1930's (cee Kasanin, 372).
Though his conception of nsychological
functions and their grouping is outdated,
he highlights functions (attention
autism, consclousness, etc.) to vhich
since then unduly little attentlon hes
heen paild.

Bleuler's distinction betwveen baslc
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[&:04
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larly frultful in dlagnostic nsvcholoéical
testing, vhere 1t gave rise to tvo
fundamental questions: (a) can early
symptoms of develoning schizophrenla

be found by testing nroceedures before
the obvious secondary symptome set in,
that 1s, before the more or less overt
break? (b) are there indicators in

tests of schizophrenice which progosticate
a malignant course (Cf. Rapaport et al,
602, II 329 ff.; Hanfmann and Kasanin,
499, pp 66 ff.; Kasanin, 371, pp 46-49;
Benjamin, 43, pp 66-70). One of the
disadvantageous aspects of the search

for the basic symptom was the inclination
to elevate a single feature of the schizo-
phrenic thought-disorder to a unique
position. Vigoteky (743) went so far in
this direction as to conslder disorders
of concept-formation the basic symptom,

if not the etiological agent, of schizo-
phrenia. He contended that affect-
disorder 1s a consequence of concentual
dleorder. . . « « For further evamples
see the napers puplished by Kaganin, . o »
Bleuler himself avoilded this pitfall., His
clinical method and the variety of
"functions" he studied, make Bleuler's
book the richest single volume on the
phenomena of schizophrenia thought-
pathology.

Two aspects of Rapaport's own work bear upon
the present discussion. The first dealt with employment,
by Rapaport and co-workers, of concept-formation tests

as part of a clinical battery, and the report of such
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findings as part of an effort to establlicsh diagnoetic
criteria for various neurotlc and psychotic syndromes

(37 ). They used three tests of concept-formation, the
Similerities sub-test cf the Wechsler-Bellevue, a sorting
teet, and the Kesanin-Hanfmann version of the block
degign test. With respect to the last of these tests,
they were particularly interested in accompanying
peripheral behaviore, esnmeclally those aspecte vhich

were concerned with reaction to success and failure,
difficulty, and so on. "In our emxmerience, those asnects
of thinking vhlch are intimetely bound up with rescticens
to success and failure, are 'flexibility,! 'fluidify,'
'persistence,! and 'rigidity.'" ( 37) They vere interested
in deductive and inductive processes, but concluded that
"Actually a performance characteriéed exclusively by one
of these modes is rare." ( 37) This conclusion aleo
pertained to the factors listed previously in which they
were nost interested. Theilr general conclusion wes:

"The optimal condltion for successful performance is the

presgsence of flexiblllty and persistence, to the exclusicn

of rigidity and fluidity." ( 37)

No attempt was made to relate these concepts
and findinge to Goldstein's formulations. Ranaport in
his most recent work (36 ) attempted to relste a fairly

throughgoling analytical viewpoint to the general problem
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of thinking. His conclusions, as they pertained to
concent-formation, are summarized as follows:
Concept~formation is regarded as a particularly
valuable method for studying thought organization. 1In
some phases of thinking, concept-fornation appears to
such a high degree that it seems to be a Quasl-process.
Whenever it appears, 1t is regarded as linked vith
memory and consequently with drive systems. This relates
a momentary aspect of functioning to not only conscious
content but unconscious processes. "The fundamental
questicn which concept-formation answers is: What does
an idea belong with?" ( 36) Vhen instinctual and
emotlonal factors are dominant in an organism's state,
ohysiognomic conception occurs ("participation:" every-
thing recalled shares some vart of the drive state;
"syncretism:" ideas merge with one another, disregarding
intermediate associations; "transduction:" the reasoning
process disregards conventional rules of induction, movirg
from parts of wholes to other parts of wholes "with the
assumption that the step will hold for the whole") (36 ).
Reality-testing is considered a secondsry process.
Belongingness, or concept-formation, changes to meet
growing ego's requirements so that ", . ., . experience
1s assimilated to & manifold of concept-eystems in terms

of every sensory and every already existing abstract
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quelity; but perticulerly in terms of time, space,

matter, welght, and so on. The gain from such an
organizetion i1s that anparently the single 1dees need

not be kept cathected, or cnly on a low level of intensity;
and 1% is the bullt-up conceptual frames of reference
vhich are cathected and highly responsive, as a whole."

( 36)

The relationships betveen these two levels of
concept-formation are ones of continuous interaction,
but thie wes presented cescrintively. Vhat Rapaport
implied, and also discussed eleevhere, were famlller
Freudian mechanlisms of condensation, symbolization,
pro jection, etc., by vhich materiel proper to the un-
conscilous menifests itself in consciousness. Bleuler's
emphagls upon affect-laden assoclations seemed rightly
criticized by Rapaport. Central-type mechanlsms must
be considered as involving material supnlied by feeling
stetes, but the connections between "generalization" and
"sbetraction® and "condensation" and "symbolizetion'

cannot be stated at present.

Reformulaticn of Experimental Hynotheses

The following positive conslderations have heen
incorporated into the present study.
(1) Over-learned meterial, particularly of a

verbal nature, has not successfully indlicated the degree
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of nsychologicel deficit exiesting in many psychotlce,
particularly paranoid schilzonhrenics.

(2) Controversy centered about continuous or
non-continuoues abilities has not been vroductive of
exnerimental research vhich might have clarirfied esome
issues. This might have been due to lack of quantitative
measurements for rates of nsychological processes dlscussed.
Proponents of non-continulty have tended %o over-simplify
the problem by a qualitative approsch, while critics of
non-continuity have oversimplified the problem by tending
to deny its existence.

The present study, consequently, 1s regarded ac
an exploratory study, designed to determine degrees of
differences between peranoid schizonhrenics, schizo-
affective psychotics, and non-vpsychotics for quantitative
and quelitative results of 2 learning test involvling
memorization of non-verbal stimull in a spatlal context.
Baged on such considerations, the following hyrotheses
have been formulated.

(1) The greatest degree of impaired functioning,
manifested by such various criteria as inability
to learn, inability to form concepts, inabillty
to form spatial-type concepts, and slowest
learning rates, is associated with the paranoid

schizophrenlc group.
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(2) Schizoaffective nsychotics occuny a
poeition somevhere between the degree of
deficlt nrecdicted for the parancld group
and the degree of ability manifested by

the control group.

Summary

Studies of concept-formation of psychonathologilcal
individuals or groupe were revieved as they contributed
to tvo major problems: differential dlagnosis and theoretical
problems of relationships between cortical structures and
psychological functions in parenold schlzophrenia., Malor
gtudles of Goldstein and Scheerer, Hanfmann and Kasanin,
and Rapapdrt were reviewed more extenslively than others;
and pertinent criticlsms of some of thls work were
discussed and evaluated. Such review contalned the
rationale for mejor aspects of the present study. The
desireability of dlscussing processes in terms of
statisticel and guasistatisticel concepts led to re-
nhrasing of experimental hypotheses in keeping with

an exploratory study.
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CHAPTER IV

METHODOLOGY

The Test of Concept-Formation Developed

For This Exeriment

e ] L a2l Tl

The pilot study was already underway when
Vinacke's review ( 48 ) of concept-formation appeared in

the Psychological Bulletin, January, 1950. It is inter-

esting that the test developed for thls experiment should
bear such marked resemblances to the type suggested by
Vinacke. A drawing of Vinacke's test was included in his
paper. Vinacke seemed led to formulate such a test in
order to provide a technique for a multi-dimensional
approach to study of concept-formation. Underwood ( 46 )
had stressed limited experimental techniques. Harlow ( 23),
on the other hand; reviewed material from the broader
base of "generalization," much of it based on animal
studies, which included a greater varlety of methods and
materials. If the discussion were limited to humans,
and particularly to concept-formation, Underwood's volnt
seems appropriately made.

If an operational viewpoint is maintained, then
Vinacke's conclusions ( 48) also are a _provos. "Putting
together all of these considerations, then, 1t appears

that concepts should be placed in a broader, more dynamic
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context, than has been the case up to now. They nust be
regarded as selective mechanisms in the mental organization
of the indlvidual, tying together sensory immressions,
thus aiding in the 1dentificetion and classification of
objects.®

An even broader, dynemic rationale for concept-
Tormation as forms of learning led to the construction
of the present test. Various learning techniques were
investigated. Generally speaking, these included: (1)
epatisl, manipulable material, vhich involved nroblem
solving to a greater degree than learning, if tuition
were excluded (Goldstein-Scheerer Tests, Ach-Vigotsky
blocks, WSCT, ete.); (2) tachistoscopic studies, such as
the earlier work of Hull, Heidbreder, Smoke, etc. Con-
slderation was also given toc findings relevant to the
clinical groups, such as greater retention for verbal
type tasks than performance. A combination of the
learning necessary in the Hull-Heidbreder experiments,
with performance-type tasks such as in the Goldsitein-
Scheerer experiments was desired. In addition, to take
account of criticlsems revieved previously of concept-
Tormation studles in clinical settings, the test should
allow the greatest possible range of approach to "correct!
ansvers, and should definitely include "rate" mesasurements,

l1.e., permit direct guantitative measurements to be made.
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This led to a learning tyoe test using non-verbal stimull
regulring some simple manipulation. It a2lso suggested,
that such a test might nroperly be considered, 1f successful,
a "projective" technicue of studying concept-formation.
The stimulus material evolved from simple
geometricel forms. Various types of angles and curves
were created in two-element figures. Complications as
thickness, broken lines, direction, etc., were added.
Vhen the test was completed, however, the similarities
and differences between the figures could not be
immedlately determined, i.e., by one or several glances.
General simllarity of size, constancy of broken lines,
relative vositions on the board, etc., made for deceptive
uniformity. The pilot study cuickly indicated through
gubject's comments and initisl spproeches that the task
was considered often much easier than it turned out to be.
Original considerations included twelve such
desligns, each drawn on a two by two inch plece of card-
board which was glued to a larger sheet of cardboard.
The distances between designs up and across were constant,
and large enough to permit another piece of board, cut
out so a8 to leave twelve squares, each three by three
inches, for the design chips. Preliminary work with non-
psychotlic subjects iIndicated that thls amount of material

required too much time to learn. 'hen the chips were
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reduced to nine, arranged in three horizontal and three
vertical rows, when the chips were made equidistant from
each other and from the borders, so that all "fielg"
relationships were symmetricel, average and above average
intelligence subjects learned the task in a reasonable
length of time.

In the process of creating the designs, an
effort was made to introduce more similarity among some
designs than others, thus making for small groups. This
organization was destroyed when the designs were reduced
to nine; but a different organization of major likenesses
and differences evolved, as attested to by reports of
subjects, These results of the pllot study are not
reviewed here, since they are amplified considerably in
the "Results" section,

The material in its final form (Figure 2)
resembled to some degree that of other sorting
problems. The "cut-out" spaces, into which the subject
had to place the design chips in order to reproduce the
order on the Guidance Board, introduced a slight three
dimensionality, to much greater degree involved in
"pigeon-hole" apparatus (3 ) used in studying sorting
behavior. While this three dimensional element added
to the visual experience a spatial quality of depth, the

depressions by their uniform distance and spacing
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Fig. 2 Guldance board: nine designs and their
positions (photograph).
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introcduced another overell element of similarity to the
fleld.

From an operational viewpoint, the material
involved: (1) spatiel elements; (2) decigns varying in
degrees of similerity and dissimilarity. The task set
for the subject involved reproduction from memory of the
organization of these designs in a spatial field (the
Guidance Board), by means of duplicate, detachable chinps,
contalning the seme designs vhich had to be placed cn the
subject's board (Leerning Board). There were two loglcal
varisbles involved: (1) the designs had to be perceptually
distinguished and perceptually learned; (2) the position
of the designs had to be learned. These could be fused
in a single operation. The instructions emphasized,
howvever, freedom to learn in any fashion, modified by

an initiazl statement regarding "quicknees" and "accuracy."

Mezosurement Probl ems

Measurement of the operations involved in
learning were of two general types: (1) rate messurements
(number of trials, time to learn, effort expended), vhich
ere quantitative in nature; (2) process occurrence
(number, and type of concepts reported, methods of
approach, etc.) which are non-cquantitative.

(1) Rate measurements. Four such measurements

were derived for each subject. They are:
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(a) Totel time, expressed in minutes,
of exposure trials. By exposure trial
is meant any triel during which the
Guidance Board was exposed (up against
the wall) Tor learning and the subject
looked at it at least once.

(b) Total exposure time, by which
1s meant the summation of time for trials
during which the Guildance Board was
exposed for learning and the subject
looked at it at least once.

(c¢) Total trials, which included all
exposure trials, as well as memory trials
(by which 1s meant any trial during vhich
the Guidance Board remained face down on
the table or any trial during which the
Guldance Board was exposed, but the
subject did not look at 1t at least
once).

(d) Total E-G-M. E-G-M stands for
eye-guldance-movements. This was a
glance, made by the subject from cards
held in hand, or from his Learning Board
to the Guldance Board. These did not

Include eye-movements made by the subject
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from his work-cards to his work-board.

In addition to these four rate measurements, an
analysis was made of the learning as indicated by suc-
cecses and failures on each fourth trial, which was a
Memory Trial, or any trial vhere the subject dld not
look at the Guidance Board at least once. The followlng
problems were investigated by such analysis:

(e) Rate of acquisition for separate
design elements, determining degree of
difficulty for each,

(f) Degree of permanence of acquisition
for design elements, or, conversely,
degree or kinds of impermanence of
acquisltion.

(2) Qualitative Occurrences. The interview session

at the conclusion of successful learning,
regarding (1) how the subject learned to tell
the chips apart and (2) how the subject learned
to tell where the chips belonged, yielded
information about type of learning, including
concept-formation. The pilot study had
indicated four major learning types, with
various degrees of intermixture between them.
(a) Spatial Learning. By this is
meant that the subject focused attention
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upon spatial chearacteristics of the fleld,
usually in terms of rows or colume, and
attempted to learn the senarate deelgne

ag conditioned by their inclusiveness in
the rovw or column. This 1s treeted as a
form of concept-formetion and discuesed in
the results section.

(b) Inductive reasoning. This method
usually involved concépt—formation in the
more usual sense, of a graduel appreciation,
through encountering difficulties with the
similarity among designs, of any one of
many espects of relationships exlisting
between the designs. Here are included
such concepts as "angularity," "curvi-
linearity," "size," "direction," etc.
There 1s some reason to suhdivide thece
categories into spatial types versus non-
spatial types. The latter might include
a simple numerical concent, such as number
of strokes in verious portione of desligns.

(c) Verbalized associated imagery.

By this is meant. that a particular design
aroused an assoclated image, such as

"horeeshoe," "circle," "L backwards,"
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etc., and the subject used this associated
image to remember the design and 1ts
position. This type of learning charac-
terized the paranoid schizophrenic group
in the pilot study. Theae asacclated
images ranged from good form, in the

sense of a Rorschach F<4-, to what seemed
to be autistic-type images.

(d) Miscellaneous types. Included
here are concepts such as "remainder"
(vhere all designs had been learned
except one, and this one design was
placed into the only position left on
the board, the subject belng consclously
aware of the legitmacy of such a method),
sheer visual memory,., etc.

These qualitative findings present certain
problems for statistical manipulation. The type of
learning observed to occur 1s a direct observation by
the E¥, The subject spread the chips on the table, or
the subject did not spread chips on the table (this may

be somewhat duplicated by arrangemente made while holding

#Customary sbbreviations for experimenter (E) and subject
(S8) are used in the remainder of the paper.
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the cards in the hands, when done at the start of 1learning).
Certain difficultles might occur, however, as vhen a
subject placed the chips in random order but leter
reported that he tried to learn by the row method. The
observer did not see any evidence thet the subject was
learning in this fashion. Even more a problem of
rellability were the reports of the subject concerning
inductive concept-formation, where little, or no evidence
of learning could be made by sheer observation of the
subject. A subject reported in the pilot study that he
"imagined" lines running through parts of the designs,
thus connecting them and helping memorization. The
problem here was the degree to vhich introspective reports
by the subjects, after learning, could be accepted as
valild data. One method for acceptance or non-acceptance
of such a report, would be to accept only modal tendencles,
i.e., treat reports which fell into sizeable numbers and
ignore or lump all others together which were ldiosyncratic.
Present techniques, however, in concept-formation cannot
avold accepting such data to some degree, without sacri-
ficing the object of the study.

There is a relationship between this problem
and theoretical problems regarding central processes in
thinking. The response proper, in this experiment, was
often found to bear no relationship to what the subject

reported "went on" in his mind during the learning.
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This problem was dlecussed more thoroughly in the
preceeding section. Observable responses were consldered
separately from inferred response tendenclies; and this
certainly added reason to the discussion of concept-
formation in terms of central processes, which are
inferred hypothetical concepts, than only in terms of
observable behavior which might 1imit such concepts.
Another problem encountered was that of the
subject who denied that the central processes were
verbalized in nature. ©Some subjects reported a kind
of non-verbal sign or awareness state which was verbsllzed
only when the E asked them specifically how they had
learned. A sufficient number of such cases were en—
countered in the pilot study to warrant a conclusion:
some thinking processes are highly sebstract but are not
verbalized in "consclousness." Hebb ( 24) sald of this
problem: "The implication is + . . . that a concept 1s
not unitary. Its contents may vary from one time to
another, except for a central core, vhose actlivity may
dominate in arousing the system as a whole. To this
dominant core, in man, a verbal tag can be attached; but
the tag is not essential. The concept may function
without 1t, and vhen there is a tag 1t may be only part
of the 'fringe,! sometimes aroused with the dominant
subsystem, sometimes not. . . . ." In a footnote to

this opinion, Hebb added, "It seems likely that there
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is a great deal of conceptual activity that is unreportia-
ble (and so ‘unconscious' in human thought. . . . ."

Such considerations applied particulerly to
those subjects who could not report any concept-formation.
The subject would say, "I Just tried to get a mental
picture of where they go.® The rapidity of learning by
gome of such subjects suggested that considerable fluency
of central processes was involved; or that exceptional visusl
memory for spatially distributed design elements exlisted.

In the present study, then, due to complexity of
the processes involved and inability to apply operational
criteria to such results, the problem of verballzed or non-
verbslized learning was avoided, although recognized as an
importent aspect of the processes studled. No attempt was
mede to clasgsify the data on this basis,

The qualitative results then, were divided
into logilcal groups, vwhich could be operationally
supported to some degree. Type of leasrning was more
easily clagsiflied and treated statistically than reports
of the subject as to how learning took place. Type of
learning was primarily an observation of behaviors of
the S made by E or E's assistant. ©Such results were
treated as percentages, frequencles, etc.

Finally, an effort was made to extract
relationships existing between quantitative and qualil-
tative results, and the problem of differentiation of

various groups used in the experiment.
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Sublects

The subjects of this exneriment were dilvided
into three groups: naranoid schlzonhrenics, schiroaffective

psychotics, and non-peychotics (control group). The
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length in the Introducticn. Brlefly, the following
criterla applied to accentance of a case for either
clinical group.

Paranoid schilzophrenics: these subjects generally
had no physicsl abnermality, nor eny disturbance of
metabollc nature or circulatory system discoverable
upon physical exemination or laborstory renorts of =a
routine nature. They exhibited delusions and hallucinations
involving nersecutory and/or grandicse el ements and of
varying degrees of close-knit organization. Psychologiceal
tests most often reported some thinking dlsturhances,
such as neoclogisms, confabulated resmonses, etc. Affect
ves flat, OSusnicloucsness, negetiviem, verhal aggrescive
components could be present. No physical excited state
in the sense of a catatonlic excltement, or manic ex-
citement, was present at the time the dlagnosis vas
made, UNo affective elements, such as eunhoria or de-
pression were present to any greest cdegree. No pressure,
stlintering of attentive processes, flight of ideas, etc.,

vere present.
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Schizoaffective peychotics: these subjects
could be cheracterized by any of the ahove symtons,
included under parenold schizophrenis, excect flattened
offect. They 8ll disnlayed some merkeé offective resvonce,
such 2s pervading depressicn, mild tearfulness with mild
Gepression, euphoria or general "heppy" state. They
night have had speech pressure, flightiness of 1dess,
etc. (vhich are usuelly essoclated with manlc phese,
manic-cdepressive psychosis). The greater the incldence
of the latter, in conjunction with definite signs of
schizophrenia such as persecutory elements, the greater
vag the tendency to diagnose "schizoaffective disorder.”

Two major variables were in large degree
controlleé in this experiment. The factor of age has
been considered important in at least tvo respects:

(1) increasing age introduced an increment of nsych-
ological deficit; (2) increasing age tended to increase
the incidence of-other diseese or process complications
in the clinical groups. Yomen tended to appear in
either clinical grouo as & result of the climecterium.
The age range wes therefore set at between 25 and 4C
years of age. The decrease in performance ability has
not been reported asg particularly rapid during this
period; this period elso covered the greater number of

caces seen clinicelly.
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The factor of intelligence, as measured by
Wechsler-Bellevue Intelligence Scale, Adult Forms I or
ITI (49), was limited to Full Scale I.Q.'s between 95
and 119. Several points on the lower end, below 95,
would not exclude a case, inasmuch as difficulties
were encountered in filling the clinical grouvns, and
some cases satisfactory in other respects had to be
excepted for intelligence. Theee limits marked off
average to bright normal intelligence grouns, with the
exception of five I.Q. points of the lower end of the
average range (90 to 95). These limits were needed
to insure the greatest possible degree of reallity-
testing of the clinical groups.

An effort was made to obtain non-psychotlc
sublects who had no vocational specialization in the
mechanical trades. This wae not entirely possible. The
male control group contalned a large number of subjects
vhose vocations involved skilled and semi-skilled visual-
motor type abilities.

No effort was made to match the groups on the
basis of education, marital status, sibling positlon,

etec., all possibly significant factors in any clinical
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studv. Lnough sublecte, meeting the specliallzed dlag-
nostic requirements, age, and I.Q. could not be obtalned
vho could also be controlled for the other factors

mentioned.

Instructions, Recording of Data, lMiscellaneous

The instructions for this experiment were
generally the same as those given for the nilot study.
After the necessary rapnort vss eetablished, the formal
instructions were given. Rapport was ecstablished differ-
ently, depending on vhether the subject belonged to 2
clinical group or not. Clinical group vatlents generally
were told that this test was part of a number of tests,
being given to help the nhysiclans understand the patient,
the nature of the problems if the patient head problems,
or establish the lack of problems., The test was not
differentiated in any special way, nrior to formal
instructions. Control subjects, on the other hand, vere
informed that (1) they had been imoersonally chosen as
representing people who hsd never had head injurles, nor
had been known to need psychiatric help; (2) that they
were impersonally considered representative of falrly
well-ad justed normal people. Such a group was needed to
obtain more data concerning how certain sick peovnle

behaved in a similsr situation. Not much more than this
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ves offered as explenation or motivation. All control
subjects contected agreed to take the test and cooperated.
Formel instructions were as follows.

This 1s a learning test., T

vant to see how dulckly and accurately
you can leern to deo this (the Guldance
Boerd, which had beer lying orn top of
the Learning Boerd, 1s raised and pnlaced
against the well). As you can cee,
there ere nine 1ittle designs here....
and (motioning to the Learning Boﬂrd)
the seme deslgns ere here, in the same
-place (laying the Guidance Board face
dovm on the table and starting to culckl
remcve the chips from the Learning Board).
The only difference between the tvo is
that these chins with the designs on
them come out (start shuffling the

chips as a deck of cerds), and when they
do, I shuffle them, mix them up, as you
vould a deck of cards. Then I will hend
them to you anéd raise this hoard
(motioning to the Guidance Boaré).

After you have placed the last chip in
the same place on your board, as it

is on this one, I'l1l lower ukis boerd
(pointing), take up the design chips,
shuffle them again. Ve will dc this
until you can put ell of thece chips

in the same place on your board{pointing)
as they are on this board (pointing)
without making any mistekes, and wvithout
logklng at this board any more %to gee
vhere they belong. When you can put
them in correctly, twice in a row,
vithout looking to see where they
belong, we'll eay that you have learned
them. Now, vou may learn to do this

any way you like. You may use any
method of learning you vant, The
lmportant thing to remember is that
eventually you must put your cards in
the same place on your board ss they

are on thls beoard, two times in a row,
without lookling to see vhere they
belong. Any cuestions?
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These instructione were progressively modifled
go as to reduce the problem for psychotic subjects to
its simplest level. With these instructions, varied a
l1ittle, but generally containing the same elements, no
auestions have been asked by vsychotics. They understand
the formal nature of the task. However, once or twice,
after the first trlal has started, the subject will turn
to E, and ask, "Should I go ahead and put them in?" The
answer wag obviously, "Yes.!

While shuffling the chips for the fourth trial,
E said, "Now, I know that you haven't learned all these
designs ané where they belong yet, but you may have
learned some. I am going to leave this board down, this
time. See how many chips you can put into place. You
may guess 1if you wish."

Suceeding fourth trials were prefaced merely
with, "See how many you can put in correctly this time."

The majority of psychotlc subjects were tested
with the help of Mrs. Marguerite Howard, secretary for the
Psychology Department, Longview State Hospital. The use
of an additional recorder had many advantages. This
recorder may be quickly treined, not only to record by
special small reproductions of the design board the order
of placement, but also to enter spontaneous remarks made

by the subject. Theese were especlally interesting in the
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neycho*tics, since these remarks, trented in the "Resulte"
cection, suggested in certain cases relevant similarities
to organic-tyne catastrophic renctions. BSuch remnrks
could not be entered if only one nerson were recording
data. Mre. Howard aleso noted vhether the subject selectd
chins, at vhat point this process of selection occurred,
and any other unusual event taking nlace. The E recorded
number of E-G-M, started and stonped the stop-watch,
manipulated the Guidance Board up and down, removed and
shuffled chips, gave instructinons at the necessary nolnts,
£ also conducted the interview st the end of the learning.

The sublect was always motivated positively, by
mild oralse, such as at the end of the fourth trials,
"That wes well done. You had .... right." Thus, the
subject was always informed of hie wrogress, 1in terms of
number correctly placed on these fourth trials. The
subject was never given any information as to which chins
had been correctly placed, nor vhich chips had been
incorrectly placed. Such information wes often asked
for by the subject. The subject was aleo told both vhen
he had left chips in the wrong vnlece on Exposure Trials,
as well ag the number left in incorrectly.

Obviously, this relationship with the subject,
and the method of fourth trial testing for learning, mild

nraise, continual nositive encouragement, informatlon
o 2 i H

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



about errors In placement on Exposure Trisls, bears
relationships to the results. These relationshins,
however, asre a matter for future experimentation. An
alteration in some of the proceedures could very well
turn the test into an experiment on motivation, an
experiment on degree of learning and degrees of tuition,
etc. The present experiment held the above factors
constant.

Facsimiles of the recording sheets used are
shown in Figure A and B 1n the Appendix.

The method of the interview was as follows.
After successful learning, and mild complimentation, the
E sald: "Now, I'd 1ike to know how you learned to do this.
How did you learn to tell the designs apart, and how did
you learn where they belonged?" Various specific
information is desired from the subject.

(1) Did the subject have a system of any kind,
such as calling designs by thelr assoclated images,
encountering difficulties In telling them apart, and
after making mistakes, learning these specific designs,
etc. However, extreme caution had to be used to avoid
suggestion, since many of the subjlecteg, not accustomed to
introspection, and not anticipating this questioning,
were not able to glve much data. The gencral rule

followed 1n this experiment was to avoid any positive
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suggestion that might give the S & clue es to a2 method
vhen he is having trouble explaining hils behavior.
Experience with the test, hovever, a2llowved the LK to
recognize certain kinds of learning helns, observed &s
events during the test, stored for this occasion. Such
events were often the "mietake" type. S might have left
chips 5 and 9 in reversed nosition., He was tolcé that he
haed made tvo errors. On the next trial, he was apt to
spot vhere he had made the errors, pay speclel attentlon
to these two chips, and never confuse them again., If

S did not mention profiting from mistakes, E remlnded
him of the event, to determine whether S remembered, and
vhat S would say. S rarely remembered this kind of
learning. Anticipating both results and discussion of
results, 1t may be sald that thls 1s concept-formation
at a bacic level, often with entirely different "conescious"
events reported by S as having gone on at the same time.
Generally, however, no help was given to S in his effort
to formulate a2 method of learning, beyond that mentioned
above wvhen 5 could report.

(2) Yhen S could not report, certein specific
cueetions vere asked, such as: "'hich ones were the
hardest for you to learn?" VWhen S answered, further
inquiry was made by asking, "And vhy did they seem the

hardest?" Then, "Which ones vere easiest for you?" and "thy?®
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This information wss recorded by the E.
Designs were alvays designated by numbers one through
nine, beginning in the upper left hand corner, nrocesding
across the upper row, then second row starting from the
left, then third row sterting from the left. Thus,
design #5 occupied the middle position on the hoard,

Geslgn #9 the lower right hand corner.
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CHAPTLER V

RESULTS

Recanituletion

This study vas designed to investigate a
deflclt in the ablllty of paranocid schizophrenic subjects
to form concepts in a performence-type task. The aseoci-
ation of such & loss with the disorder of paranoild echizo-
phrenis had been one of the results found in & pilot
study. The findings were considered important inesmuch
as other investigators, such a2s Kurt Goldstein ( 20),
had reported a simllarity in behavior between certain
echizophrenlcs and organic brain-demaged subjects.

Thelr research showed that such subjects could not
dlvorce themselves from & stimulus situation by means
of abstract thought.

Important criticisms hed been made, however,
of the theory that loss in concept-formation represented
"concretization" of the "abstract attitude," especially
when found sesociated vith schizophrenia and derived
from qualitative resulte only. It was concluded that
Turther investigation of the tople required an instrument
and technique vhich, vhen applied to an investigation
of processes of concept-formation, would yield quantitative

as well as qualitative data.
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The two general hypotheses to be tested by
mzans of thls experiment were formulated as follows:
(1) the greatest loss in ability to leern, 1in ability

to form concepts, and in speed of learning 1ls assoclated
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loss In these came ahllities 1es predicted for the schizo-

effective group.

Age, Intellicence, and Diagnostic Agreement

A preceeding chepter discusged the rationale of
1imits set for age and intelllgence ranges in this ex
periment. Difficulty wes encountered in obtailning
clinical subjects, when the adopted controls for age,
intelllgence, and dilegnostic agreement were rigidly
adhered to. Facllitles of four hosnitals had to be
utilized. Even then, compromises had to be mede in
certaln dlrections.

Complete agreement among diagnosticilans could
not be reached on all cases. One hospitalls facilities,
for example, lacked a central filing system. Individual
nsychiatrists had to be requested to draw up lists of
stbjects who they bellieved fitted the dlegnostic
descriptions provided. Such cases usually represented

only one individual's diagnosis.

Of ccourse, nho lack of cases existed vhern the
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total espresd of eage and I.Q. were coneldered. Confining

Pl

the requlred psychopathologies within limite for o

ge
and I.Q. still resulted in a shortege of casecs., After

corslderebtle time had beern spent in the search for cares,

- = ~
hoth ende of the age and 7.2

in order te complete the goal of twenty subjecte in each

A breakdowr. of the three groups of eubjects
for age, I1.Q. and degree of Slagnostic agreement 1is
contained in Tables A, B, and C listed in the Appendix.

1. Resulte of diasgnostic agreement. As can be

eeen in the sppropriate tables, only six subjects could
be obtained whose dlagnosis of "schizoaffective psychosis!
was made by all three dlegnosing parties. Eleven subjects
vere obtalned for whom the dlagnosle of "paranoid schize-
phrenie' represented complete sgreement.

Some tendency exlsted for a greeter degree of
dlagnoetic agreement concerning schizoaffective psychoeis
in males (4 meles; 2 females) and paranoid schizophrenia
in females (3 males; 8 femeles).

The general stetement may be made that these
two clinical groups in toto represent inéividuals vho
are most likely to be representetive of the character-
1etic psychopathology being investigated. They were not

all acute, new edmlssione, but represented, as well,
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treated caces vhose treatment had been finlshed at

least three months prior to testing, &nd vho had been

in the hospltel during this admieslen not more then
three years., GEvery effort was made not to include any
cages vho were belng consldered, in the month folloving
testing, for convelescent status (wvhich invelved leaving
the hospital as a test of recovery). All of these
natients, then, reoresented "sick" people in varying
degrees,

In terms cf a "msjority" diagnoeis, 16 narancid
schizorhrenics and 12 schizosffectlive psychotics repre-
cented agreement of at least two dlagnosing parties.
This suggests that varenclé schizcphrenla represented
a somevhat simpler condition for dlegnoels or that a
tendency exlsted for making a dlagnosis of naranoid
gchizophrenla,

2. Age differences. Frecuency distributions

for subjects! ages in the various groups are presented
in Table D, listed in the Appendix. Frequency polygons
for these dlstributions are found in Figure 3.

The two clinical groups split about both sides
of the contrel groun. The schizoaffective group is
positively skewed, whereas the parancid schizophrenlc
Gistribution is negatively skewed. The group of four

cases in the renge of U42-I5 years in the schizoaffective

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



88

Number of subjects

14-17 18-21 2=-25 26-29 0-33 FI-37 B-41 lr-Ls L9
Age

Key:
1. Controlasa:
2. Schizoaffectivesg: == = o
J. Paranoldstescecccea...

Fig. 3 Age distributions of subjects in control,
schizoceffective, and paranold schizophrenic groups.

f theee four cases

(o]

group might suggest bimodelity. Twep
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recelved only one diagnoels; one of them is
L3, whe might have been an involutionsl type. Bi-
mocdellity, consecuently, i1s discounted 28 a charactericstic
of the schizoeffective group. The parenocid distribution
seems to start in the range containing the mode for the
echizoaffective distribution; the schizcaffective
distribution tapers off in the range contsining the

mode of the peranoid schizephrenic distribution. It is

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



89

concluded, therefore, that a characteristic cf the

schizoaffective group 1s a tendency toverd greatest

incidence under the age of 30 yeare, vheress a cheracter-

istic of the paranoid schizorvhrenic group is toward

greatest incldence of occurrence above the age of 30.
This conclusion 1r effectively 11iustrated

by Table 1 vhich indicatee the number and oropertion of

TABLE 1

CONDENSED AGE DISTRIBUTIONS AND PERCENT INCLUDED
FOR THE CONTROL, TOTAL SCHIZOAFFECTIVE,
MODIFIED SCHIZOAFFECTIVE, AND
PARANCID SCHIZOPHRENIC

GROUPS
Age Control Totel Modified Paranoid
Renge Group Schizoaff. ©Schizoaff. Schiz.
Group Group Group
30 or beiow 11 {55%) 15 (657} 13 (815 5 (25%)
31 or ebove 9 (457] 7 (353) 3 (19%) 15 (75%)
Totals 20: 100% 20: 100% 16: 100% 20: 100%

each group above and below the age of 30. Tvo groupnings
of sgchizoaffective are glven, one for the total group
ané the other minus the four deviate cases at the end

of the distribution.
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the schizoaffective grovp, significant differences

between average ages would exist Tor all three Zrouns,
A strong 1likelihood existe that the skewed

factnr in the distributions could ve accounted for by

he e I1imits cet for both ends in accordéence with

ch
D
15}

1-.
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erimentel cdesign. The schlzoafTective distribution

’_
[
(e

nrobably extends into late adolescence; the naranold
schizophrenic distribution nrobebly extends well into the
forties, If thils were so, both distrihuticns would most

TV 41- 27 17 tnnw On#‘ 4+ A TQ fo'\'mt" mArnal
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four deviate ceges 1In the schizoaffective distribution
have already been considered in terms of (1) renresenting
uncertain diagnoses because of limited agreement; (2)
noesibility of involutional dilsorder being nresent;

(3) an occasional schizoaffective type shoving up at

this older age. In terms, hovever, of tendency expresesed
by both modal and mean values, the dlstributions cleariy
indicated that two different age types are nresent,
insofar as disgnosis in terms of thls <tudy are concerned,
Cn the hasis of the above considerations, the distributions
were considered to derive from escentially normally
distributed populatlions.

The hypothesis, that differences between the

age distridutions for the three groups represent chance
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TABLE 2

MEANS, STANDARD DEVIATIONS, AND TESTS OF
SIGNIFICANCE OF DIFFERENCES BETWEEN
MEANS FOR AGE DISTRIBUTIONS OF
CONTROL, SCHIZOAFFECTIVE,
AND PARANOID SCHIZO-
PHRENIC GROUPS

Age Control Schizo- Paranoid
Distribution Group affective Schiz.
Group Group

(1) (2) (3)

Mean 30.9 30.1 33.9

S.D. L.653 8.186 5.189

e
t 1.3 2.885
t 2-3 2, 42%

Numbers under t refer to numbered

groups in upper line.

fluctuations of random samples from the same population,
may be rejected with confidence for differences between
the paranoid schizophrenic group and the control group
(Table 2). The same hypothesis may be rejected with
confidence at the 5% level for differences between the
paranoid schizophrenic group and the schizoaffective
group. Insofar as the clinical groups are concerned,
there 18 a significant tendency for the paranoid schizo-

phrenic group to represent older patients. If the four
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deviate schizoaffective cases were dropped, in favor

of the general tendency existing in this group, a
eignificant difference vould exist between this group and
the control group. There 1e a strong likel ihood that
such a difference does exist after consideration of cases
included 1in the deviate group. The two clinical groups
are consldered, then, in addition to other factors, to be
characterlzed by significent differences in age.

3. Intellipgence differences. Frequency

Number of subjects

82-  88- 94~ 100~ 106- 112- 118~ 124~
87 93 99 105 111 117 123 129

I.Q.
Key:

1. Controls:
2. Schizoaffectives e —— am e
2, Paranoidsg-ceceraceceaa

Fig. 4 TI.Q. distributions for control, schizo-
affectlive, and paranoild schizophrenic groups,
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distributions for Wecheler-Bellevue Full Scale I.Q.'s
are nresented in Table E listed in the Anpendix. The
dlstributions ere represented in freaquency peolygons in
Figure L.

Results contained in Table 3 verify the null

hypothesis., Differences in mean I.Q.'s could represent

TARLE 3

MEANS, STANDARD DEVIATIONS, AND t TESTS OF SIGNIFICANCE
OF DIFFLRENCE BETWEEN MEANS FOR I.Q. DISTRIBUTIONS
OF CONTROL, SCHIZOAFFECTIVE, AND PARANOID
SCHIZOPHRENIC GROUFPS

Control Schizo- Paranocld
I.Q. Group affective Schiz.
Group Group
(1) (2) (3)
Mean I.Q. 106.1 105.2 102.1
S.De 7.776 8.996 8,114
t 1-3 1.55
t 1-2 . 3321
+ 2-3 1.115

Numbers under t values
refer to number 1identifying
group in top line.

chance fluctuations of random semples from a single
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population of such I.Q.'s, es is indicated by tests of
significance of difference between means, none of which
is eignificant. The groups, then, are considered
homogeneous with respect to I.Q. alstributions.

4, Summary of results: age, intelligence, ang

dilagnostic a2greenent.

a) Paranoid schizophrenia represented a
somevhat easier diagnostic nroblem in terme
of agreement among different diagnosing
partlies than schizoaffective pesychosis.

b) Agreement in dlagnosle was more eacily
reached for femele than male paranoid
schizophrenics, vhereas dlagnostic agree-
ment was more easily reached for male than
female schizoaffective paychotics.

c) A characteristic of the gchizoaffective
group vas a tendency toward greastest
incidence of cccurrence under 350 years of
age. A characteristic of the paranoid
schizephrenic group vas toward grestest
incldence of occurrence over 30 vears of
age.

d) The groups used in this expneriment
represented o homogenenus population with

regard to I.Q. distributicns.
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Leerning letkods Reported bv Sublecte

The snalyeis of the cualitative resultsz, vhich

are the repnorte of subjects concerning their learning
T £ &

former vere designated "spatial-type learning" and
"irductive-type learning." Concretization was cetegorized
under the heading of "discrete-type learning." These
learning types were obtalned by categorizing the results
of Teble F listed in the Apvendix. This table contains
21l the reports of how subjects learned. Descripntions

ol each major category are as follows:

1. Spatial-type.

a) Vhole board epatial.

b) Part board spatlal. Spatial-type
method s ceemed to 1involve recognition

of the svatlal organization of the designs
on the boaré into horizental or verticel
rovs or occeelonally into four corners.

A left to right or bottom to top espect
wag a corollary, and often involved a
simple numeralizing even vhen not stated,
such a2s "first," %second," etc. Snatial-
type learning almost always involved a
gseconcary tyne, which rendered decigns

discrete within the row or column. These
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other types 2re dlscusced helow as
"physical characteristics" and
"associated-image! types.

2._Inductive type. The subject, through
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several trisle and aften

23
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0

errors mace, seemed to become avere of similarities na
differences between certain deeslgns. Such similarities
and differences wvere reported usgually in terme of symbcls
Tor physical propertles inherent in the deslgns, Exemples

of such were: (1) size, (2) airection, (3) anguiarity,

Pl

L) curvilinesrity, (5) linesrity, (§) position, etc.

Numerous protoccls in Table F in the Arpenédlix substantiate
the conclusion thet the nature of such a method wasg
inductive reasoning. Subject G.L. of the female control
group reported 2t the end of the 10th trial: "It seems

to be harder than at firet, I know why 1%'s so hard.

I'm trying to figure out a way of learning ond I haven't,
Then, after learning was completed, she renorted verious
degrees of similarity snd difference between designs, euch
as between #5 and #9.

3. Discrete-twpe learning.

a) Asscclated image. lost subjects
reported one or more of the designe in
terms of an agspccilated vigual image.

For example, design #7 wss reported by
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control group female D.L.W, 2e "This is

a camera." Deslgn #9 "reminded me of a
cat's tail." Such nerceptusl aiscrimination
vas very similer to that of a subject
taking the Rorschach Test. Ferceptual
similarities to a memory image usuelly
rendered a deslgn dlscrete but seldem were
found in combination with inductive types
of methods. The image tyoe, however, vwes
assoclated extensively with reporte of
learning by the spatial-type method. An
exceptlon in the inductive group was G.L.,
vho reported difficulty in learning
designs i#3, #6, and #7. She finally
"figured out 3 was steps, 6 wes a ladder.

Ste

- | | 1. -
e come before a ladder. She ac

3

contributed te the arrangement 2 thirg

etep not in the design,

b) Discrete physicel characteristics.

Some subjects recognized and learned
individual designs in terms of vhat, for
them, were outstending phyeical symbol
attributes. Such designs vere not included
in any groupings, such as were requlired

for inclusion under "inductive" type. For
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exanple, male subject, R.A.T. of the

']

8lé, of design #2,

]

contrcl group
"circle." Control greup mele W.C. sald,

of design #6, "small pert runs dlagonally,"
the other nart "rune vertically.®

4. Factors relating to incomnlete recell. Mosat

gubjects reported 2 degree of complete acccunting fer
thelr learning rather then a tightly accurate picture of
how they learned to nlace each design in ite correct

nosition. A few were able to report in the letter

)

a

m

hion. Many reported very little of vhat ocecurred,

and these fallures in recell could be grouped, 1if net by

a subject's comnent, then at lezst by E, urder the

heading of "pertial recall." The fectors under wvhich
Incomplete recall wes listed are as follows:

a) Partial recell. Partisl recall orimarily
represented action of the E, who checkegd
this category vhen a2 subject reported less
than seven designs in terms of various
learning methods. This does not necescarily
imply that the subject had not used some
method 1involving the omitted designs, but
this method vae not reported to E.

b) Vague explanation. Several subjects in

the clinicel groups remcrted a learning
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method in such vegue fashion that
not be certain S haé actuslly ucsed the
same method reported in detail by othere,

Examples of such veguenese were found for
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learning, ané in other general comnents.
Many subjects grouped designs #3, #6,
and #7 in terms of reported similarity snd
difference. But subject M.L.S., in the
schizoaffective female group, seid of then,
I don't know vhat these look like., I
Just remembered the shenes of them."
Schizoaffective female subject L.V.G.
sald that she had learned by horizental
rovs, She did not "call" them anything.
ersl vay, she implied that by
"shapes" she mesnt directionsl differences.
Subject L.S5. In the male paranold schizo-
phrenic group said that he concentrated on
the center rcw. But he did this by
remembering design #5, which is in the
midéle of the second rowv.
c) No recall. 4 few subjects were found
vho could not repert any learning method

vhatsoever. A subject not included in the
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control group in thie experiment, but
tested, with an I.8. of 120, aleo reported
not remembering any method except Just
continuoue looking and handling. This
same subject needed only slx %triels in
which to learn. It is possible that come
subjects might possess an unusual visual
menmory which could account for learning
without uee of concepts.

d) Personalization. Instances of
personalization vere almost exciusively
assoclated with the clinlcel groups, andé
even there occurred rarely and mostly in
the schizoaffective group. A possible
instance of it in the control group might
have been the case of G.L. reported
previously, in wvhich addition of an
element not at all represented in the
designs or boerd tiled together two
discrete designes. Exammles in the schizo-
affective group were: lele, F.L., vho
reported learning deeigns #5 and #9
together because a "lot of peonle get
mixed up, Me, I'm different. I gee

vhere they're there to trick somebody."
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The adcltion of peranold sueviciousness
and a sort of grandlose hoasting vere
counled with adecuszte explanation of
éirectional differences in design elements,

Other exammnles were female schizo-
affectives L.S. and M.G. The former ssigd
of #8, "A little sea-lion. I bought a
11ttle stuffed sea-lion &t the aguarium in
New York. Sea-lions live at the bottom of
the sea." She actually remembered the
position of the design because of "bottom
of the sea" and the fect that #8 vas in
the bottom row. Her "lucky numbers" were
additional examnles. M.G. saw #2 asg a
" Jack-o-lentern," adding, "like we made
in kindergarten vhen I wag a chilg."

Ag can be seen, nersonalization
varied from distant memory association to
almost confebulation.

e) Guessing. This designation covered
those ceees vhere a subject mentioned
severzl designe and added that they vere
correctly nlaced only by guessing vhere
they belonged. Thils represented, nrossibly,

some blocking, or other memory failure,
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veulé be highly unlikely thet a
coulé corrasctly nlace several
only by gueseing in ceversal
arity cenfusion. COccasionally a

vould sey thst he could not leanrn

deeigne because "they looked

This vee gald by control mele
E.L. of designs #6 ana #8.

lcal ex»lenation. An examnle cf
Tourié in L.G. in the ma2le schizo-

¢ group, among others. He claimed
used designs #3, #4, and #5 in

referred to 2 "haif-circle

b

' then added that this ves

ide,’
everyvhere,

for the learning types end failure
are found in other sections, vhere

groupe for these criteria are

ifferences Among the Groups

-

Sublects in ¢

his exneriment naver referred to

k=
<

thelr learning in terms of "concept-formation." A major
vurpose of the exnerimental method ueed ves to avoid
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purpoeefilly such reference, and to ellecit, if possitle,

2 )

demonstrations of concept-formation "in the raw,"

In a fairly recent article, Vinacke ( 48), for examnle,
g21&: "None of the current definitions o a concent or of
concent formation is entirely satisfectory. . . " At
another ncint in his article, in dilecussing vsrious
conditions of material nresentation, Vinscke ( 48 )

resented one definition of concent-foruation., ". . . .

'S

s defined as the procesgs of dai

’f)

vering an 1ldentiiying
detall, relation, or nrincipnle by means of vhich a series

or collection of instances cen be clagsified. . . This

e

Jefinition 1s broader then moet statenents vhich have

(D

identified concept-formation with inductive reasoning
ovrocess. Woodvorth ( 53) headed a section in his
"Experimental Psychology" with: *Induction Or Concept
Formation."”

Another nrinciple, hovever, can he involved in
concept-Tormation. Rapaport et al ( 37) wrote:

From the point of view of logilc, a
concept has two variables, realm and
ontent., To use a simile of mathematics,
two types of problems can be set up,

ach solvable for one of the variables as
an unknovn, In the first nroblem, the
realm of the concept can be given and the
content is the wknown for v%iuh the
nroblem 1s to be solved: as vhen many
objectives are given, end their identical
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color is to be discovered. In the

second nroblem, the content is given and
the realn 1s the unknowm to be founa:

as vhen many objects are gilven for vhich
only thie tools are to be selected. The
Tirst vroblem is described by logic as
one requiring induction, and the second
es one requlrling deduction. In the first,
one muet reason from the actunl indivisusl
cases to thelr common uniting nrincinle,
vhich should be an eminently empirical-
inductive nroceedure; in the second,

a principle must be appllied to find a
result that fits 1it.

3

Another way of differentiating between these
two types of formsl thinking, and one that relates more
Tto the problem at hand, might be the following:

An inductive reasoning nrocess may occur vhen
2 high degree of similarity is present among a group of
objJects to vhich differential resnoneses must be made and
vhen attention 1s centered upon the similarity aspect.
Such a conclusion is warranted from analyzing the protocols
and instances in them vhere the subject explained the
grouplngs made of designs.

Control group male, W.C.: He studied the

smaller element of each design, os a

selective element, "If I learn the vay

the small ones run, the big ones come

] 4 Y. dn

easy. Control group female, P.N.: #1,

#4, and #7 desizns were "similer in

1ittle lines." Control group female,

V.Gt She said that she had most difficulty

with designs #5 and #9, learning finelly

that #9 had more marks and curved to the

right, "while 5 curved to the left." Etc.

The inductive process tended to be associated

with a trisl and error method. Using such a method the
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subJect gradually recognized differences in the deslgns
after grouping them by similar types. Subjects accomplished
thls by actlve search anéd by making mistakes.

Spatlal-type learning, vhen it appeared, seemed
to represent not only a different method, in the cense of
2 logical distinction, but s different psychologlcal event,
The subject approached the lesrning problem in terms of
the total organizetion of the guldance board. L.S.,
female schizoaffectlve, for example, studied the guidance
board for 4 minutes, then lald out the chips, and placed
them row by row in the learning board. Other subjects
vould place the chips in rendomized order for the first
trial, or two, then select chips on the next trial,
placing them row by rov. Subjects approsching the
oroblem in this fashion were almost always among the
more rapld learners. Often this approach was comhined
with randomized placement. J. Hu., male control subject,
used thie row placement for the first three triesls, then
placed the chips randomly. Vhen asked how he learned,
he said, "I tried to put them in according to thst order
(rows)." Then he "memorized the ones that were out-
standing." This would suggest that some type of snatlally
organized plan promoted a large initial increment of
learning.

While such a method often resulted in very few
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learning triele, 1t &1d not pronortionstely reduce
learning time. Subjecte using the epetisl-type learning
vere not the festest learners.

The problem suggested wae thet of "trisl-sngi-

rerans "in tfl " 1 earning

rror!

A

sigh

¢

(o7

v

D

ntage seemed served, however, by such a dlstinction,

jpe]

eince conslderahle unseen trial-snéd-error cnuld have

been part of the "thinking" of the suhject. "hat the
spatial-tyne learning suggested vas a skeletel deductive-
tyoe approach. The subject, firet of 211, seemed to
attend to the entire guldance board rather than attending
to the separate chips, one by one. The guidance boerd
reprecented, then, 2 "hypothesis," in terme of its
organization., Most suhjects, without much overt sign of
confusion, or trlal-and-errcr searching, nlaced the chivns
in horizontal or verticsl rows. This reprecented, it
also secemned, a breazxing down of the total field into
related parts, within rhich designs were discretely
recognized, or sometimes given any similarity relation-
ship necessary to promote learning. The nature of this
neychological process seemed more obscure than that of
the trial-and-error method. The "lines of force'! theory
advsnced by the Cestaltists 1s a possible explanation.

The impnortant aspect of the nrocess, however,

from the vievpolnt of concept-formation, seemed to be a
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deductlion that rows of designs were only one of meny
inherent organizations of the total fis=ld. It Gid not
seem to be an inductive cencept if the emphaceia unon en
eminently emplirical enproech as formulested by Rapaport et
al 4s followed. This latter methed, 2¢ seen in this

experiment, resulted in orgenizations of the designs

baced on cuelities inherent in the designe rather than
in thelr snatinl organization. Only by the subject's

creation of a design-based concept, such as angularity,
elmilarities and differences, ¢i¢ seversl designs assune

a2 "inown" position. Such nositions, then, were indenendent
of any inherent orgenization of the épatial field,

One ic tempted to inqﬁire vhether "vhole" or
"maesed" learning 1s not a prereoulsite for neychologicel
nrocesass resulting in more artificial end elahorate
deductive reassoning processes, often precented as
syllogiems., "Genue," seems the focus of ettention ot
first; and "specles" is @ifferentiated, besed upon
"hypothesizing" about the nature of "genus,"

From the viewnoint of the present experiment,
then, and using the term "deductive" in the sense
elaborated above, deductive reasoning also tended to
occur in a nroblem siltuation vwhere a high degree of
similarity existed among elements nrecent., It seemed to

represent the result of focusing attention upon the
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tota]Aorganiu‘tion of the disnarate elements initially,
and of formulating a hynothesie regarding the organization
of the vhole field. ©Such hypotheces regarding the "rieigd"
in this experiment were often "rovs," or "corners.,"

Hypotheses, often, ware couival ent to "schemsas," and the

fesigng were individuealized in various waye within the
echemn, vhich "held" them together. Such a lesrning

metho?® recembled in some vays the discugsion end
supcentions regarding thinking advenced by “ertheimer
(52 ).

Spatial-tyne learning, therefore; was considered
A tendency tovard Tormal deluctive type rerconing.
Grouping of cdeslgnes beased upon simileritiles and differences
inherent in the deelgne wvas considered 2 tencdency towsrd

formal incuctive reasoning.

l. Testg of differences in multinle-learning

methoée reported by groups. Tables G, H, and I, in the
Anpendlx, llst the incldence of deductive and inductive
concent-formation tyves in terms of rumher of subjecte
reporting such methocde, Adcitionally licted in thece

tebles are two cther cotegeries, "Discrete (assoclated

vith deductivel!" ang "Diecrete (not ageocianted vith &
concept)." "Concept" in the lestier category refere to

a major inductive or deductive type. The former category

"(assoclated vith deductive)" represented tre a2déitionel

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



109

method for individualizing designs often assoclated with
an overall spatial type learning. For example, female
control subject D.L.W, learned, she reported, by using a
horizontal row method. ©She individualized designs in
the first two rows by elements of designs which she
assoclated with numbers, and by other concretizations
for the last row.

#1: "Figured this as 1."

#2: "This"had two objects so I used this

as 2.
#3: "This I used as bottom part of 3."
#L4: "Uged as 4. This was hardest, I
think. Confused with 3."
¢ "This I just knevw went in the middle."
#6: “This had six lines dowvn at the bottom."

#7¢+ “This is a camera."

#8: "This had two lines.®

#9: Y"Reminded me of a cat's tail."

Concretization of responses is represented by
mainly the "Discrete (not associated with a concept)!
category. These are dealt with in greater detall in
another sectlon.

Two different factors were tested wlth regard
to learning types reported. Did the average of learning
types differ among sections of the three groups reporting
learning types? For example, the tabulation by categories
of reports of inductive type learning (Tables J, K, and
L, 1isted in the Appendix) indicated that 12 subjects
reported 19 instancee in the paranoid schizophrenic group,

14 subjects reported 26 instancee in the control group,
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and € subjects reported 10 instarces in the gechizoeflective
grounp. The aversge number of methods renorted for these
seme groups are 1,58 (pararcic schizephrenic groun), 1.856

(control group), enc 1.67 (schizcarfective group). The

ct

differences seem amsll enough to be nepligitle, but tests
vere cencucted tc determine this conclueion.

The second factor related to the cegree to vhich
a group included reporting subjecte. For this eone
criterion of learning, inductive type concent-formation,
the folloving differences in numbers of each group

revorting or not reporting inductive-tyne greounings vere

ag follows:

TABLE L

NUMBER OF SUBJECTS IN TACH GRCUP REPORTING USE OF
INDUCTIVE LEARNING IMETHODS AND NUMEER NOT
REPORTING SUCH METHODS

Type of Contrel Schize- Paranoia
Renort Group affective Schiz,
Group Group
Rerorting
Inductive 14 6 12
Groupings

Not Reporting
Ircuctive 6 14 8
Groupings
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Roth the contrel and paranoild schizophrenic
groune are reprecented by at leact tvice ag many
reporting subjecte ne the cchizeaffective group.

The results indlcate that esch group 1s
cheracterized by different percenteges of persons vho
resort Inductive leerning methods. The populations
are not redlcelly different, in thet any ore has all
subjects remorting, or nc subjects reporting.

Are differences betveen these groups resal
differences which characterlze the grouns, or couléd
the differences represent chance fluctuations arising
from rancdom sampling from the same populetion?

Tables G, H, and I in the Appendix list the
nunber of leerning methods each subject in each group
reported he used in learning. Fach of the clinicel
groups had about the same number of subjects vho could
report some method of learning. The major difference
between the groupe wes not in the number of subjects vho
could report lesrning but in the number of leerning
methods each subjlect reported. This it demonstrsted by
the everages reported in Table 5. These averages reflect
the diversity of learning methods of reporting subjects
in each group. Control group reporting subjecte had the
t

P S NRewe ~ 2
reatest divercsi

m

¥y of lesrning methodés., The schizo-

73

affectlive group renorting subjects had the least dlversity
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of learning method.

The predicticns mece frem the experinental
hynotheels, heovever, vere that the perancicé schizophrenic
reporting subjects would show the least diversity of

L R | ) . - a
method., "Ability M az a predicted characteristic

of renorting control group subjecte for degree of diversity
of leerning, 1s valldated. But the remsinder of the

experimental hypothesie is invaliceted.®

*Properly sneeking, the hynothesis being tected vith a

one-tailed test of significance is the experimental

hypothesis quite literally. The statistical hyrnothesis

only noses a null hypothesls for vredicted differences in

the direction cignified by the ehner*mentQI hyvothesis,

Since c¢ifferences vere rarely found in the direction

predicted by the comnlete exnerimental hypothesis,

statistical tests of them cowld not be made. If the schizo-

affective and peranold schizophrenic grouns had tended to

recsemhle each other fairly olooely a tvo-talled test would

be anvronriste. In the qualitative results, the echizo-

nf“cn ‘ivp £roun 21w ays 81a leges well thoen the neransid

sch*.ophre ic groun, and occesionally to the extent of
ritical Jdifferences hetween thain. The schizoaffective

TPOUp elvays dic¢ less well then the control grcup, and

more often than not, tc the extert of criticel differences

betveen them. The use, then, of one-talled significence
ects, stems from empiricel exemination of the dste,

”“fker then validotion of e theoretical positicn taken

in ternms of pre-cdetermined hyvothesis, cince the latter

are invelidateld to some degree by mere exaninstion of

the ¢ata. A one-telled test for empirical determination

of results is considered more appronrinte than a tvo-

ailed, since the letter vonlsd tend to isnore t

e on:*1 haracter of the obtained rem

r hich c*’“ere“ce stendard,

LS b

o+

t
MmO
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€A tde
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)
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RESULTS OF ANALYSIS OF DIFFIRENCES SITVEEIY GROUPS FOR
SUBJECTS RIPORTING ONE OR LORE LIARNING METHODS

Hultiple-tipe Controel Schizo- Pereneld
Learning in Zroun affective Schiz
Reporting Groun Groun
Sub Jects (1) (2) 3)

Totel Number
of Renorts 48 31 27

Nunber of

Subjects 20 17 18

Reporting

Mean

Number of 2.4 1.82 2.06
Reports

t 1o 1.865%

t . - 1.o4L

L=
t o g 779

Numbers in top line refer
to identificetion of groups
in t test.
Table 5 indicates that the difference hetveen
the control snd the schilzoaffective groups wes significant

2t the 5% point (35 d.f.). Such a difference in the

éirection indicated could occur legs than five times in
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a hundred by chance 2lone. The difference between the

d
control and the narenoid schizovhrenic zrouns was
gnificent at about the 107 noint (36 a.7.). Such a
G¢ifference could occur by chance alone in the direction
indlceted not more than about ten times in 2 hundreq.
Thls cegree of probability, in a study orimarily
exploretory, 1s regarded as a definite trend tovard
silgnificance.

The exnerimental hyvothesls, that the control
group subjects represented "ability" and the clinical group
subjects loss of abillity for reporting use of multiple-
type learning, ies velidated. The predicted difference
in degree of loss was invelideted. No significant
differences existed between the schizoaffective and
paranold schizophrenic grbups.

Analysis of the results indicated:

a) All groups had many subjects reporting
more than one method of learning.
Differences betwveen groups vere matters
of degree rather than king.

b) The control group was significently
cheracterized as having ability to report
multiple methods of learning,

c) Subjects of both clinicel groupe

shoved & loss of ability for reported
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use of muitiple learning methods. The
exnerimentael hypothesis, hovever, vos
invelidated for vredicted direction of
degree of loss.

&) The two types of schizophrenia sre
cesoclated with a reducticn in number of

nultiple 1learning methoés reported used

ct

during the learning of this task.

2. Factors involwved in faillures to account for

learning. Tables J, K, and L, listed in the Avpendix,
itemlze for subject and groun the failures to a2ccount for
learning. As was previously mentioned, "partial recall®
entrles were made by & vhen S failled to account for three
or nore designs in reporting learning methods. Otherwvise,
the categories listed in these tables represent behaviors
of some type of the S's,

As may be reen in Table 6, the average number of
entrles for fallure in recall for each group was
approximately the same. The lmmortant aspect of Table J,
listed in the Appendix, is the absence in the control
group of pathologicel-type entries ("no recall,"
"personalization," and "illogicael explanation®).
Tranelated into percentages, the following figures
indlcate that, with respect to reflecting vathological

behavior, the schizoaffective group tends to have greater
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TABLE 6

SUMMARY OF TOTALS, SUBJECTS, AND AVERAGES Cr FAILURE
TO ACCOUNT FOR LEARNING IN THE THRIE GROUPS
(TABLES J, X, AND L OF THE APPENDIX)

Paranoid
Schiz.
Group

to Control
Groun

tof
> 0y
L]
".) 60
e
»
»
Y
cl N
At

I
GaHh 0
L e e
3 (M
(Wi ¢

b_l

<!

h

e
HoQ
(&)
o o

txj
o)
o o

nin&

R

Number of
Subjects
Licted

-3

11 10

Total
Number of 11 16 14
Entries

Av ewnr e
Number of 1.57 1.45 1.40
intries

representation than the paranold schizophrenic group:

27% of the paranoid schizophrenlics renresented
in the "Failure to account for learning" group produced
29% of the responses contrined in 5, 6, and 7 of Table L.

50% of the schizoaffectives renresented in the
"Fallure to account for learning' group produced L47
of the responses contained in 5, 6, and 7 of Table K,

Percenteges here, vhile they indlcete clearly
the greater pathology ascociated with “reoorting behavior®

in the clinical groups, represented actually rather small
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numnbers of crses., Cornclusions rezgerding the eigrnificancse

g

ol these nercenteges are consifered as tentative and
directional. Such corclucions 2re: (1) the schizoaffective
group tended to reflect a greater degree of neychonsthology
during learning than dié parencild schizophrenlce subjects.
Such a trend would tend to invalldate the predictions of
the experimentel hynotheses insofar as they relate to

overt demonstraticns of nsychosie during learning.

3. Inductive-tvne learnine. A distinction must

be made between vhat was reported after learning had been
finished and vhat ocurred during the learning itself. An
anslysis of sepects of 1earning reported in a later
section indlicated a nhilgh degree of nrovablliity that the
schizoaffective group generslly Leerned during their
perfornance in the snme fachion 2s the control group.

The factors involved in reporting learning methods sfter

ct
p
[¢)]
M
o3

the completion of the task involved differences be
the tvo grouns. These distinctions are streseed in
connection with the following anelyels of reports of use
of inductive-tyne learning.

"Ahility to revort" use of inductive-type
concepts was investigeted in terme of (1) vroductivity of
suhjects in each group vho reported its use, and (2) 1in
terms of the number of such esubjects in each group.

Vith ressect to (1) above, it was hypothesized
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thet neychesie nmight exercise an inhibiting offect on
cquentity of formuletions mede, In teras of the
esmerimental hypotheses, wredictions were: (1) the
control subjectes who repcorted using inductive concents

in lesrning vould report the greatest number; (2) schizo-
affective sublectes vho reported using iIncuctive concents
in learning voulé report 2n average number; (3) peransid
schizophrenic subjects vho reported using inductive
concepts in learning would report the fewest number.

With respect to (2) ebove (number of such
gsubjects in each group) it was hypothesized that the
three groups might differ in termec of number cf subjlects
vho could report at 21l the use of inductive concents.

In terme of the experinental hynaotheses, predictions were:
(1) the control group would have the greatest number of
subjects renorting use of inductive concents during
lesrning; (2) the schizoaffective group would have an
average number of sublects reporting use of inductive

concents during learning; (3) the paranoid cchizophrenic

J}
oy
]

groun vould have the fewest subjecte remorting use of
inductive concents during learning.

Only incductive-type learning renorts including
hoth similarity and cifference concente were listed in

the tables. Ey this 1e meant, that to the greatest degree

roeedble an effort was made to include reports vhich not
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only impiled or cefinitely stated that grouning of

deelgne wae based on eimilaritles, but vhich also grouved

frequently reported simllarity group vee thet of designs
, veceC cir thelr curvilinesr likeness. The most
frequently repcrted cifference concent wes that of the
tIrection vhich part of the curves %tock, one going to the
left, the other to the right.

The reculrement that socme degree of similarity
and difference both be precent wne baced on the diccuseion
by Hebb (24 ) regerding the matter of "Identity" in
perceptilon.

An irreguler mass of color or a
pattern of intercecting lines érawm at
random has some ccherence and unity, but
one guch figure is not readily recognized
and dlstingulshed from others vhen 1% 1s
ceen a seccnd time, and generelization
(or similarity) is not selective among e
number of such stimull. There is not a
total lack of distinctiveness and of
generellzation, however. Two of Thorndike's
figures vhich lack identity are not
distingulshable vhen seen together; and
mistaking one figure for another can be
called generallzation. Lashley and YWade
(LoL6) céistingulsh betveen the "eo-called
gereralization' which means only a fallure
tc ovserve differences and the generslizeticn
vhlch 1nvolves percention of hoth similarities
ané ¢ifferences. The amorphous figure,
lacking in identity, 1is gencralized in the
first sense only.

Similerities without éifferences vere reported
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TABLE
NUMBER OF ONLY SIMILARITY-TYPE CCNCEFTS REPCRTED
Similerity-tyve Cecntrol Schizo- Peranoiad
Grouping Greoup affective Schiz.
Group Group
Number of
Similarity-type 12 5 6

by subjects. The difficulty in thils metter vas to determine
preclsely vhen a simllarity probably implied a difference,
Table 7 lists the numbers of reported similarities without

reported dlfferences for the verious groupe.

TABLE 8

SUMMARY OF INCIDENCLE OF INDUCTIVE-TYPE LEARNING FOR
THE THREZ GRCUFS, LISTED IN FULL IN TAELELS U,
N, AND O IN THE APPENDIX

e
=

Inductive-type Control Schize- Parernoid
Learning Grecup effective Schiz.
Group Groun

Totel Number

of Subjects

Reporting use of 1L 6 12
Inductive-type

Total
Number of 26 10 19
Instences

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1
n)
-

The categories into vhich the inductive-type
learning reporte vere ceperated, the tabuleticn by subject
end by group, ere listed in Tebles M, N, and 0 in the
Appendix. A cummary of thece tables is found listed in
Table 8.

&) Productivity in reported use of inductive
cencepte durding learning., Table 9 indicates

the results of stetistical anelysis of the

TABLE 9

MEANS AND TESTS OF SIGNIFICANCE BETWEEN MEANS FOR
DISTRIRUTIONS OF INDUCTIVE-TYPE CONCEPTS FROM
REPORTING SURJECTS IN THE THREE GROUPS
(USING 1 AND 5% POINTS FOR t)

Incductive-type Control Schizo- Parenoid
Concest Group affective Schiz.
Group Group
(1) (2) (3)
I"iearl 1086 1.67 1058
t 15 1.0646
t 2 .+ 500C

Numbers under t refer to
numbered groupe ahove,

productivity in reported use of inductive

concents during learning. The average

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



number vroduced ner repvorting sublect in
each group may be seen to differ very little.
Tests of significance for aiffererces
betveen these means indiceted that 211
differences could be accounted for by
chence fluctuations in random samples from
the same ponuletion. The differences vere
not eignificent above the 107 point (vhich
s being used as a "bage-line" for trence
to sigrnificance in this exploratory study).
It is concluded, therefcre, thst
clinical group suhjects vho reported use
of inductive concepts in learning were not
dlstinguished from control groun subjects
in terms of number of concepts produced.
The experimental hynothesis related to
degree of orocuctivity 4o be expected
from eech reporting group of subjlecte ves
invelicated.
b) Number of subjects renorting concent-
Tormation in each group. It is obvious,
Trom a glsance at Table 10, that the effect
of psychosis in the clinical groups on
concept-formation ie most apperent in terms

of 1ts reported occurrence an¢ remorted
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TABLE 10

TOTALS OF SUBJECTS REPORTING OCCURRENCE AND SURJECTS
NOT REPORTING OCCURRENCE IN TACH GROUP OF
INDUCTIVE-TYPZ CONCEPT FORMATION ANI
CHI-SQUARE TESTS FOR PRORARILITY
THAT THZSZ DISTRIRUTIONS
REPRESENT RANDCHM SANPLES
TROM A COMMON
POPULATION

Incductive Control Schizo- Peranoid
Concent-type Group affective Schiz.
Group Group
(1) (2) (3)
Reporting
Occurrence 14 6 12

Not Revorting
Occurrence 6 14 8

Total Numbher

In Group 20 20 20
2
x 1_3 014‘2?
,zl
1_2 50000*
X, 2,525

z

NMumbers under ¥ refer %o

numbered grouns in uppe
nen-occurrence., Most striking dirfferences
ere founé, dbut not in the direction
nrecdicted by the emerinental himothestis,

The schimpaffective subjects, not varanoig
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subjects, shov the grentest lors., The

o A TN - ~ gy
contrsl and wnerencic sohizovlire

m -y i . o g b -
The cipnificonce of thile édifference 1w
reprezented Ly results of a chi-szausre

test for Cegres of nrobrhility that the
obteined distributions represent rendom
samnles from the grme nonulation.

m

Testing this hyonothesis for distr

l"'

bution
difTerences hetveen the control and echim-
affective zrouns, & »Hrobahility of less

than 5% is found thet such ohteined
dilstributions revresent chance fluctustiens
in random semples Trom the same wonulation.

m . - 8 -
The null hywothesls may be re

The chi-sguare obitained for distridution
difTerences betveen the narenoid echizo-

nhrenic groun and the schigonfTective

groun does notv represcent & teet of the
exseriamsntal hypotheses. The predicted

difference here wvas inverlicated by mere
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inenection of the results. The difference
agsoclated with emirical examination of

the data 1s significant 2t =2bout the 109

c*

noint of nrobebility, inéicating tha

é

]

such éifferences in ¢fistribution cou
be found ahout 10 times in 2 hundred in
nis direction by chance =2lone. A
nrobebility obteined et about the 10%
level was regarded, vhile not eignificant,
as indicating a trend towerd significance.

It 1s concluded, therefore, that of
the threes groups studled, the schilzo-
affective group contained considerable
Tewer subjects able to report use of
inductive concepte in learning. Both the
control and varanold schizonhrenic grouns
contalned at least twvice as many remorting
subjects as vere found irn the schizo-
alffective group.

li, Discrete-type learning (concretization). The

ot

ch
o
[¢]
ot
ot
(V]
o<
o
'J
=
[¢A]
[¢7]
s
(O]
'3
]
0]
n

ented in dlscrete-tyne leerning ere
"image-type" and "physicel charscterietic type." (Listed
in Tables P, &, and R in the Appendix.)

Severel matters of interest are contained in

Teble 11. The number of subjects reporting discrete-type
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TASLE 11

GROUP DIFFLCRINCLES FOR REPORTING
; (CONCRETIZATION) LTARNING

Discrete-type Control Schico- Parenolc
Learning Group affective Schirz.
Group Groun
(1) (z) (3)
Number of
Instences L7 690 5k
Renorted

Number of
Reporting 15 13 15
Subjects

Average

Number per

Reporting 3413 4,62 3.60
Subject

t 1.2 1.352

£33 618

t 2.3 1.C85

Numbers under ¥ refer to numbered

groups in upper line.

lerrning in the three grouns obviously does not involve
the szme patterning as wvas found in dlstributions of
reported use of inductlve concepts for learning. All

grouns seem to share about ecually in terms of numbers orf
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sub jects revorting o concretized tyne of lesrning.

-

The difference in means in Table 11 are not
significant at elther the 5% or 14 volint. The &ifference
netween the control group and the schizoaffective group
vas significant at the 10% noint, vhich has been regarded
in thils study es indlcating a trené toward significance

. the tentatlive rejection of the null hypothesis. The
difference betveen the peranoié schizophrenic group end
the schizoaffective group was significent at the 15% noint

O

Th gt difference could not bhe considered e

[
o

1

93

trend toward eignificance. It takes its nlace, however

in an important constellatlon of results vhich
descriptive of the "abstract" and "concrete attitude."
The concrete attitude vas reported by Goldstein (20 )

as characteristic of the behavior of aschizophrenics
recembling organic brain-damagedé cases. The quelitative
results assocleted with the concrete attitude were those
assoclated with the schizoaffective group. It is therefore
concluded thet the schizoaffective group resembled the
organic brein-demaged type of schizophrenic, The najor
hypothesis that the paranold schizophrenic would resemble
the organic brain-damaged type of schizophrenic is
invalideted.

5. Summary of results: gnalyeis of renorted

learninz nethods.
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a) Learning methods reported by eubjects.

)

cﬂ

(1) Lesrning methode renorted bj
euhiects vers crtegorized into (1)
spatial-type, (2) inductive-tyne,
(3) éiscrete-tyne, =nd (4) factors
relating to incomnlete recall of
learning.

b) Concept-formation.
(1) Inductive-type learning tended to
he ascoclated with a trial and error
method. The subject gradually
recognized differences in stimulil
after inltial awareness of similarity.
Recognition of differences was aided
by active search and ma%ing mistekes.
Grouping of designs, barced upon
slmilarities and differences inherent
in the deslgns, wves considered a
tendency toward foprmal inductive
ressgoning.
(2) Spatial-type learning was
associnted mostly with "vhole" or
"massed" learning methods. It seemed
to lnvolve Tormation cf a hiynothesis

or cdeduction regarding the spatial
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Avee of | Aren of ! Area of
Ability { Loss ! Greetest Loss
| |
1. Hultiple-method learning.
Control 1. Schizosaff.—
€—+t2. Paranoid S.
2. Failure %o account for learning! nothologiceal types,
T ]
- b= - — = |l = = o o = =y
Contrel :. Paranoig S, " Schizoaff,
e —————d Ll
~ v - \ -
J. Incuctive learning: (a} Productivity of reporting BS.
1. Control
z. Schizpaflf.
3. Parenoild S.
L. Inductive 1ear“1n5: (n) s renorting occurrence and S
not reporting occurrence,.
¢———1. Control Schizoaff,
2. Paranoid S#$t—»
5. Concretization tendency.
ich
voint-fdl. Controlo-ecedioceccaccnaanaaac}fd
Schizeaff.
15%
point-t-2., Paranoid Sgp-=--c---ecmeceoa}-
Arrows indicate direction of resulte; dotted lines indice

that no significance tests

F g. 5
PAPil ity

t

for !
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dletribution of the whole fiel@ of
stimull, Spatial-tyne learning vag
considered a tendency toverd formal
deductive ressoning.

c) Concrete types.
(1) Two concrete tynes were found: (1)
visual image sssociatione; (2)

v

nhyslcal descrintion of the design,
2} Testin, of exnerimental hypotheces,
qualitative dota.
(1) Renorting of multinle learning
methods.
(a) A1l groups had many subjects
revorting more than one methocé of
learning, Differences betveen
grouns were metters of degree
rather than kind,
(b) The control groun vas
slgnificantly characterized as
having "ability" in terme of
number of methods renorted used
during learning.
(c) Both clinical grouse revorted
fever methods used during leerning

then the control group. The
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experimental hiyrnothesis, how-
ever, wvas invallcdated fer
nrecdlcted Adifferences hetveen
the schiroeflfective and narenold
achizorhrenic groune.
(2) Peychonatholcgy sssoclated with
learning hehavior.
(a) The schizoaffective grouo
tended to reflect a greester
degree of nerchornethology during
learning then did paranoid
schizovhrenic subjects, Such
a trend vould tend to invalidate
the predictions of the exmerimental
hyprothesis ineofar as they
related to overt demonstrations
of bizarre hehavior dcuring
learning,
(3) Inductive-type learning:
productivity.
(2) Subjects in the three grouns
vho reported using inductive
concepts during learning nroduced
anproximetely the same average

number of inductive concepts.
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(b) The experimentel hypothesis
related to nroductivity to he
exnected from each group of

reworting sublects was invelidated.

et}

(4) Incuctive-tyne learning: Rerorte

occurrence and non-occurrence.
(a) The schizoaffective group
contalned cignificently fewer
subjects vhe vere ahle t¢c renort
use of Inductive ceoncernts in
learning than the control group.
(b) The paranoid schizonhrenic
anc control grouns contained a
similar number of subjects vho
reported the use of inductive
concents in learning.
(¢) The exverimental hynothesis
vertaining to this srea was
invalidated.

(5) Diecrete-tyne learning

{corcretization).
() All groups renorted
substantial numbers of dilscrete-
type aseoclations to designe.

(b) The experimental hypothesis

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-~ - .
2 tendancy to ceoncreti-ation

Rate of Learring Feasuremsnts

Four measures were obitained by which the groune

could e cemmered with respect to rste and nrocess of

l. Degscerintive enelyels of rote messurenments.

The cquecstion mey bte ncked vhy several indlces of rete of
learning vwere used, inctend of one, svch os trieles, or
time, The »nillot study hed incdlcated the pneoesibility thet
several of these rete messurements reflected different
asnects of the subject'ts totel effort. Some subjects were

h

m

}-—l
<

m

m

eglvecg

ct

encountered who seemed extremely unsure of
and of their ability to learn this tesk. Initially, such
J

ceemed wnable to free themselves of looking at the

-

cte vere control group nersons. In leerning, they

;1_;_
53

()

guléderce board and to run the risk of making a mistake.
Such subjects might occesiornally shovw a large total

e-g-m, and a large totel Time, Other subjects seemed to

be ranid and somevhat frenziesd "lockers.® Thelr totel
Time dld not reflect the rapié checking bock end forth
vhich cheracterized thelr leerning Other subjects
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Kool

scemed to depend upon 2 sort of "getting 1t eventuelly"

to the noint +here of his ocvn velition he stonned lockling

2t the guidence bhoardé, or recuvested E to lesve 1t face

}-J

down tvhile he tried to nlace designe correct
working with norancld schizovhrenic subjecte, & often found

the ne*tient at the 50%% or £0th triel still trring to

ieern ot the me rate as chout the Z0th triel, “hen B
had tent the guldance hoard dovn ond asized to try %o
nut the desiene in correctly, S offten reoculred only two

or three more trizls in order tec meet criteris fer

"learring" (two correct placements vithout loolking).

vhat micht be celled perseveration of effort, hehind wvhich

lay 2 goocd cdeal of unempregsed learning.
; interest &ic not resife in the velitionsl
Since interest a&il ot i in th lition-l
elements of the neychosie primarily, hut in exmressivie
degree »f learning, the method of keescing the ard
| E -

unexnosed on each Tourth trisl vas adonted. Such &

tuition., T talé & hov nony ceclane

[}
=
-t
D
(o))
<k
[»]

method a2nm

vere corrvectly placed., Contrel subjecte ceemed rlmost

-

- “ - ‘e < A 7 X ~ oy b
crvevs to recognize lmnelietely vhich ceelineg hed Teen
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The aethod of ath triel unexnocead Juldernce

Toerd, then, vee Lntended nrimerily to wreveat » elfuertion
among clindicel auhjecte vhere wargeveration of effort
concenled coneiderahle Icoarning. It renrerantec ~on
awount of tulticn juet <hort of comdlebte puiiones, which
would hrve Been telling 5 vhich designg e had heen
niccing incorrectly. The exmerinent veoo Geclined, there-
fore, to reveal uerxlnunm dspree of lenrning.

a) Zxmissare hosrd time: Tesel of tinme spen

in learning during trials vhen the zulcdance

hosrd wes exnorfed reprecented time snent in
not only looking at the bhosrd (studrying 1t
or just automrtic gleoncing) but slso in

motor movements ol wnlerclng or chenglng the

designs.

-
b) E-y-m: Succe
Tor the subject

without visuel

A}

+%

boarg. nunbe

trizls were med

Bach three tria
averaged ncinte

fourth trial va

correct design

{

these curves is
es lgure C thr

Reproduced with permission of the copyright owner. Further re

esful learning was defined
s¢ correct desipn nlacement

reference %o the guildance

r ol curvee of e-g-m by

e for contrnl

le were averaged,

vere connected

s nlotted for nunber of

nlaced., A serles of

contained in the Anvencdix
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Several 1lmportant considerations are
attached to these curves. Those for
control subject G.L. (female) are presented
in Figure 6, and serve as an example of the

tendencles expressed in most of the control

group.

E-G-M

Number of designs
Correctly placed

(SN D N T D T D R O D N B B D
01234567 891011121314151617
Triale
Fig. 6 Curves for e-g-m (expressed as averages
of three exposed board trials) in upper line, and curve

for total correct design placements on every fourth
trial in lower line (control subject, female, G.L.).

Theee curves generally are reciprocsls
of each other. When the e-g-m curve

drops, the number ecorrect curve rises.
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A tendency to a plateau in one is found in
the other. The relative degree of rise,
or speed of acquisition, measured by
number correct curve, is paralleled by
the degree of drop in the e-g-m curve.

Both of these curves are S shaped.
the general tendency for most of the curves
plotted for various control group subjects
wvag for 5 shaped reciprocel curves. This
tends to valldate the Thurston hypothesis
that learning is a process best described
by an S shaped curve. The early negative
acceleration of the e-g-m curve is matched
by early positive acceleration in the
number-correct curve. The accelerstion is
then reversed in kind for these two
measurements. This may be translated into
learning terms as follows:

Approximately the first third of the
time spent in learning by the subject
tended to result in acquisition of the
greater amount of material to be learned.
A plateau-like period folloved, representing
elther consollidation of the previous

learning, or & period of difficulty for
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acquiring the remainder of the material to
be learned. The latter hypothesies seemed
more likely in this case, since the number

correct curve riges sherply from the

The hypothesis can be checked by
graphlcal representation of the relationship
between fixation of a design in memory and
the trial at which this occurred.

Figure 7 indicates that subject G.L.
learned to place correctly design 1 by the
12th trial, design 2 by the 4th trial,
design 3 by the 16th trial, etec. It is
interesting to note that on the 4th trial,
the designs 2, 5, 8, and 9 were learned.

On the 8th trial, the subject correctly
placed designs 2, 3, 5, 6, 7, 8, and 9.

These show up in Figure 7 as 7 correct
placements. But by reference again to
Figure 6, only designs 2, 5, 7, 8, and 9

had been fixated in learning. Correct
placement, then, did not indicate learning,
as measured in terms of successful retention.
However, on the 12th trial, the subject

correctly placed seven designs, all of
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Lth X X X X
8th x| X x| x!x x X

o 12th | X X X X X X X
E 14th [ X X X X X X X
16th |X X X X X X X X X
16X |X X X X X X X X X|

i1 2 3 & 5 6 7 8 9

Designs

(numbered in sequence)
Fig. 7 Learning of designs, expressed by
trial in which design was correctly placed, and from
vhich point it was successively correctly placed ("X
represents correct design placement) (control subject,
female, G.L.).
vhich were also fixated at this point in
learning. The difficulty hypothesis, as
accounting for the plateau, only partizally
explaing it. The early portion of the
plateau represents consolldatlon of some
learning, but also expresses what were
"chance" successes in placement of some
designs. The latter part of the plateau
represents the period of trylng to
incorporate the most difficult designs
into whatever learning system the subject had

used.

What was this system for this subject?
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At the end of the 10th triesl, she said
(recorded by E): "It geems to be harder
than at first. I know why it's hard,

I'm trying to figure out a way of learning
and I haven't." At the end of the test,
when asked how she had learned, she gave
the folloving account.

"The first one I learned is (number
2) the circle." She learned 5 and 9 next,
calling 5 "the straight one" and 9 “the
curled one." 1 and 4 "looked similar."
They "went up and down." She had most
trouble with 3, 6, and 7. She finally
"figured out that (3) were steps and (6)
was a ladder, The gstens came before the
ladder." 7 was learned by both an
elimination idea and by the fact that it
went in a corner.

The relationship between such a
report of learning and the observations
possible for checking the report indicated
fair similitude. Generally speaking and
discussed in greater detail elsvwhere, the
designs vhich a control subject learned

first tended to represent some vivid

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



141

conerete visual association. Concent-
tyoe learning tended to occur, most
likely, at the points where learning to
differentiate between the designs
represented a repeated difficulty.

The relationships, then, between
e-g-m and learning seemed those of several
stages.

| The first seemed to be a stage of
moderate to raplid drop in average number
of e-g-m per three trials., Evidence
indicated that during this period, S
learned designs vhich aroused specific
concrete assoclated images. Possibly
groups of desligns were forming into stable
conceptually organized units.

The second stage represented a period
of relatively little decrease in e-g-m,
or one in which the decrease was spread
out in time. During this period certain
concepts and their equivalent designs were
learned but other designs which held most
difficulty for learning had not been
successfully grouped and conceptualized.

The third, and final stage, represented
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a sharp reduction (by extrapolation) in
e-g-m. The most difficult designs were
learned and the whole schema of learning
nov resulted in success.

More broadly phrased, the e-g-m
reflected the degree to, and rate at,
which the gstimulus field became organized
in terms of permanent and reliable motor
responses.,

c) Total time: Total time, while included
in Tables S, T, and U, in the Appendix,

was not included in the statistical study
of rate of learning measurements., The

ma jor reason for excluding this item was
its tendency to reflect aspects of the
learning process not systematically
recorded by E. By this 1s meant, that

many subjects spent endless seconds during
an unexposed-board trial in debating
whether they were remembering correctly

or not. Others, who had spent considerable
seconds during learning trials so that this
effort was characteristic of them, would
place design chips on a 4th trial quite
rapldly and often without reflection. The
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experiment was not designed to elther
record or take account of such variables
introduced into the total effort. No
doubt they are important personality
aspects of the individuals, but they
could not be accounted for.
d) Total trials. Total trials were
considered another aspect of the learning
process not adequately covered by the
exposgure-time measurement or by e-g-m.
Not all subjects used every three blocks
of trials toward the end of their learning.
Some volunteered to try placing the chips
on other than 4th trials. In the case of
L.G., a schizoaffective male subject, this
amounted to lack of insight, since he kept
trying to "guess" which designs he had
incorrectly placed by asking that the board
be kept down, and then turning to E for
corroboration that at last he had put them
all in correctly.

Total trials often reflected an
attitude, of S toward the way to learn.
Subjects were quite aware of the fact that

E kept records, and often they were in
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competition with the unseen group they

represented. They frequently asked how

they were doing, and whether everybody

else took as long to learn as they did.

Most of the control subjects, and quite

a few of the clinical subjects, indicated

by such remarks that "spacing" of effort

was part of thelr total goal. Particularly

was thls true of several subjects who

used a "whole" method of learning, i.e.,

using a spatial (deductive) concept

approach. Thelr objective seemed to be

accomplishing the task in as few trials as

they could. They often lost sight of the

fact that each trial represented more time

than 1f they were to space their effort in

time. BSuch a case is that of L.S., in

the female schizoaffective group.

2. Frequency distributions. Raw scores for
e-g-m, total trials, and exposed-board learning time are
listed for subjects by groups in Tables S, T, and U in the
Appendix,
Frequency distributions of e-g-m, exposed-board

learning time, and total trials for the three groups are

listed in Taebles V, W, and X in the Appendix. Frequency
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polygons, based on somewhat contracted distributions,
are listed in Figure 8.

In all three frequency distributions, a note is
attached dealing with three cases in the paranoid schizo-
ohrenic group. These three cases had not learned to
place all desligns correctly by varying numbers of triels
over fifty. E terminated S's effort in all three cases.
From a somewhat practical viewpoint, it did not seem to
matter a great deal whether these cases finally did
learn by seventy or one hundred triels. They were
considered non-learners, since each seemed no closer to
completing the task than had been the case ten or twenty
trials previous. This introduced a problem of non-
determination to the varlance estimate of the parsanoid
group.

The same type of problem, however, exlsted for
both of the other groups, though not to the same degree.
Three subjects in both the schlzoaffective and control
groups accounted for the major part of the skewed
tendencies in the direction of increased trials, e-g-m,
and learning time.

A cursory examination of all the frequency
polygons indicates the somewhat unusual faect that the
position of the schizoaffective and paranoid schizo-

ohrenic groups has been interchanged. The control
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group overlaps in varying degrees with the schizoaffective
group. Relatively little overlap of the paranoid schizo-
phrenic group with the control group is found. In terms
of direction of difference, the experimental hypotheses
are substantiated.

On the other hand, though differences in
distributions are in directions predicted, the overlap
is considerable enough to immediately conclude that
dlagnoses of one condition from another would not be
possible, if they were based on the quantitative findings
alone.

The statlstical hypotheses, based on the
experimental hypotheses, have already been stated a
number of times in the qualitative sections. Tables
of pertinent data related to application of these
statistical hypotheses are given in the following
sectlions.

3. Statistical analysis.

a) E-g-m: Results from Table 12 indicate
that the experimental hypotheses are
validated for group differences in e-g-m.
The size of the standard deviation
found for the paranoid schizophrenic group,
vhen compared to the standard deviations

of the other two groups raises the question
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TABLE 12

STATISTICAL ANALYSIS OF GROUP DISTRIBUTIONS AND
DIFFERENCES BETWEEN GROUPS FOR TOTAL EYE-
GUIDANCE-MOVEMENTS DURING EXPOSURE-TRIAL
LEARNING (ONE-TATLED TEST OF

SIGNIFICANCE)
E-G-M Control - Schizo- Paranoid
Group affective Schiz.
Group Group
(1) (2) (3)
Mean E-G-M 117.85 149,65 322.9
S.D. 56.095 69.75 148.75
t 1-3 5 37Um%
t 1-'2 60“'3**

Numbers under t refer to numbered

groups in upper line.
of heterogenity of variance. This tends
to cast doubt on the significance of the
difference between the means, which would
reflect heterogenity of variance rather
than the difference due to experimental
conditions. The F test for heterogeneity
of varlance between the control group and

the paranoid schizophrenic group resulted
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in a significant probebility. Edwards

(11 ) suggested an aporoximation technique
for reeveluating t vhen heterogenity of
variance is present., Thils revision of

t, which excludes the magnifying effect

of heterogeneity of variance on t, resulted
in t velues between the groups still
highly significant.

The results indicate that control
group subjects required the fewest number
of eye-guldance-movements for learning.
Schizoaffective subjecte required
signiflcantly more eye-guidance-movements,
but not to the extent found required by
paranold schizophrenic subjects., The
latter subjects required over twice as
many eye-guidance-movements as the other
tvwo groups. All differences were found
to be significant. This condition exists
in spite of the fact that the average is
probably not a stable indication of degree
of effort required in learning for these
groups, in view of the large standard
deviation found. Future samples of this

same kind could vary considerably from
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the presently estimated ranges of
population values for the means.

b) Total exposure board learning time:
Results in this area are the same as for

e-g-m. (Table 13). Critical differences

TABLE 13

GROUP MEANS, STANDARD DEVIATIONS, AND RESULTS OF %
TEST FOR SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS
FOR EXPOSURE-BOARD LEARNING TIME (ONE-
TAILED SIGNIFICANCE TEST)

e
———

Exposure Board Control Schizo- Paranolad
Learning Time Group affective Schiz.
Group Group
(1) (2) (3)
Mean Time L,6L 7. 40 13.03
S.D. 2,344 2,846 5.048
tq_» 2, Lig2*
*
t 5 4 L, 233%%
=J

Numbers under t refer to numbers
after groups in upper line.

exlst between the groups for exposed-

board learning time. The degree of ease
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and difficulty in learning are significantly
in the direction predicted by the
experimental hypotheses. Such results
could occur considerably less than once

in a hundred times by chance alone, and
are therefore regarded as highly
significant. The average control subject
spent less than about four and a half
minutes in active learning of the guidance
board; the schizoaffective average sub ject
spent about seven and a half minutes in
such learning; while the average naranoid
schl zophrenic subject spent thirteen
minutes. The relationships here are just
about 1-2-3 in terms of an arithmetical
progression of loss.

c) Total trials required for learning.
Table 14 presents means, standerd
deviations and tests of significance of
differences between means for total trials
required for learning. Part of the
experimental hypothesis is invalidated.
The schizoaffective group is not
significantly separated from the control

group, although the direction of difference
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TABLE 14

MEANS, AND SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS
FOR TOTAL LEARNING TRIALS OF THE CONTROL,
SCHIZOAFFECTIVE, AND PARANOID

SCHIZOPHRENIC GROUPS

Total Learning Control Schizo- Paranoid
Trials Group affective Schiz.
Group Group
(1) (2) (3)
Mean of Trials 19.05 20.75 35.30
t 1_3 4.”28**
t 5 3 3.855%%

Numbers under t refer to numbered
groups in upper line.

1s ag predicted. Both of these groups,
however, are highly significantly
separated from the paranoid schizophrenic
group in degree of deficit.

The discussion of significance of
number of trials in the previous pages
suggested thet many subjects, both control
and clinicel, viewed the goal of the task

in part as a matter of spaced effort. The

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



155

clinical group bearing this similarity to
the controls was the schizoaffective group.

4, Summary of results: quantitative data.

a) Descriptive analysis of rate measurements.
(1) Exposure-boarad learning time not
only represented time spent in learning
from the guidance-board but included
time spent in motor movements of
placing design chips.

(2) E-g-m as a total quantity reflected
the amount of effort expended in visual
reference to the stimuli field during
learning. E-g-m plotted against 4th
trial number-correct, for control
subjects, revealed an S-shaped curve.
Number of correctly placed designs and
é-g-n curves tended to be reciprocals
of each other. Three stages of learning
were suggested by analysis of the
e-g~m curve. At any stage of learning,
e-g-m tended to reflect the degree to
and rate at vwhich the stimulus field
became organized in terms of more
permanent and rellable motor responses.

(3) Total time was not included as a
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rate of measurement of learning. It
tended to reflect characteristics of
the subject's performence not adecguately
recorded during this experiment.
(4) Total trials tended to reflect an
attitude of the subject toward the
vwhole learning task. Attitudes of
subjects were often verbalized which
expressed competitive feelingw® regarding
the number of trials needed by the
subject compared to what the subject
thought others could do.
b) Frequency distributions for e-g-m,
exposed-board learning time, and total
trials indlcated that the experimental
hypotheses were verified for predicted
direction of differences between the three
groups. Results from rate of learning
measurements tended to reverse the positions
of the two clinical groups as they were
found in the qualitative egnalysis. Little
overlap of distributions ocurred between
the control and paranoild schizophrenic
groups.
¢) E-g-m,
(1) Predictions of the experimental
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hypotheses were validated. Highly
gignificant differences were found
between the three groups for average
number of e-g-m required for learning
in the directions predicted.

d) Exposed-board learning time.
(1) Predictions of the experimental
hypotheses were velidated. Highly
significant differences were found
between the three groups for average
amount of time reduired to learn.

e) Total trials.
(1) The experimental hypotheses were
invalidated for the predicted signifi-
cance of difference betveen the
means of control and schizoaffective
groups. Both of these groups
represented "ability" insofar as the
varanold schizophrenic group was
concerned.and, conversely, only the
paranoid eschizophrenic group indicated
difficulty in learning. All
differences, however, between groups

were in the direction nredicted.
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Miscellaneous Results

1. Correlationsg betwveen age and rate of learning:

between I.Q. and rate of learning. At this noint several
other relationships involving the schizoaffective group
are vervinent. Since the I.Q. range had covered
aporoximately 30 points, the question arose as to whether
any relationshlp existed between the I.Q. and the
verformance of subjects. Did rapid learners tend to

be found in the bright normal range? Were slow learners
assoclated with the low average intelligence range?

Also, in view of the critical differences found
between age and tyove of schlzophrenla, some correlation
between learning ability and age might exist., Did slow
learning tend to be assoclated with increasing age in
the various groups?

Correlations between the various measures of
learning rate and both I.Q. and age were obtained by
using the Pearson Rank Order Correlation Coefficient
(rho). BRho, instead of the Product-Moment Correlation
Coefficient (r), was used because of the small samples
and the extreme range of scores found for each measure
of learning rate. Guildford's suggestions regarding use
of rho were followed. To compensate for differences
between rho and r, .4 was added to the t values.

Table 15 1lists the obtained rho's and their
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TABLE 15

TABULATION OF OBTAINED RANK ORDER CORRELATION
COEFFICIENTS BETWEEN AGE AND RATE OF
LEARNING CRITERIA, BETWEEN I.Q.
AND RATE OF LEARNING CRITERIA,
AND STANDARD ERRORS OF
SIGNIFICANT CORRE-

LATIONS
Control Schizo- Paranoid
Group affective Schiz.
Group Group
Age to
E-G-M «353 | =-- A74 | —- o124 | —-
I.Q. to
E-G-M -e237 | === o 702%% 131 0257 | ===
Age %o
Total Time 0305 - olL"9 ——— "0195 -
I.Q. to
Total Time -eO45 | -=- . 58944 156 131 | ===
Age to
Total TI‘ialB 0L|’09 - 0263 bl g ¢-.025 - o=
IoQ,o tO
Total Trials | =.108 | —-- M6l | ——- «385 | ——-

standard errors when the rho proved to be significant.
The test of significance of rho is two-talled.

The rho obtained for correlation between e-g-m and I.Q.
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in the schizoaffective group could have been found less
than once in a hundred similar samples by chance alone.

The rho for I.Q. and total time in this same group is

also significant at the 1% level of confidence, but is
below the level suggested by Guilford as reliable for

this statistic. All other correlations in Table 15 are
low enough to support the null hypothesis that they
represent chance fluctuations of random samples from

the same populations. The following conclusions are

drawn: (1) No systematic relationship exists between

the age of a subject and learning ability, as measured

by rate of learning on this test. Older subjects do not
tend to reduire more effort to learn than younger subjects.
(2) No systematic relationships exist between I.Q. and
learning ability for subjects in the control and paranoid
schizophrenic groups. In such groups, higher I.Q.'s are
not assocliated wlith greater ability to learn or, stated
differently, higher I.Q.'s are not aBsocliated with a
performance requiring less effort for successful completion.
(3) A highly significant relationship, however, does

exist between I.Q. and learning ability, as measured by
e-g-m, for the schlzoaffective group. A highly significant
but less rellable correlation exists between I.Q. and

total learning time for schizoaffective subjects. In

this group a systematic relationship does exist to some

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



161

degree for rapid learners to have a higher I.Q. and

slover learners to have lower I.Q.'s. The most reliable
index of such & relationship was obtained for e-g-m

(vhich previously had been discussed as a visual behavioral
index of rate of learning). The more often a schizo-
affective subject needed to look at the guldance board
during learning, the lover his I.G. tended to be or,
conversely, the higher the I.Q., the fewer times he

needed to look at the guidance board in order to complete
the task.

These results strongly suggested that visuali-
zation processes in the schizoaffectlve group were
significantly involved in the larger matter of type of
intelligence represented by this group.

2. Visusl image type associations. Tables Y,

Z, and AA, listed in the Appendix, present a tabuleation
of all image-type assoclations made, regardless of
vhether they were assoclated with a concept-formation
type or not. Such concrete images were distingulshed
from description of designs in terms of their physical
characteristics. A previous analysis in the qualitative
section established the fact that the schizoaffective
group was slgnificantly characterized as more concretized
than the other two groups. The present analysis is

intended to corroborate the fact that the schizoaffective
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group was highly "image-minded" in terms of their tendency
to concrete thinking,.

The total number of visual image assoclations
produced by the schizoaffectlive group 1ls greater than
the

wmber produced by elther of the other groups,

(Tables ¥, Z, and AA in the Appendix). The control

group produced 32, the paranold schizophrenlc group
produced 41, and the schizoaffective group produced 50.
The number of subjects producing such associations

in each group were roughly similar: 12 schizoaffective
subjects produced 50 image assoclstions; 1k paranoid
schizophrenic subjects produced 41; 11 control subjects
produced 32. The average number reported by a subject
in each group 1s listed in Table 16.

As may be seen in Table 16, little difference
in average number of visual Image associations are found
between the paranoid schlzophrenic group and the control
groun. The number produced by the schizoaffectlve group
is significantly greater than the number produced by the
psranoid schizophrenic group. The difference between
mean number produced by the control and schizoaffective
groups 1s significant at about the 8% point. Thie ie

regarded as a trend in the direction of signiflcance,
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TABLE 16

MEAN NUMBERS OF V1ISUAL IMAGE ASSOCIATIONS AND TESTS OF
SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS FOR
VARIOUS GROUPS

Control Schizo- Paranoid
Group affective Schiz.
Group Group
(1) (2) (3)
Mean Number of
Image-asgsociations 2,91 b,17 2.93
t 1-2 1.526
t 13 ————
t 2-3 1,729%

Numbers under t refer to numbered
groupe in upper lline.

3. Stimulus value of degigns for eliclting

concrete or concept—-tyve thinking, Another analysis

demonstrates not only the greater concretization of
thinking in the schizoaffective group but also the
tendency for thls concretizetion to take the form of
visual image associations,
a) Control group: A comparison wse made
for the control and schizoaffectlive

groupe of stimulus value of designs for
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eliciting concrete or rcoancept-type thinking.
As was indicated in the discussion of
S-ghaped curves for e-g-m and 4th trial
number-correct, three general stages of
learning were dlstinguished for the control
groun. The first stage of learning was
characterized by somewhat repld reduction
in e~g-m during vhich time a majority of
the designs were learned. It was surmised
that designs which could be learned
dlscretely were learned firat. Deeigns
which could be learned only by recourse

to concept-formation tended to be lesarned
last. This latter learning was reflected
toward the end of the 2nd and in the third
stage of the learning curve.

These stages were empirically verified.
First, the number of designs correctly
placed on trials vhen the gulidance board
was not exposed (usually 4th trials)
were recorded by design for every such
triel (as shown in Figure 7). A design
was considered learned when no errors in
placement occurred on successive efforts

at placement for similar trials. Every
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design, for every subject, consequently,
could be listed in terms of number of
exposed-board trials needed before 1t was
learned. Averages for all subjects in a
group of trialas needed for learning each
deslign were obtained. Those for the
control group are listed in Table 17.

Three groupings of averages were
noted. Designs 1, 2, and 4 were learned
in the fewest triels. Designs 3, 5, and 7
vere learned next. Designs 6, 8, and 9
required the greatest number of trials to
be learned.

In connection with the following
discussion, the term "stimulus value"
was used to indicate the relative degree
to which a design was assoclated with few
or many visual image associations, or in
groupings of designe usually involved in
a reported inductive-type concept-formation.
For example, the stimulus value of design
L in Table 17 for nroducing visual image
asgocliations in the control group was much
greater than design 6. The stimulus value

of a design for inclusion in a grouping of
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TABLE 17

AVERAGE NUMBER OF TRIALS NEEDED BY SUBJECTS IN THE
CONTROL GROUP TO LEARN EACH DESIGN AND
NUMBER OF VISUAL IMAGE ASSOCIATIONS
REPORTED

Controi Group

Average Trials Number of
To Learn Visual Images
Design 1 842 2
Design 2 6.1 6
Design 3 11.15 5
Design 4 9.45 7
Design 5 11l.1 2
Design 6 13.45 1
Design 7 11.65 6
Design 8 13.85 1
Design 9 13.85 2

deslgns was obtained by crediting each
deslgn with a score of 1 for each reported

inclusion in a grouping. A list of
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grouoing of designs for the various
subject groups is contained in Table BB
listed in the Appendix.

A comparison was Tirst made between
average number of trials needed to learn
each design and the number of visual image
agsoclations reported for each design
(Table 17).%

Designs 1, 5, 6, 8, and 9 had fewest
imeges associated with them. The average
nunber of images reported for these flve
designs was 1.6; the average number of
trials required to learn these designs
was 12.09. On the other hand, designs
2, 3, 4, and 7 had most images associated
with them. The average number of images
revorted for these designs was 6; the
average number of trials required for
learning was 9.59.

Arranged according to ease and

%211 image-type assoclations, both those found with
spatial-type learning as well as those reported dlscretely
learned were included. A sizeable number, however, of
discrete assoclations of the "physical description" type
were ommnitted. Interest in this analysis centered mostly
on the visual image tendency of the schizoaffective group.
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difficulty in learning, the averages for
both number of trials and number of visual

image associations are listed in Table 18.

TABLE 18

AVERAGE NUMBER OF TRIALS FOR LEARNING AND AVERAGE
NUMBER OF IMAGE ASSOCIATIONS FOR DESIGNS
GROUPED BY EASE TO DIFFICULTY IN
LEARNING (CONTROL GROUP)

Control Group

Average Number Average Number
Of Trials Needed Of Image
To Learn Assoclations
Designs 1, 2, 4 7.92 5
Designs 3, 5, 7 11.3 L33
Desgigns 6, 8, 9 13,72 1.33

The relationships are somewhat similar to
the previous analysis. The most easily
learned designs are assoclated with the
greatest incidence of reported visual
image assoclations. The most difficult
to learn designs (6, 8, and 9) had fewest

reported visual image associations.
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In Table 19, the same design groupings
(ease to difficulty in learning) were
coupled with stimulus values for inclusion

TABLE 19

NUMBER OF TRIALS FOR LEARNING AND AVERAGE
ER OF INCLUSIONS IN GROUPINGS OF DESIGNS
ARRANGED IN EASY TO DIFFICULT LEARNING
ORDER (CONTROL GROUP)

AVERAGE
NUMB

Control Group

Average Number Average Number

Of Trials Needed Of Inclusions

For Learning In Groupings
Designs 1, 2, 4 7.92 L
Deeigns 3, 5, 7 11.30 16
Designs 6, 8, 9 13.72 11

in design groupings (concept-type). The
stimulus values were averaged for each
three designs.

Designs which were most easily learned
did not tend to be included to any marked
degree in concept-formation types. Designs
which were difficult to learn were

agsgoclated with marked inclusion in
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inductive-type concept-formations.

Summary: Designs 1, 2, and 4 were
learned most easlly by control group
subjects. Designs 6, 8, and 9 represented
most difficulty in learning. Designs 2
and 4 were learned primerily in terms of
concrete-type associlations. Designs 1,
5, 6, 8, and 9 were learned primarily by
inclusion in inductive-type concept-
formations. Designs 3 and 7 were learned
ueging multiple methods, i.e., both concrete-
type learning and inductive-type learning
are assgoclated with these two designs.
Generally, the designs most rapidly
learned were assoclated with reported
concrete-type assoclations.

Desgigns which were learned last
tended to be assoclated with marked
inclusion in inductive-type concept-
formations.

b) Schizoaffective group contrasted with
the control group. The more detailed
analysis of learning presented for the
control group was made, primarily, to

establish empirical verification for
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interpretation of the learning curves.

The schizoaffective group was compared to
the control group only for incldence and
distribution of visual image assoclations.

Averages of number of exposed-board
trials needed by schizoaffective subjects
to learn each design were obtained. Visual
image associations reported for each
design were obtelned. These two groups
of values are listed in Table 20.

only one design, number 2, seemed %o
have been learned with any appreciable
ease, as reflected in average number of
trials required for learning. Designl
seemed somevhat easier than the others.
Seven designs, however, seemed to
represent a more narrov range of
variability in difficulty of learning
than was found for the control group.

The number of images reported per
design, moreover, do not break down into
two groups - one group of designs
assoclated with many images, the other
group with few - ag was found for the

control group. The two designs, 1l and
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TABLE 20

AVERAGE NUMBER OF TRIALS NEEDED TO LEARN EACH DESIGN
AND NUMBER OF VISUAL IMAGES REPORTED PER
DESIGN FOR SCHIZOAFFECTIVE GROUP

Schizoaffective Group

Average Number Number of
Of Trials Needed Visual Images
To Learn Reported
Design 1 10.1 5
Design 2 5.4 6
Design 3 13.25 3
Design 4 12.25 10
Design 5 12,25 6
Design 6 14,45 2
Design 7 12,80 L
Design 8 14.25 7
Design 9 13.80 7

2, learned most easily do not have the
greater number of visual imsage assoclations

representing them. Whereas designs 8 and
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9 were most difficult to learn and had
among the least number of reported images

{3 images) for the whole control group,

TABLE 21

COMPARISONS BETWEEN CONTROL AND SCHIZOAFFECTIVE GROUPS
FOR AVERAGE NUMBER OF TRIALS NEEDED TO LEARN DESIGNS
AND AVERAGE NUMBER OF VISUAL IMAGE ASSOCIATIONS
TO DESIGNS, WHEN DESIGNS WERE GROUPED
IN EASE TO DIFFICULTY SERIES

e

e e

Average Number Average Number OFf

Of Trisls To Visual Image
Learn Designs Asgsociations
Control Schizo- Control Schizo-
Group affective| Group Jaffective
Group Group
Designs 1, 2, 4 7.92 9.25 5 7
Degigns 3, 5, 7 1103 12‘73 4.33 L|’03
Designs 6, 8, 9 13.72 14,17 1.33 5.3

designs 8 and 9 for the schizoaffective
group have more visual image assoclations
represented than for the most rapidly
learned designs (1 and 2). The comparison
between the control and schizoaffective

groups, based on three groups of ease-to-
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difficulty designs found for the control
group, is found in Table 21.

The tendency in the schizoaffective
group was to report visual image assoclatlions
for all designs regardless of the ease or
difficulty in learning value of the deslgns.

Designs 3, 6, and 7 represented the
fewest visual image assoclations for the
schizoaffective group. Designs l, 2, 4,

5, 8, and 9 represented the greater numbers
of visuel image asgsocletions.

L4, Summary of miscellaneous results.

a) No significant correlation was found
between age of subject and rate of learning
in any of the subject groups.

b) No significant correlation was found
between I.Q. and rate of learning for
subjects in the control and paranoid

schi zophrenic groups.

c) A significant correletion was found
between I.Q. and e-g-m for subjects in the
schizoaffective group. A high I.Q. was
asgoclated with few e-g-m in the learning
of the task; a low I.Q. with more numerous

e-g-m in the learning of the task,
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d) Investigation of visualization processes

in the schizoaffective group.
(1) An examination of the degree to
vhich visual image assoclations were
reported among the three groups
indicated a significantly higher
number for the schizoaffective group.
The control and paresnoid schizophrenic
groups had almost exactly the same
aversge number per reporting subject.
The aversge number reported by a schizo-
affective subject was about 25%
greater than the average number for
subjects in the other two groups.,
(2) Designs whose positions were
learned in the fewest trials tended
to have the highest stimulus value for
producling concrete visual image
assoclations, and the lowest stimulus
value for inclusion in inductive-type
groupings, insofar as control group
learning was concerned. Learning of
these designe was represented in the
first stage distinguished in the

reciprocal learning curves (page 126).
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Designs whose positions were learned
in an average number of triale tended
to have the highest stimuwlus value for
Inclusion in inductive type groupings,
and a2 medium stimulus value for
producing concrete visual image
associations. Learning of these
designs was represented in both the
first and early second stages of the
reciprocal learning curves. Designs
vhose positions were learned in the
greatest number of trials tended to.
have a high stimulus value for
inclusion in inductive-type groupings,
but a minimal stimulus value for
producing concrete visual imsge
asgoclations, Learning of these
designs was represented by the length
of the plateau (second stage) and the
thirdvstage of the reciprocal learning
curves,

(3) The stimulus value of six of the
designs for producing concrete visual
image associations in the schizo-

affective subjects was high. No
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tendency was found for designs whose
placements required fewest trials to
learn, to have the highest number of
visual lmage sssoclations. Two of
the designs vhose placement required
most trials to be learned had a
higher stimulus value for producing
visual image assoclations than the
deslgns whose placement required

fewest trials for learning.

Summary of Results

1. Age, intelligence, and dlagnoetic agreement.

a) Paranold schizophrenia represented a
somevwhat easier diagnostic problem than
schizoaffective psychosis.

b) Agreement in dlagnosis was more easily
reached for female than male paranoid

schi zophrenics, whereas diagnostic agree-
ment was more easily reached for male than
female schizoaffective psychotics.

¢) A characteristic of the schizoaffective
group was & tendency for subjects to have
an average age under 30 years. A
characteristic of the paranoid schizo-

phrenic group was that subjects had an
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average age of over 30 years.

d) The groups used in this experiment
represented a homogeneous population with
regard to I.Q. distributlons.

2. Analysis of reported learning types.

a) Learning methods reported by subjects.
(1) Learning methods reported by
subjects were categorized into (1)
epatial-type, (2) inductive-type, (3)
discrete-type, and (L) factors
relating to incomplete recall of
learning.

b) Concept-formation.

(1) Inductive-type learning tended to
be assoclated with a trial and error
method. The subject gradually
recognized differences in stimuli
after initiel awareness of similarity.
Recognition of differences was alded
by active search and maklng mistakes.
Grouping of designs, based upon
similarities and differences inherent
in the designs, was considered a
tendency towsrd formal inductive

reasoning,
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(2) Spatial-type learning was
assoclated mostly with "whole" or
"massed" learning methods. It
seemed to involve formation of a
hypothesis or deduction regarding
the spatial distribution of the vhole
field of stimull. ©OSpatial-type
learning was considered a tendency
toward formal deductive reasoning.
c) Concrete types.
(1) Two concrete types of responses
were found: (1) visual image
assoclations; (2) physical description
of the design.
d) Testing of experimental hypotheses,
qualitative data,
(1) Reporting of multiple learning
methods.
(a) All groups had meny subjects
reporting more than one method of
learning. Differences between
groups were matters of degree
rather than kind.
(b) The control group was

slgnificantly characterized
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as having "ability" in terms of
number of methods reported used
during learning.
(¢) Both clinical groups reported
Tfewer methods used during
learning than the control group.
The experimental hypothesis,
however, was invalidated for
predicted differences between
the schizoaffective and parenoid
gchizophrenic groups.

(2) Psychopathology associated with

learning behavior.
(a) The schizoaffective group
tended to reflect a greater
degree of vpsychopathology
during learning than did paranoid
schizophrenic subjects. Such
a trend would tend to invalidate
the predictions of the experi-
mental hypotheses lnsofar as
they related to overt demon-
strations of bizarre behavior

during learning.
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(3) Inductive-type learning:
productivity.
(a) Subjects in the three groups
vho reported using inductive
concepts during lezrning produced
approximately the same average
number of inductive concepts.
{b) The experimental hypothesis
related to productivity to be
expected from each group of
reporting subjects was invalldated.
(4) Inductive-type learning: reported
occurrence and non-occurrence.
(a) The echizoaffective group
contained significantly fewer
sub jects who were able to report
use of inductive conceots in
learning then the control group.
(b) The paranoid schizophrenic
and control groups contained a
gimilar number of subjecte who
reported the use of inductive
concepts in learning.
(c) The experimental hypothesis

pertaining to this area was
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invalidated.
(5) Discrete-type learning (concretiza-
tion).
() All groups reported
substantial numbere of diacrete-
type assoclations to designs.
(b) The experimental hypothesis
was invelldated. Only the
schizoaffective group indicated
2 tendency to concretization of
thinking.

3. Testing of experimental hynotheses:

guantitative data,

a) Descriptive analysis of rate measure-
ment s,
(1) Exposure-board learning time not
only represented time spent in learning
from the guldance-board but included
time spent in motor movements of
placing design chips.
(2) E-g-m as a total quantity reflected
the amount of effort expended in vigual
reference to the etimull field Auring
learning. BE-g-m plctted against 4th

trial number-correct, for control
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subjects, revealed an S-cghaned curve.
Number of correctly vlaced designs and
e-g-m curves tended to be reciprocals
of each other. Three stages of
1earning were suggested by analysis
of the e-g-m curve. At any stage of
learning, e-g-m tended to reflect the
degree to and rate at vhich the
etimuius field became organlized in
terms of more permanent and rellable
mo tor responses.

(3) Total time was not included as

a rate of measurement of learning.

Tt tended to reflect characteristics
of the subject's performance not
adequately recorded during this
experiment.

(4) Total trials tended to reflect an
attitude of the subject toward the
vhole learning task. Attltudes of
subjects were often verbalized which
exoressed competitive feelings

regarding the number of trials needed

by the subject compared to vhat the

subject thought others could do.
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b) Frequency distributions for e-g-m,
exposed-board learning time, ané total
trials indicated that the experimental
hyootheses were verifled for predicted
direction of differences between the
three groups. Results from rate of
learning measurements tended to reverse
the positions of the two clinical groups
as they were found in the qualitative
analysis. Little overlap of distributions
occurred between the control and paranoid
schizophrenic groups.
c) E-g-m,
(1) Predictions of the experimental
hyootheses were validated. Highly
slgnificant differences were found
between the three groups for average
number of e-g-m reduired for learning.
d) Exposed-board learning time.
(1) Predictions of the experimental
hypotheses were velldated. Highly
significant differences were found
between the three groups for average

amount of time reduired to learn.
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e) Total trials.
(1) The experimental hypotheses were
invalidated for the predlcted
significance of difference betveen
the means of control and schizo-
affective groups. Both of these
groups represented "abillity" insofar
as the paranoid schizophrenic group
was concerned and, conversely, only
the paranoid schizophrenic group
indicated difficulty in learning.
All differences, however, betveen
groups were in the direction predlcted.

L, Miscellaneous resul ts.

a) No significant correlation was found

between age of subject and rate of learning

in any of the subject groups.

b) No significant correlation was found

between I.Q. and rate of learning for

subjects in the control and paranoid

schizophrenic grouos.

c) A significant correlation was found

between I.Q. and e-g-m for subjects in

the schizoaffective group. A high I.Q.

was associated with few e-g-m in the
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learning of the task:; a low I.Q. with more
numerous e-g-m in the learning of the task,
d) Investigation of visualization processes

in the schizoaffective group.

(1) An examination of the dsgr

-

4
v

[{}]
(4]

o
vhich visual 1image associations were
reported among the three groups
indicated a significantly higher
number for the schizoaffective group.
The control and paranold schizo-
phrenic groups had almost exactly the
Same average number per reporting
subject. The average number reported
by a schizoaffective subject was

about 25% greater than the average
number for subjecte in the other two
groups,

(2) Designs whose positions were
learned in the fewest trials tended

to have the highest stimulus value for
producing concrete visual image
assocliations, and the lowest stimulus
value for inclusion in inductive-type
groupings insofar as control group

learning was concerned. Learning of
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these designs was represented in the
first stage distinguished in the
reciprocal learning curves (pagel36).
Designs vhose positions were learned
in an average number of trials tended
to have the highest stimulus value
for inclusion in inductive type
groupings, and a medium stimulusg value
for producing concrete visual image
agssoclations. Learning of these
designs was represented in both the
first and early second stages of the
reciprocal learning curves. Designs
vhose positions were learned in the
greatest number of trials tended to
have a high stimulus value for
incluesion in inductive-type groupings,
but a minimal stimulus value for
producing concrete visual 1lmage
assoclations. Learning of these
desligns was represented by the length
of the plateau (second stage) and the
third stage of the reciprocal learning

curves.
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(3) The stimulus value of six of the
designs for producing concrete visual
image associations in the schizo-
affectlve subjects was high. No
tendency was found for designs whose
placements required fewest trials

to learn, to have the highest number
of visual image assocliations. Two
of the designs whose placement
required most trials to be learned
hed a higher stimulus value for
producing visual image assocliations

than the designs whose placement

requlred fewest trials for learning.
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CHAPTER VI
INTERPRETATION

The major results of this experiment are the
#orisscrossed! deficits which characterized the performances
of the clinical groups. In order to focus attention upon
the problems which were involved, each experimental group
was described in terms of the experimental results, These
descriptions were based on the averages of the performances
found.

A large variability was associated with the be-
havior of the paranoid schizophrenic group for e-g-m needed
in learning. The behavior variability of this group seen
in & clinical setting also tended to be great as was dis-
cussed in the introductory sections., Further differen-
tiation of the paranoid schizophrenic group into other
groups with minimum variability of performence might in-
dicéte additional "types" (such as "confused," "overi-
deational," etc.). This would lead, however, to the
interesting speculation that psychosis is a matter of
degree rather than kind. Emphasis in diagnosis upon de-
gree of performance rather than kind of performance is
advocated by proponents of the "sign" approach in clinical
psychology. Rabin and Guertin's generally negative con-

clusions ( 35 ) regarding this approach have already been
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reviewed. Most clinlclans attempt to use & combination

of gualitative and quantitative "signs."

"Normal" &« m o a Increasing
"Average" o o o. Etce==v—--~—y Severity of
Behavior 3 3 g‘ 3 Disturbance
f & £ 0
<) ) S <

Fig. 11 Diagrammatic represgentation of relation-
ship between "normel" behavior and "ebnormal" behavior.

Filgure 11 describes this latter method in dia-
gram form. In terms of this experiment and its quanti-
tative results, Group A could be the control group and
Group B could be the schizoaffective group. Group C and
D would represent the paranoild schizophrenlc group. Adding
to this the qualitatlve tendencies, and translating them
into ratings of ability and deficit, Group A again could
be the control group, Group B, C, and part’of D could be
the paranold schizophrenic group depending upon which

qualitative measure was beilng referred to, while Group D
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could generally represent the schizoattfective group.

Most clinical psychological disgnostic exami-
nations are based upon this approach. The result of ob-
taining many ditferent samples of an individual's
behavior is & series ot presumed trait measurements,

These are also presumed to vary about & population aversge,
A few measurements tend to stand out significantly in
terms of deviation from the norm, while others vary less
but in the direction, usually, of the few outstanding
measurements or qualities. An attempt is then made to
relate the quality and degree of trait clusters character-
jzed by the outstanding few tendencies, to a known clinical
syndrome such as "hysteria," or "schizophrenia," etc,

Something of this kind of thinking is represented
in the efrort to describe the three groups used in this
experiment in terms of their composite results. This is
dealt with in greater detail in a later section. The
danger lies in the exclusion of results of many groups
not tested on this instrument as yet. Therefore, the
descriptions are not presented primerily as diagnostic
criteria. They are primarily descriptive points ot
reference for analyéis ol the theoretical problems with

which this paper is concerned,

Control Group

The general tendency of this group was to learn
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first those designs which could be concretely associated
with either suggested visual images or with some other
concrete association. Designs whose placements required
most effort to learn tended to be grouped by means ol
inductive-type concepts. A little less than helf of the
control subjects used a partial or complete deductive-
type learning method., Difficulty in learning the place-
ment of & design was associated with a high degree of
inter-design and intra-design similarity "puilt-into"

the problem. When confronted with a high degree of
stimulus homogeneity, the control group learned in large
degree by use oi generalizing and abstracting processes,
the results of which were inductive and deductive con-
cepts. The results of these generalizing and abstracting
behaviors reflected a constellation of resourcefulness
characterized in this experiment as "ability." Such
ebility consisted of: (1) multiple-learning methods;

(2) superiority in terms of number of instances of in-
ductive and deductive types of generalizing and abstracting
processes; (3) absence of bizarre explanations of learning;
(4) a greater degree of concept-type than concrete-~type
jearning; (5) most rapid learning as measured by all

jndices for rete of learning,

Schizoaffective Group

The schizoaffective group, excluding seversal
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subjects over 40 years in age, had an average age under
%0 years., They were also the only group showing a sig—
nificant correlation between I.Q. and any rate of learning

measure,

The significant aspects of their genersl learning

behavior were: (1) fewest subjects reporting useé of in-

ductive~type concept—formation; (2) greatest degree of

concretization of thinking: (3) moderate to no deficit in

rate of learning.

The schizoaffective group, not the parsnoid
echizophrenic group, represented concretization of thinking.
They reported a greater number of concrete~type
associations both in conjunction with and not in conjunction
with concept—formetions. They &lso had 25% more visual
imege ~ associations than either of the other two groups.
The few (8) cases reporting use of inductive~type con-
cepts could form, proportionately, enough instances of
this so that no critical difference was found when they
were compered to the control group. But the group as &
whole had significantly fewer subjects who reported use of
inductive-type concepts. The schizoaffectives also had the
greater number of instances of bizarre behavior associated
with learning behavior. The designs which were difficult
to learn were reported learned by visual image  asso~

ciations to a much greater degree by this group than by
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any other group.

The relative paucity of concept-formation lesrning
in this group was not, however, associated with the slowest
rates of learning. The group did not even differ signifi-
cantly from the control group as regerds specing of effort
in learning (total trials). They required significantly
greater effort in time, and in number of eye guidence
movements for such accomplishment. However, there was
only & moderate deficit, as indicated by greater time and

nunber of e~g-m,

Paranoid Schizophrenic Group

The paranoid schizophrenic group was characterized
significantly as being on the average over 30 years of age.

Thie group did not differ significantly from the
control group in the two important areas of qualitative
results, namely, in number of subjects reporting use of
inductive concepts in learning and in number of concre-
tized responses reported, These results invalidated the
major experimental hypothesis based on a pilot study. The
paranoid schizophrenic group did not show a loss of the
ebstract attitude in the area of ability to report
learning,

They showed consistently greatest deficit, howe=

ever, for rate of learning., At no point in the frequency
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distributions did this group heve a representative who
learned more rapidly than a control or schizoaffective
subject.

The significant aspects of their genersl learning

behavior were: (1) fewer subjects able to report in-

ductive—type learnings: (2) no significant concretization

of thinking: (3) consistently highest rate of leerning,

When the clinical groups are characterized in
terms of their general tendencies, & differcnt syndrome
of behavior was associated with each clinical group.

The schizoaffective required only moderate to little more
effort than a non-psychotic, in terms of time and spacing
of effort, for learning a task where hand and eye coor-
dination was required and where verbslization was at a
minimum. When the schizoaffective had to tell how he d6id
gsomething or describe his conscious experiences, he was
likely to report little and report this as a concrete
event rather than in general terms. The paranoid schizo-
phrenic, on the other hand, was relatively glidb in
generalizing about an experience., The performence re-
ported about, however, was likely to have been one re~
quiring great effort, often to the point of intermineble
effort,

This is what has been referred to as the

"criss-crossed" effect. If the concrete thinking reported
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by the schizoaffective had been coupled with the slow
learning of the paranoid schizophrenic, the results would
have been compareble to those of organic brain-damaged
subjects.

On the other hand, if the degree of reporting
ability found in parenoid schizophrenia had been coupled
with the leerning rates of the schizoaffective group,
little difference would have been found between the con-
trol group and this hypothetical composite group.

In terms of deficit found, the schizoaffective
group could be said to demonstrate a kind of "generalizing"
aphasie for that portion of the experiment concerned with
recall of learning methods., The parsnoid schizophrenic
group could be said to demonstrate a type of constructive
apraxise for that portion of the experiment concerned with
performance of the task. These terms are used more des-
criptively here than in the strict sense of their neuro-

logical meaning.

Age, Intelligence and Motivation

1. Age. The division of the clinical group into
two age groups was an unexpected finding. No previous
studies of schizoaffective psychotics could be found. No
basis existed for assuming an age range characteristic of

the group. The finding that the group tended to average
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under 30 years of age (when the 3 cases over 40 years old
were dropped) must be accepted tentatively. Before this
could be accepted as a confirmed data trend, studies of
age at time of first admission should be made of & larger
sample., Theseé findings could then be compared with a
proporticnately sized group of parenoid schizophrenics,
The term "proportionately" is used because the paranoid
schizophrenic population is believed to be considerably
larger than the schizoaffective population.

An gssumption can be made that & larger group
would support the present findings regarding age dif-
ferences, The skewed nature of the distributions found
was attributed to the cut-off points adopted (age 25 to 40).
It was presumed, in view of the directions of skewness,
that the pareanoid schizophrenic group extended well into
the forties, the schizoeffective group down towerd the
teens,

Strecker and Ebaugh ( 43 ) reported that age of
greatest incidence for pareanoid schizophrenic reactions
was 35 to 40 years. Present findings agree with those
reported,

Mayer~Cross ( 29 ) claimed that three quarters of
all cases of schizophrenia started between 15 and 35 years
of age. From this point of view, the schizoaffective

population might represent a sample of early schizophrenisa,
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The possibility exists, however, that schizo-
effectives and eerly schizophrenics might belong to the
same population, in view of several studies reported by
Bellak ( 2 ) dealing with early and pre-schizophrenic
clinical signs, The emphasie of the findings centered
on mood fluctuations, anxiety, withdrawal, acting-cut
tendencies, and "scattering" of delusions rather than
the more tightly orgenized psychopathology often
characteristic of the paranoid schizophrenic,

There is just as much reason, however, not to
emphasize the resemblance too strongly. One gathers
from surveying the recent history of trends in interpre-
tation of psychopathology thet a current trend can be mis-
teken for established fact. The problem of the relation-
ship of schizophrenia to age groups and to the manic-
depressive syndrome has not yet been settled, Reflecting
current opinion, Bellak (2 ) said, "The general tendency
among psychiatrists is to consider doubtful cases in
advanced age as cases of manic-depressive disorder, while
cases in the teens or early twenties are more frequently
considered dementia praécoX. o » o o

A more conclusive study regarding the relationship
between early schizophrenia and schizoaffective psychosis
would be a study of a large group of early schizophrenics

rated for various symptom formations, Factor analysis of
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the treit constellations would tend to determine the con-
stellations of symptoms characteristic of the group.

2. Intelligence. The choice of an intelligence

range between low average and up to superior intelligence
derived from the generally accepted fact that paranoid

and catatonic schizophrenics tend to have higher test in-
telligence than other schizophrenic types ( 43), A survey
of the range of I.Q. for schizoaffective psychotics had in-
dicated a similarity to the range of the paranoid schizo~
phrenic group.*

The primary purpose of the range set for I.Q. was
to control to some degree the spread of ability in the three
groups. It was realized that psychosis had some effect on
overall intelligence efficiency. An assumption implicit in
almost all clinical investigations is that the averege non-
nsychotic subject does not show the degree of scatter
associated with performance of psychotic subjects. The I1.Q.
in the latter group is often the result of a compromise
average between high weighted scores for certain tests and
low weighted scores for others. The pre-psychotic ability
level may have been systematically higher, then, in the

clinicel groups than in the control group. This problem

*It is also possible that schizoaffective psychotics were often
classified as catatonic schizophrenia in the other studies
reported.
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would not tend to be a significant one unless the clinical
group performed better on experimental test materials then
did the control group. Otherwise, one can assume that the
deficit of the clinical groups on the experimental material
was, perhaps, even more significant. If a reliable method
existed for egquating groups such as these for level of
ability, one could determine the degree of deficit found
with greater certainty,

The finding of a significent and relstively high
correlation between Wechsler-Bellevue Full Scale I.,Q., and
e-g-m for the schizoaffective group was also unexpected,

This finding was associeted with a significantly
greater production of reported visual imagine associations
in the same group. Observations and suggestions made by
Bills (3 )on relationship of muscle and sensory systems
to abstract thinking ere extremely interesting in connection
with these findings.

« « o« o It i8 possible that movements of conver-

gence or localizing movements are meaning car-

Tiers in the absence of sub-vocal speech, Some

persons report their thinking as principally

verbal while others report considerable visusl
imegery. Perhaps the latter use eye move-

ments as meaning carriers. Few studies have

been reported in which a systematic study of

eye movement in thinking was made. . .

The correlation found indicated that schizoaffec-
tive subjects with low average I.Q. tended to use many e-g-m

during learning. A tendency existed for a rise in I.Q. to

the superior range to be associated with decreasing numbers

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



201

of e-g-m needed for learning. The significent correlation
between I.Q., and time for learning indicated that total
effort was involved. It is more signiticant that the I.Q.
correlation with e-g-m was the highest found,

The problem raised was whether the schizoaffective
group could be identified with "visualizers." Such a group
would be characterized as reporting their thinking pri-
marily in terms of visual images. It could also be assumed,
theoretically at least, that emphasis would be found through~
out their behavior on various aspects of visual processes,
such as the high correlation between I.Q. 2nd visual re-
ferring behavior during learning. The examination mede of
production of visual imsges, as reported by subjects in the
various groups, indicated that the greatest number was pro-
duced by the schizoaffective group.

The proportion of all concrete asscciations mede
to designs by the schizoaffective group that were of the
visual image type was 63.3%. The proportion of all con-
crete associations made to designs by the paranoid schizo~
phrenic group that were visual image associations was 72,4%,
These proportions indicated that concretization tendencies
in both clinical groups tended to be predominantly of the
visual image type. But the percentages indicate that, while
the schizoaffectives did produce significantly greater

number of visual image associations, the percentage
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relationship to other types of concrete associations was
lower than that of the paranoid schizophrenic group. One
would have expected, from visualizers, & high percentage
of visual image associations in a given learning situation;
but one would have also expected that other groups in the
same situation would have produced significantly lower per-
centages of visual imege essociations. The conclusion
seems to be that the schizoaffective subjects tended to
produce more concrete associations, rather than a higher
percentage of concrete associations which belonged to one
sensory-modality.

This matter of sensory type is summarized by
Bills (3 ).

It has been pointed out that one of the

important forms of recall is the memory

image., The study of images in psychology

has undergone & decline in recent years,

partly because of the practicsl difficulties

inherent in a type of experiment which is ex-

clusively subjective, partly beceuse of the

failure to formulate signiticant problems,

but chiefly because of the doubt which has

been cast on the reality or importance of the

phenomena by certain recent psychologists. . « &

Part of the doubt cast on the wisdom of further
study of visual images was the failure to establish & ty-
pology based on sensory-modality of imagery. Bills ( 3 )
said:

Anmong other things, the work of Galton raised

the question of imagery types., Theoretically

every person is capable of having images from
particular modalities, such as vision or
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kinaesthesis. Proceeding on this assumption,
psychologists classified persons in accor-
dance with their predominant type of imegery,
into visualizers, audiles, tactiles, etc,
Further investigation proved that the great
majority of persons do not belong to any

one type, but rather fall into a mixed type,
possessing all kinds of imagery, to about
equal degree.,

It would be unwarranted, it is concluded, to
assume from the results of this experiment that schizo-
affectives were '"visualizers," As is discussed in greater
detail in another section, they probably learned as much
a8 did the control group by using abstraction and generali-

zation processes. They tended to report verbally in terms

of visual image associations to a greater degree than did
other groups. What is suggested here, and developed at
length elsewhere, is that the better part of what occurred
in reporting learning process was subject to inhibition at
the motor speech or motor language level. This also hes
been referred to as a "zeneralizing'" aphasia. The greater
number of concrete associations are interpreted as repre-
senting a degree of compensation for such inhibitory
effects, rather than any native tendency for thinking
primerily in terms of visual images.

The high correlation between I.Q. and e-g-m is
interpreted similarly. The explanation made at this point
is that the other groups had recourse to motor-expressive

possibilities in both lenguage and visual imagery areas,
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only one of which proved to be available to the schizo-
affective group. For this group, the visual modality
tended to replace (substitute for) verbal resources not
available because of long-standing inhibitions in the ver-
bal area, There would be no correlation expected between
I.9., and e-g-m for groups who have the ability to resnond
relatively as well by language formulations as by imagery
formulations. Something of this reasoning is associated
with expected findings for normaél subjects on the two
different scales of the Wechsler-Bellevue Intelligence
Test. Large ditferences between the Performance Scale
and the Verbal Scale are not expected. When such large
differences are found, they are associated with elther an
educational or environmental situation, or with psycho-
pathology. The ability might well be called "visual
motor" in this regard, since the total pertormance in-

volved other motor-expressive systems than the visual,

Yotivation for the Learning Tesk

Did the peranoid schizophrenic group characteris-
tically not try to learn? Was their pertormance (long
learning time, large number of total trials, and excessive
visual references to the stimulus field) a reflection of a
low degree ot "cooperation" with the examiner and the task?

Such an explanation of behavior of schizophrenics during
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test situations has been made by other investigators, who
have developed theories based on the "social withdrawal'
of schizophrenics to account for their generally found
poorer pertormance. LosS of interest in "objects, " or
"gchievements, " or human relationships generally, are sald
to be expressed as disinterest, negativism, or other forms
of retusal to exert eftortiul benavior in test situations.

The problem of social withdrawal may be separated
into two aspects: (1) is the behavior posited by pro-
ponents of this theory & deliberate, conscious effort of
the patient? (2) is the behavior found en indication of
the patient's own dim realization of his distance presently
from reality and a reflection, therefore, of an effort to
return to reality coupled with an inability to do BO?

The first theory of withdrawal would lead to &
belief that the patient at the time of testing seicd, as
though to himself, or even aloud, "I will not do thisj; 1
have no interest in the matter." Such uncooperative be-
hevior in the form of negativism, suspiciousness, verbel
aggressive behavior, etc., can often be elicited from some
paranoic schizophrenics, Were these the attitudes expressed
by the patients used in this experiment?

Or did the patients cooperate, but with expressions
of awereness that this was a task on which they would not

do well?
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All paranoid schizophrenic patients were coopéra-
tive in the sense of being willing to take the test, although
pany immediately started to explein that they would do poor=-
1ly. Some patients did project boredom at places. The
exzminer would be credited with boredom because the patient
was taking such a long time in learning. But these same
petients, at a later point, would refer to a cold, or weak
eyes, or poor schooling, or nume€rous other excuses with
which to account forx their inability to consummate the task.
An excellent example of the general attitudes of the psra-
noid schizophrenic patients during testing, and reflecting
an aspect of the totel interpretation of the learning be~
havior made in this study, i1s the record of paranoid
schizophrenic male subject A.F.

The number preceding the quoted verbatim state-
ments of the subject refers to the trial, at the end of
which the comment was made,

1, "I was in doubt about that one (#2).

There's moTre space between there" (pointe
to the board).

3, "I got & little bit excited,"

4, After getting only one placement correct

on this downboard trial, and being told
this, he said, "I really didn't study."

6, "I've got kind of a cold all this week.,"

16, After being told that he had placed four
correctly, he said, "I never was no count
to memorize, I can prove that,"

24, After placing all the designs correctly
and being told this, he said with evident
survrise, "Did I do that well?®

20, This was the second effort to place all

designe correctly. He was told he hed
placed only six correctly. He seid, "I'm
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falling down again., Especially as

ignorant as I am," Then he added,

"Before you leave, I'C like to show you
some quotations It've written if you don't
mind.," (Notice the effort at compen—
sation in the direction of verbal behevior),

31, "I've probebly made some mispelling on
those, in my writing."

38, "I'11 try to rememter,'
At the 47th triel, he finally placed all
designs correctly for the second time in
8 TOW,

This patient reported that he had learned by
associating 3 letters of the alphsbet to parts of designs,
by other concrete associstions, and by a partial inductive-
type concept (#4, #8, and #9 "went by the crooked"). He
then showed E a poem which he had written, This is re-
produced to show the emphasis on language expression in
the presence of deficit for visual-motor effortiul
beheavior,

Exile

1, Ve &r living in the tributation
Z¢ All of the creation of every nation.
3. We all worrie about taxaction,
Because of exertation.
4, You may think its funnie
5. But it is A wennie
6. Some may be full of hature
because of humen nature
7. Some blaims another, 3 blame
none other, excep each other.
8 I have a brother who loves another,
9. There is funeral sometimes,
because of & ruinal,
10, If I go to a hotel I will take & pail,
If I go to jail who will go my bail,
Tribulation is because of taxeition.
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It is a lot of reslation. 1In very nation.
Because of creation.

These comments, which were taken verbatim by the
experimental assistant during the course of learning, re-
semble those obtained and quoted by Goldstein and
Scheerer ( 19), Hanfmann and XKasanin ( 22), and others,
Most of the time, these remarks were excuses of all kinds,
If there were a general attitude of uncooperativeness, this
was not picked up by E nor was it revealed by an examination
of the statements made by subjects during learning. These
parenoid schizophrenics were trying, usually, very hard to
learn. But, in contrast to the schizoaffective subject,
there was an air of detachment, or distance, from the task
and from E. They often did not seem to be in the intimate
moment to moment contact with the task which generslly
described the behavior of the schizoaffective and control
group subjects, They seemed to realize that they were
defective in some way in this area, and seemed prepared
to defend themselves for a poor showing. Seigel, Sackler,
et al ( 42) in an exemination of schizovhrenics following
histamine therapy, wrote of the patient's behavior:

The emotionsl functioning of biochemically

improved schizophrenic patients often revesals,

after retesting, tentative groping toward
affective contact ~ sometimes timid, often
precarious. However, these efforts do make

an inroad into the withdrewel and strong

sense of detachment and isolation., Affective
liability and regressive outbursts may also

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



209

be reduced and trends toward a mature con-
straint in social adaptation emerge. The
schizophrenicl!s anxiety is & typical one,

He apparently recognizes with singular insight,
the malignancy of the deteriorative process
within., His test productions often show

with amazing clarity how deeply he suffers
from & diffuse awareness of imoending
catastrophs. *

The theory that withdrawal processes are the
deliberate attitude of the subject based on uncoopera
tiveness may be rejected, The poor showing made on the
performance section of the experiment by the paranoid
schizophrenic must be explained on a different basis
than attitudes of negatism, suspiciousness, uncoopera-
tiveness, etce, The poor showing of the paranoid schizo-
phrenic group in the performance area, however, is not
related to lack of effort produced by social attitudes
which would have resulted simply in not trying to learn,
The paranoid schizophrenic could not learn as easily as
the schizoaffective, The cause of the difficulty was
not resident in the relationship between the experimenter
and the subject, In this case, the experimenter can be
interpreted as standing for the social world and re-
lationships to it. The cause of the difficulty lay in the
task, The cause of the difficulty resided in inter-—

psychological areas, rather than inter-~social areas,

* Underlining of remarks made by this author,
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This does not refer to any proposal regarding "ultimate"
causes at this point. It is simply comparing the be~
havioral signs as they were obtained, to the explanations
and predicted behaviors mede by the "social withdrawal®
theorists,

Another reason for rejecting the social withe
drawal theory in the case of the paranoid schizophrenic
group, is that in the area of social communication (the
report of learning made by S to E after the task was
finished), the paranoid schizophrenic group reflected
greater facility in more subjects than the schizoaffective
group. The schizoaffective group would have to be re-
garded as not having suspiciousness, negativism,
uncooperativeness, etc,, since they could learn almost
or as well as the control group could. Suvpose that this
were granted. The schizoaffective group could not be
properly regarded as schizophrenic, then. To support this
logic, the following quotation is made from a long statement
of Hunt (25 ) in which an explanation of social withdrawal
in terms of extinction of social facilitation resources
is advanced,

Seen from this standpoint, the slowness and

the excessive variability of the reaction-

times of the schizophrenics and their failure

to maintain a set to react might be taken to

indicate partial extinction of their responses

to social stimuli, « . « According to this

interpretation, more complete uncooperative-
ness would represent & more complete extinction
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of social responses in these patients.

Apathy would represent a more generalized

extinction or weakening of the interests

learned in the course of social interaction.

But in every other manner, as discussed in the
formulation of the two types in the introductory sections,
the schizoaffective group was properly regarded as being
a type of schizophrenia. Most authorities rejected the
notion that the schizoaffectives belonged in the manic-
depressive syndrome, Clearly, it may be seen that when
the qualitative behavior of & schizophrenic such as the
paranoid type and the quantitative behavior of another
type such as the schizoaffective are placed side by side,
a number of superficially attractive theories regarding
schizophrenia do not seem to represent all schizophrenia
and do not adequately account for either of the types
included in this study insofar as their behavior during
this learning situation is concerned,

Some theories of schizophrenia state that conw
tinual frustration results in the substitution of an
inappropriate response for the appropriate response which
is blocked (inhibited)., Some version of this formulation
appears in most analytical systems and most of the psycho-
biological interpretations, From this point on, however,

each system goes its own way. The analytical school tries

to interpret what it is the organism wants, what satisfies

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



212

these wants, what frustrations occur, and what results
from frustration. Its important contribution, it seems
to this author, lies in the concept of & dynamic goal-
seeking organism. In addition, this is a dynamic, goal-
seeking organism at every stage of its existence, The
wents of the organism during its formative years seem

to be generally characteristic for certain stages of
development in our culture; the deprivations also seem
generally characteristic in terms of our culture, The
theory may be criticized for "animism," for "reification
of concepts," and for numerous other reesons such as
jdentification of the concept "sex! as synonmous with
all other biological drives. The theory still offers &
more complete account of the development of personality
and character than seems offered by a behaviorist theory
today. Cameron may be taken as an example of this latter
school,

Cameron ( 8 ), who represents the psycho=
biological viewpoint of Adolf Meyer and who represents
Hunt's viewpoint at greaster length, rejects both the orgenic
and the analytic interpretations of psychopathology. The
"gtructuralist" who is concerned with the mechanics of the
organism as an anatomico~physiological unit leaves out of

his interpretations of psychopathological behavior the
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"environmental, social, and personal" aspects, The ana~
lytic interpretation posits a separate 'psyche" and
generally creates a solipsistic system which "encourages
introspective techniques and mentalistic interpretations."

Also rejected by Cameron ( 8 ) are the efforts
of the psychiatric world in general to bring forth any
satistfactory nomenclature. "all current attempts at
classification of functional personality disorders are
unsatisfactory; this is true for the neuroses as well as
the psychoses."” He describes the admixture of pathology
in clinical cases and tends to conclude that the diagnostic
criteria "are not based upon final and convincing scientific
evidence," But few have ever claimed that they were based
upon such a final formulation, or that anyone in the field
had solved human behavior problems to the point where casual
explanations satisfactorily &accounted for all human behavior,

Cameron's viewpoint at times seems to resemble that
of Allport's in its emphasis upon the uniqueness of every
case and the possibility of understanding human behavior
only in its concrete singular representations. Schizophrenia
"presents us with a development, new and unique for a given
individual's life history. « « « «" (8 ),

He advanced a theory to account for functional
disorders based upon "defective development of role-taking

skills in the individual." '"For this view the functional
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psychoses are major disorders in which the direct effects
of structural, physiological, and biochemical pathology
are minimal or absent, while personal and social factors
are maximal." This viewpoint, as representative of a social
behaviorism involving analysis of interaction between
individual, and between individual and culture in terms
of demands of the culture, may be extremely important;
but it fails to account for the experimental results ob-
tained in this study. Either schizophrenia must be regarded
a8 just a term (based upon history and now a relic), or it
mist be regarded as structurally organized in some way
(even though the structure is complex and poorly understood),
Cameron's viewpoint inclines toward the former interpretation
of schizophrenia. The systematic variations found in these
experimental results cannot be interpreted in terms of a
theory which lies outside of the second viewpoint regarding
schizophrenia. This experiment had an operational frame
of reference within theories of schizophrenia positing
systematic relationships between somatic and psychic
oomponents,

Cameron analyzed the behavior of schizophrenics
"in situations requiring verbal and manipulatory solutions. . o'
for problems similar to the present experimental task. From
his results came the viewpoints quoted and referred to in

the introductory sections. These viewpoints were intended
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to dismiss the validity of concepts of "abstract" and
"concrete" behavior evolved by Goldstein., Cameron's own
results were summarized by him (8 ) as follows: (1) the
talk of the schizophrenic is cheracterized as "asyndetic,"
"metonymic, " and "interpenetrative;" problem-solving be~
havior is described as "overinclusive," "noncorrespondence, "
"transformation, " and "generalization." This behavioral
categorization is another effort to describe more accurately
schizophrenic behavior, but to what is this behavior related?
It seems to hang in "objectively" thin air instead of "sube
jectively" thin air. A "pragmatic" approach such as
Cameron's must be considered as "unique" as it considers

its subject matter, A behavioral interpretation of withe
drawal and motivation &s unique events cannot be dealt with

systematically.

Organic Dyesfunction

l. Resume. Another question that may be asked

is whether the results for the clinical groups suggested
a relationship to organically brain~injured persons. An

organic group was not included in the experiment; but the
experimental hypotheseés were formulated from a number of

facts known about the behavior of brain-~damaged persons,

reported in studies reviewed,

Such subjects cannot plan ahead, are likely not
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to be able to carry several thoughts in & loosely held
"hypothesis, " are not likely to recognize mistakes, look
to the examiner for continual reassurance and guidance
(catastrophic behavior), do not generalize or abstract but
regard each aspect of the stimulus situation as having
equal value and equal right to attention no matter how
jrrelevant such aspects may be, Goldstein summarized
these behaviors by the concept of "concrete attitude,"

Test results from which Goldstein'!s formulation
was derived, were not results which furnished primary
quantitative data yielding rate of process measures,
Quantitative measures were considered a necessary COrre-
lative to any qualitative analysis. When the problem was
reviewed in terms of concept-formation as an aspect of a
learning situation, practically no clinical studies were
found which indicated the direction for predicting be-
havior,.

Therefore an assumption was made that the speed
of learning in organic brain-damaged subjects is decreased
because of injury to processes of abstraction and generali-
zation. Concretization of thinking reflects this same
injury but from the descriptive viewpoint, Schizophrenics
resembling orgenic brain-damaged cases, then, were predicted
to show decreased speed of learning and concretization of

thinking. If & schizophrenic showed concretization of
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thinklng but learned quickly, considerable doubt would
be cast on the hypothesis that such a subject resembled
an organic brain-dameged case,

This hypothesls was based on results of work
of Hebb, Goldstein, Bender, etc,, and the theoretical
background provided by Jackson, Lashley, Head, Goldstein,
and others reviewed in more detail in the introductory
sections,.

The key word in the whole formulation, however,
was "regembles." Functionel duplicates, however, can be
found for elmest eny type of organic camage that can be
anatomically or physlologically demonstrated. Morgan
( 30) said of this:

Stage fright may make a person just as

speechlegs as he sometimes 18 after cer-

tain brain lesions. In some of the

posteplleptic states we see people unable

to understand written or spoken language,

Just as though they had severe lesions of

the brain. In hysteria and neurotic dis-

orders we sometlmes see cases of inabillity

to recall names of famillar persons or

objlects -~ the same kind of inability that

occurs in some brain injuries. It is, in

fact, possibly by suggestion and hypnosis to

duplicate most of the syndromes of impair-

ment that occur in brain damage. « o« .

Of vhat value, then, are results which 1ead
dlagnostic thinking in the direction of brein-injury, but
vhich stop short on the word "resembles' in concluding

that such a case was brain-injury? The unfortunate state
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of affairs reflected here is simply that the causes, areas,
and processes involved in many brain cases often cannot be
detected by clinical means, What of schizophrenia?
Schizophrenia, for example, has as meny adherents in the
field postulating "organicity! as it has in the field
postulating "functional" disorder. Bellak ( 2 ), after

a lengthy trip through 39 etiological explanatione for
schizophrenia, concluded:

The etiological factors of the deficit
reaction known as schizophrenic reaction
type or schizophrenic syndrome may range
from a hypothetically completely psycho-
genic nature to a hypothetically completely
organic nature. « « « . . AB relatively com-
pletely psychogenic, one would consider a
case in which early childhood setting is
consistent with the dynamic conceptuali-
zation of a traumatic cheracter formation
particularly in the psychoanalytic sense;
where character manifestations can be
dynemicelly understood as forms of malad-
justment; where the onset of the disease
is manifestly associated with psychological
traume and where many manifestations can be
understood, interpreted, predicted, and
controlled on the basis of psychologicel
operations,

One might wish to consider as of pre-
dominantly organic causation of an essential-
ly schizophrenic type those cases of mental
diseases where, with our modern means of
diagnosis, we can establish an organic
etiology of the mental picture, such as
demyelinization, atropy, or liver pathology,
that otherwise would be definitely diagnosed
as dementie praecox. We would conceptualize
guch a case as the schizophrenic type as
due to destruction or dysfunction of brain
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tissue by various means and corresponding

to an organ defect. However, even in such

cases we feel, as many investigators do,

that the psychotic manifestation of this

organic deficit is definitely determined

by the previous (psychologically caused)

personality type. . . . . .

Pgychological examingtions and other inguiries
such &s éXperimental gtudies have as their objective the
eventual task of separating the elements of personality
distorted by organic pathology from elements of per-
sonelity distorted by conflict in the personslity. But
a stand must be taken at some point —-~ although these
points will shift continually in the search for this
knowledge and the slow acqQuisition of this knowledgée =——
regarding what is expected in one case and what is ex-
pected in another,

It had been found that both schizophrenics and
brain-~damaged cases tended to do poorly on novel perfor-
mance~type tasks. A host of investigators following the
lead of Goldstein had predicted that on such tasks, both
schizophrenics (some at least) and organicse would re-
flect a concretized attitude and performance. A pilot
study using the concept-formation test described in this
experiment had indicated that paranoid schizophrenics
could not form concepts which organized non-verbal stimuli

in spatial relationships, This suggested that such indi-

viduals bore a resemblance to the schizophrenic type
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reported by Goldstein ( 20 ), a type also unable to form
concepts on a different but related performance task,
Such types were additionally assumed to be explainable
in etiological terms more fully from an organic view-
point than from a functional viewpoint. Such a stand
must be taken, or the net result is equivocation,
Cameron ( 8 ) said of this matter, "Although the hypothe-
geis that in schizophrenia one drops from a conceptual or
abstract to a perceptual or concrete mode of thinking
need not necessarily imply the intervention of cerebral
histopathology, in actuality the two assumptions usually
go together,"

The schizoaffective type was included in the
study for comparative reasons primerily. Preliminary
thinking degree of loes of ability raised the question
of whether subjects in this group would show any decrease
of ability at all., Schizophrenia, it was decided, rep-
resented some deficit reaction as a total social adjust-
ment pattern; schizoaffectives would tend to reflect
some deficit in ability to learn, but this degree of loss
was assumed to be less than that exhibited by the paranoid
group, from whom a remarkable resemblance to the organic
brain~dameged type was expected,

The experimental hypotheses, however, were not

validated in terms of experimental results for the clinical
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groups. The following sections and chapters attempt to
relate the findings to formulaetions reviewed in the intro-

ductory sections,

Abstract and Concrete Behavior:

Heevaiuation

The question might be asked, whether there
were two experiments conducted. The subject was not in-
structed that he would be quizzed about his learning methods
after the successful completion of learning. The first
experiment involved: (1) ability to comprehend in-
structions, (2) ability to apply effort and to leern,

(3) ability to complete the task, No verbalization was
necessary during this phase of the experiment., Several
subjects were found who actually said not & word during
the whole course of learning. The second experiment in-
volved the ability to put into words the recollection of
what occurred as a conscious experience during the
learninge.

When the experiment is divided into two separate
phases, each may be clearly seen to relate to an area of
difficulty for the clinical groups. The major deficit
for the paranoid schizophrenic group occurred during
phase I; the major deficit for the schizoaffective group

occurred during phase II, Connected with phase I is the
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problem of the paranoid schizophrenic who has severe loss
for visual-motor learning, but no major loss for ver-
belized recall of learning in concept~formation terms,
Connected with phase II is the problem of the schizoaffec-
tive who has mild to no loss for visual-motor learning

but severe loss for verbalized recall of leerning in con~

cept-formation terms.

Verbal Recall of Learning

Most reviews of concept-formation studies, which
state that concept-formation may occur without the sub-
ject being able to define verbally the process, are based
on experiments of Hull. For example, Bills ( 3 ) saig,
"When the general concept emerges it may not be explicit,
nor capable of precise definition. Hull has shown that
capacity for verbal definition is not an essential require-
ment for masking correct responses to generalized concepts.®

There is also a tendency to identify processes
of abstraction, and often generalization, with concept-
formation. A similar conclusion was reached by Bills ( 3 )
regarding ability of the subject to define verbally
processes involving abstraction. "Presumably this
(reacting to similarity in experience) requires a certain
amount of abstraction from the whole, though it is not

necessary for the process of abstraction to be conscious
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or deliberate." Such statements reflect the conclusions
of Hull and others who have identified the processes of
abstraction with concept-formation.

The point of view taken in this section is that
processes of abstraction and generalization were not
conscious events recalled by the subjects. The subject
verbalized (or failed to verbalize) what could be re-
called after the learning, whether one minute after the
learning or half an hour later. Meanings -~ words,
images, feeling states, etc., —- can be recalled but not
processes. Abstraction and generalization are considered
processes, not meanings. The subject remembers what was
abstracted, not the abstracting,.

It may be that the formal structure of logic and
language helps to create a cause and effect relationship
which is often assumed to represent psychological pro—-
cesses rather than the result of centuries of logical
attitudes toward communication, After writing down a
geries of relationships on paper, one can also write a
conclusion which represents a logical relationship among
the highly similar items on the paper. Between the premise
and the conclusion are intervening steps by which another
person can trace the "logic." This entire experience,
however, reflects the adoption of a "logical attitude,"

not the demonstration of psychological processes which
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have a "logical' order inherently similer to the relation~
ships put down on paper (which are often confused by over-
ideational character-types).

Paranoid schizophrenic male subject D.G,

said, "I noticed the similarity between

2 and 7. 2 had a ring. Both were on an

angle. I took that into consideration,

too. " ‘

A process or series of processes may be inferred
which involved for the subject a certain complex of
attentive states of varying degrees, There were attitudes
of acceptance or rejection toward motor movements as part
of a total set toward the task (making mistakes, learning
from mistakes, noticing similarity, etc.), When asked how
he learned, he replied, for example, as in the Quoted re-
marks. At this point he remembered some parts of the flux
of events and verbalized these as "similarity" (a word
denoting a process), a "ring" (visual image recalled
by a process), an "angle' (a generel word denoting a class
of relationships involving physical elements of an object).
He related this to the examiner, however, in terms of &
language sequence which implied a good deal more than it
made explicit. "I took that into consideration" could
mean that the subject was aware of abstracting. But it
could mean that the process, stimulated by the similarity

of stimuli and by & continuous reection between vision,

hand movement, verbal symbols, etc.,, ended at some point
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in a verbal meaning or visual meaning entering
consciousness (having been successfully found in the
hlerarchy arrangements of verbal and visual symbols
held in memory).*

The point made here is that recall of learning
involved: (1) the motor-expressive behavior of "reporting"
and (2) recall of conscious events during learning. But
processes involved in learning were not recalled,

The difficulty experienced by schizoaffectives
was associated with (1) and (3) as a behavioral unit, not
with processes involved in learning (abstracting and
generalizing processes). This can be demonstrated by a
comparison between the control group and the schizoaffective
group based on one of the tables in the Results chapter,

A comparison between design units learned in
fewest trials anc design units learned in most trials for
the control and schizoaffective groups has been listed in
Table 21 , The design groupings in the table were
arranged on the basis of an analysis of the average number
of trials required by the control group subjects to learn
each design. Thres groupings were found, The first
grouping was found to be associated with the greatest degree
of reported learning by concrete images. The last three,
the hardest to learn, were rarely reported learned in terms

of visual image associations but were reported learned in

* Based on the discussion of Rapaport in the introductory
section regarding developmeént of the organism and learning,
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great degree by inclusion in concept-formation groupings.
The average number of trials the schizoeffective
group required for learning each design was derived, The
designs were grouped in exactly the same way as for the
control subjects. The same order of differences in ease
and difficulty of learning were found although the magni-
tude differed. It may also be mentioned here again, that
the schizoaffective group had only six subjects reporting
concept—formation while the control group had fourteen,
The results suggest that the order of difficulty
for learning the designs was the same for both groups,
The schizoaffective subjects at a level below conscious
experience reacted to the same "realities" as the control
subjects and demonstrated this in terms of the results in
the table mentioned. The difference between the control
group and the schizoaffective group was that the former
reported the difficulties of the problem generally in terms
of concept—~formation while the schizoaffective reported
these same difficulties in terms of concretizations., The
former learning method is what Goldstein and others have
called the 'abstract" attitude while the latter has been
called the '"concrete! attitude., The former learning method
was supposed to involve processes of abstraction and

generalization, while the latter were supposed to represent
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disintegration of ability to abstract and generalize,
Furthermore, as was discussed in the introductory sections,
these attitudes represented a non-continuous order of events.
Both could coexist, but both were not on the same continum

of processes,

Continuous Relationship Between "Abstract!

and"Concrete" Attitude

Many schizoaffective and paranoid schizophrenic
subjects were found (&as was reported elsewhere) who re-
ported learning halfway between concretization and concept—
formation.

Paranoid schizophrenic male subject

A.R, said that designs #3 and #7 'were giving

me trouble." He learned #3 because it "had

four downward vertical strokes" and #7 because

it "had Bix more or less vertical strokes."

This report is certainly somewhere near what
was required for concepi~formation, but still included the
concrete e€xXperience of counting tiny lines and remembering
the numbers in each part counted. The words for the ab-
stract attitude in this caese would have been "more" and
"less" referring to number of marks, But this is what the
subject did, although he did not report in these terms. He
knew that there were more strokes in one and less in the
other, The general concept to which all the terms belong

is "number." The subject, however, reported in terms of

what has been referred to as '"physical description," a
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concrete type of learning.

In other werds, "concrete!" and "abstract" apply
only to the meaning (symbol), not to the processes in-—
volved by which the meaning became conscious (reportable
item), Concretization does not apply to the hypothesized
"abstracting" and "generalizing" processes; it applies only
to the reported end of such processes,

How could such processes be concretized? Even
if they were reduced in quantity, they would still be ab-
stracting and generalizing processes, If they were reduced
to a completely inoperative state they would cease to exist;
but they would not then be concretized,

Some disintegrative process exists, but seems to
concern motor—expressive behavior areas i.e., the reported
meaning (which include bodily attitudes as well). One
might speak, as did Bychowski ( 7 ), of a kind of "agnosia'
of thinking, if one meant thereby that the upper levels
(the general concepts) in the hierarchy of concepts, were
not being reported by the schizoaffective group. This re-
turns the discussion to a critique found in the introductory
section and pertinent at this point (page 38 ).

While abstract and concrete attitudes

were considered generalized capacity levels,

both referred to the response portion of a

receptor-central process-response trichotomy.

Goldstein specifically said: "In order to

avoid misunderstanding, we have to emphasize
that the process of disintegration in the
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direction of concrete behavior does not
prevent the arousal of ideas and thoughts,
WWhat the deterioration actually affects
and modifies is the way of manipulating
and operating them."

According to such a viewpoint, there

is no "central aphasia," but a degree of

apraxia. This same difficulty, of disw

tinguishing between the response as an
observable behavioral element and response

as an inference concerning internal pro-

cegses is encountered in Vinackels paper

on concept formation,.

Goldstein's definitions ( 20) of concrete and
abstract attitudes were quoted, The definition of the
concrete attitude, or a description of it, is requoted.

The concrete attitude is realistic. In
this attitude we are given over and bound to
the immediate experience of the given thing

or situation in its uniqueness., Our thinking

and acting are directed by the immediate

claims made by one particular aspect of the
object or situation in the environment,

It is concluded that Goldstein's first formu-
lation ( 20) applies to these experimental results and
that the second involves overgeneralization insofar as
these results are concerned, "What the deterioration
actually affects and modifies is the way of manipulating
and operating them." This locates the defective inte-
gration in the motor-—expressive areas of the total learning
behavior, This applies to both deficits in the clinical
gEToups,

But the implications of such a conclusion do not
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apply to the whole personality. If response processes are
different from central processes, "abstract" and "concrete'
thinking do not exist. All "thinking" is generalizing,
abstracting, correlating processes, There is no abstract
thinking any more than there is concrete thinking. There
aTe abstract and concrete "thoughts." Thinking involved
in a learning problem is related to processes designated
as abstraction and generalization., These cannot be con~
cretized; they can be put out of commission, probably, in
other kinds of pathology. But they were not inoperative in
the two clinical groups studied,

The fact that the whole personality is not
Wooncretized" (that ability in one area exists beside
deficit in another area) tends to cast doubt on the more
usual organic interpretation of the findings. As is shown
in the next section, these constellations of ability and
deficit bear a marked resemblance to lesser disorders des—

cribed as character or neurotic types,

Learning Behavior In Relation To Character Tyve

The search for population "types" has spotted the
history of philosophy, psychology, and medicine from Hip-
pocrates to Fenichel. Some few years ago, an effort was
made to trace behavioral difficulty to inadequate intelli-
gence, reflecting an assumption that the various quali-

tative descriptions of ranges in I.Q. had associated with
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them predetermined tendencies to delinquency or psycho-
pathology. Associated with this effort was the assumption
of the invariability of the I.Q., or the invariability of
what the I.Q. represented (mental age in relationship to
chronological age). In the clinical setting, patients
were described as having a mental age ot eight years,

The impression left was that this patient acted like an
eight year old because the I.Q. of this patient was simi-
lar to that of an average eight year old.

Even as recently as 1947, Hunt (25) went out of
his way to point out that "The fact that manic-depressive
patients in these studies have approximately a normal
average mental age refutes Duncan's (1936) argument that
mental deficiency is an important etiological factor in
this disorder,"

A more recent trend is to regard the various
estimates of intellectual functioning as representative of
the integrated total personality (or representative of the
lack of integration in the total personality).

This concept of personality has been formulated
as a clinical viewpoint by several writers, Schafer's
statement ( 38 ) seems representative.

Clinical psychological testing starts

with the proposition that & person's

distinctive style of thinking is indicative
of ingrained features of his character make-up,
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Character is here understood as the
person's encduring modes of bringing

into harmony internal demands and the
press of external events; in other words
it refers to relatively constent adjust-
ment-efforts in the face of problem
situations. The modes of achieving this
harmony are understood to consist
essentially of reliance on particular
mechanisms of defense and a selective
responsiveness to stimulation associated
with these defenses. The defenses em-
phasized may be repression, denial, pro-
jection, intellualization, or any of the
others described in the psychoanalytic
literature. The selective responsiveness
to stimulation is the attempt to guarantes
that life situations will be so perceived
or organized as to preclude the entrance
into consciousness 0f especially disturbing
material.

One of the most extensive presentations of what
is meant by "character" in current clinical usage is pre-
sented by Fenichel (12 ). He pointed out that the older
clinical viewpoint toward, for example, hysteria was to
regard the ego as a defense source "holding back" a
neurotic- conflict which at times would break through.

Then the patient would become an hysteric., Such a vieww
point is inconsistent and unreal when confronted by facts
of human behavior. "In modern neuroses, however, it is not
a question of dealing with a hithertc uniform personality
that is merely disturbed by some immediate event but,
rather, with one that is patently torn or malformed, or at

any rate so involved in illness that there is no borderline
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between "personality" and "symptom." He believed that the
older viewpoint may have properly regarded neuroses as

personality disturbances, but that indecisive humans of

today who inherit cultural conflict from birth have
developed "egos restricted by defensive measures." In
other words, everyone has some neurotic defenses by virtue
of the society lived in, and consedquently tend to have
character illness instead of something as superficial as

a personality disorder.

Reaction formations which supress original
instinctive attitudes and phobic defenses in the hysteri-
cal subject, for example, tend to become characterologl-
cal. "Patterns of this kind are rigid, definitive, once-
and-for-all formations." (12) The egos may have varying
degrees of freedom. "In extreme cases the rigidity is a
total one; in less extreme cases a relative elasticity may
be preserved.” (12)

Fenichel (12) said, "Character, as the habitual
mode of bringing into harmony the tasks presented by inter-
nal demands and by the external world, is necessgarily a
function of the constant, organized, and integrating part
of the personality vhich is ego; indeed, ego was defined as
that part of the organism that handles the communications
between the instinctusl demands and the external world."

At another point he said (12), "Accordingly
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character disturbances are limitations or pathological
forms of treating the external world, internal drives, and
demands of the superego, or disturbances of the ways in
which these various tasks are combined."

0f particular interest in the analytic theory
are interpretations of the function of the "intellect" in
the total service of the ego. Inhibition, as a mechanism,
is one such reference (12 ).

In addition to physical inhibitions, there

are mental ones. Quite & percentege of so-
called feeblemindedness turns out to be pseudo
debility, conditioned by inhibition. . . . .
Every intellect begins to show weakness when
affective motives are working ageainst ite «

The analytic viewpoint (12 ) has related inhi-
bition of thinking and speech with repression of interest
in sexual matters.

Studies have been made of a number of specific
disturbances of intelligence, such as the
feilure of children in certain subjects at
school, or their inability or unwillingness
to study certain things. The analytic study
of such cases corroborates what has been said
about inhibitions in general., The particular
subject, or something associated with the
first introduction in this subject, or the
personality of the teacher and his way of
teaching, or an accidental feature that
eventually had nothing to do with the sub-
ject proper, like a particular number in
mathematics or & particular letter in
reading or writing, proved to be associated
with fundamental conflicts around infantile
sexualitye . .+ o

Closely connected with the inhibition of
thinking are the inhibitions of speech,
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ranging from hysterical mutism and stut-
tering to insecurity in the manner of
expression or in choice of words,
Occasionally speech difficulties appear
only in certain situations or in the
presence of certain persons, situations
or persons promoting the mobilization of
0old unconscious conflicts. Since thinking
is intimately connected with speech, the
conditions producing speech difficulties
are quite similar to those producing in-
hibition of thinking,

Somewhat to be contrasted to inhibitions exer—
cised over language formulations and speech mechanisims
are inhibitions of "emotions and will" (12),

Mental inhibitions &are not limited to the
sphere of intellect. There are also in-
hibitione in the spheres of emotion and
will, Like psychogenically stupid per-
sons, there are also persons who are
psychogenically cold and affectless or
indecisive and weak, Because their emotions
are connected with instinctual conflicts,
such persons inhibit their emotional life
to avoid the conflicts; or they displace
unconscious conflicts and therefore feel
contradictory about any utterance of

their will. They may overcompensate for
emotional immaturity by an intense develop-
ment of their intellectuel life, There is
also a real repression of the affective
life, a sort of shutting out of all direct
and warm relationships with persons and
things, a general frigidity, so to

spegks o + & o o

The hysterical character-type usually is
associated with inhibition exercised over language and
speech, whereas the compulsive and compulsive—obsessive

character types are usually associated with inhibitions
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over emotion e&nd will, The relationships of these
character types to the two clinical group characteri-
zations are obviously close., It would be impossible, and
not to be expected, that a perfect correspondence would
occur. Syndromes, character types, general tendencies,
and averages all have a similer meaning in the clinical
investigation.

There are extremely close relationships between
a neurosis and a character neurosis, Two terms are used
pecause the acceptance of dynamic-formulated character
types is not universally accepted, The formulations, how-
ever, have often been accepted at one level and have been
considerably abused at another. Parts of the thinking in-
volved in the dynamic approach are often used descriptively
rather than with the dynamic interpretation involved in
their originel form. Additionally, the descriptive formu-
lations have fitted into clinical psychology. They &are
especially prominent &as devices for the cross-—sectional
diagnostic approach of Schafer.

Diagnostic criteria associated with the obsessive-
compulsive neurotic character-disorder are given by
Schafer (38 ) as:

The chief characteristics to be sought

out are pedantic intellectualizing

(perfectionism and ostentation,

circumlocutory, circumstantial display
of erudition), rationalizing and coubting
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(rumination, excessive queiification,

overcautiousness), and rigidity (ina~

bility to be casual when cesualness is

appropriate, jnability to permit full-

bodied emotional experiences to develop).

These characteristics are found in verious de-
grees in different quantitative and qualitative areas of the
various tests discussed. This group is descrived as generally
having a verbal scale level higher than the Performance
level.

The hysterical neurotic character~disorder is des-
cribed by Schafer ( 38) as follows:

The chief personality characteristics to

be sought out are emotional lability, im-—

pulsiveness, childish naivete in general

and conspicuous sexual naivete, a tendency

toward histronics, minimization of active

and independent ideation as & means of coping

with problems, & basic dependence on con-

ventional precepts as guides to behavior,
egocentricity and blocking of thought pro-

cesses when confronted with "traumatic"

(usually sexual but often aggressive)

material in the tests,

This description is often summarized in clinical
language by reference to an Wpcting~out" personality. This
subject displays emotional behavior; the obsessive-
compuleive type verbalizes his emotional reaction. Again,
the relationship to the formulsetions of paranoid schizo-
phrenia and schizoaffective psychoses are marked., The
hysteric, additionally, usually has & verbal scale level
below the Performance Scale level. The repressive mode of

adjustment characteristically "is such as to render Very

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



238

unlikely the achievement of an over-sll excellent Verbal
level," (38 )

The effect of psychosis upon these two types does
not always result in & clear cut difference being found on
conventional 1.Q. tests. Reasons for this were discussed
in the introductory chapters., Often enough, however, as wgs
pointed out in the discussion of differences in diagnostic
emphesis between clinical psychologist and psychiatrist,
the pro-dromal character make-vp emerged., The association
of the hysterical character type with the schizoaffective
psychotic, and the obsessive-compulsive character type with
the paranoid schizophrenic, occurred often enough to con~
stitue one of the bases for this investigation.

The results found generally substantiate the
larger picture presented from investigations in a different
area, The relative feilure of the schizoaffective in the
verbal motor—expressive area would be interpreted as re-

lated to pre-psychotic characteristic inhibition of idea~

tional and speech components of experience., The relative
failure of the parsnoid schizophrenic in the visual-motor
expressive area would be interpreted as related to pre-
psychotic characteristic inhibition of emotion and will
(the latter understood as meaning inability to react to
emotionally toned situations by immediate motor-expressive

behavior other than verbal).
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The experimental hypotheses were invalidated
by the results found. Paranoid schizophrenic subjects
did not resemble the organic bralin-damaged cases. The
results formed a different pattern of ability in one
area and deficlt in abillity in another area for each
of the clinical groups., The areas involved were
considered motor-expressive in function, not central
processes (abstracting and generalizing functions).

The schizoaffective subject demonstrated & type of
"generalizing" aphasia; the paranoid schizophrenic

sub ject demonstrated a type of constructional apraxia.
These terms applied descriptively and only with reference
to average tendencles. The results were not considered
diagnostic for individuel cases. Vearious theories
pertinent to the type of schizophrenia investigated and
the results found were reviewed. The theory that type

of schizophrenia was related to the differential effect
of age on human abllities was conslidered not applicable
until further investigation clarified points mentioned.
Theories of "social withdrawal" were considered inadequate
to explelin results obtalned. Organic theorlies based on
simlilarity of schlzophrenics to organic brain-damaged
caseg, vhere the common defect affected functioning of

the total personality, vere invelidated., At a descriptiwe
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level, a similarity was founé between the results and a
restricted theory applied only to motor-expressive
functions. The psychoanalytic theory of selective
inhibition of motor-expressive functions as ego defense
mechanisms, resulting in character types, was found to
relate closely to the experimental results., Behavioral
simlilarities were noted between analytic descriptions
of hysteric neurotic character disorders and experimental
results of the schizoaffective group, between analytic
description of compulsive neurotic character disorder
and experimental resultes of the paranoid schlzophrenilec
group. It was consldered possible that the concept of
"inhibition" might eventually prove to be a common
explanation for the interpretation of schizophrenia as
a functional disorder and the interpretation of schizo-

phrenia as an organic reaction type.
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CHAPTER VII

CONCLUSIONS, LIMITATIONS OF DATA, AND SUGGESTIONS
FOR FURTHER RESEARCH

q m
- -da

m

. ressults of this study indlcete that
rate of performance and learning methods renorted for
this task are correlated with disturbances of thinking
and of affective expression.

2. The absence of disturbances of thinking and
of affective expression is correlated with ability to
report conceptual learning and rapld rates of learning
(control group subjects).

3. The type of schizophrenia characterized by
disturbances in thinking and by inhibited affective
expression is correlated with ability to report conceptudl
learning and with extremely slow rates of learning (paranoid
schizophrenic subjecte).

L, The type of schizophrenia characterized by
disturbances in thinking and by heightened affective
expression 18 correlated with inability to report
conceptual learning and with rapid rates of learning
(8chizoaffective subjects),

5. The hypothesis, thet paranoid schizophrenic
subjects manifest a deflcit in ability to report concepts

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



242

which organize non-verbal stimuli in spatial patterns,

ie invalidated.

Limitations of Data

The conclusions of this experiment are limited
in the following ways: (1) they apply to averaged
tendencles and are not considered dlagnostic in individusl
cases; (2) they do not apply to age ranges and 1.Q.
ranges different from those employed in this study;

(3) they apply only to parsnoid and schizoaffective

types of schizophrenia and do not invalidate a hypothesis
that other schizophrenic types might resemble organic
brain-damaged cases.

Suggestions for Further Research

The average age found for each schizophrenic
type was related to other reports of age in relation to
schlzophrenic types. The discussion of the tendency to
an average younger age of the schizoaffective group
suggested that an additionsl experiment could be conducted
to determine whether or not schizoaffective psychotics
represented a random sample of the early schizophrenic
population: "A more conclusive study regarding the
relationship between early schizophrenia and schizo-
affective psychosls would be one made on a large group

of early schizophrenics rated for various symptom
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formetions. Factor anelysis of the traits and behaviors
rated would tend to determine the constellations of
gymptoms characteristic of the group" (page 198). The
gchizoaffective syndrome could then be compared to these
findings and conclusions could be dravn concerning the
similarity.

Another study which should be mede 1is the
analyeis of learning involving concept-formatlon of
subjects classified as hysteric and obsessgive-compulsive
neurotic character types. It remains to be seen vhether
the same type of results found to be characteristic of
schizoarffective psychotlc subjects are found to be
characteristic of hysteric neurotic character subjects.

A eimilar correlation would be sought between results

of paranoid schizophrenic subjects and results of
obsessive-compul eive character disorder subjects.

Positive results in such directions would not only tend

to confirm the theory of continuity between neurosis and
psychosis, but would emphasize the continulty of character-
ologlcal makeup and 1ts contribution to the type of
psychosis 1ikely to occur.

The following hypotheses are pronosed 28 generdl
rules to be tested by further experimentation:

(1) Heightened affective exoression, accompanied

by any disturbance in thinking, is correlated with
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inability to report conceptual learning.
(2) Inhibited affective expression, accompanied
by any disturbance in thinking, is correlated with slow

rates of learning.
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TABLE A

AGES, I.Q.'S, AND OTHER DATA OF SUBJECTS
IN THE CONTROL GROUP

Sub- Age I.Q. Education Major Comments
Ject (No. of years) Occupation

Control Group Males

ERL 24 9 7 Farmer Army:Cpl.
DE 24 104 12 Farmer Army:3gt.
RAT 25 105 11 Machinist Army:Pvt.
RB 26 93 ? Army:Pvt.
DC 27 104 11 Mechanic Army:Sgt.
XD 28 120 13 Army

We 29 95 9 Loom Operator Army:Pvt.
JH 33 115 ? Army:Pvt.
JHu 35 117 10 Crane Operator Army:Cpl.
RG 38 109 12 Sal esman

Control Group Females

PN 26 93 12 Hosp. Attn't, WAC:Pvt.
GL 27 110 16 Housewife

DLW 29 114 i2 Personnel Clerk WAC:PTc,
LE 30 108 12 Beauticlian WAC:Sgt.
EH 31 106 12 Clerk WAC:Sgt.
V¢ 33 111 12 Housewife

MH 34 110 12 Hosp. Attn't. WAC:5gt.
MBRH 35 110 8 Hosp. Attn't. WAC:5gt.
SK 36 116 12 Dental Technician WAC:Sgt.
MB 4o 96 12 Store Manager
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TABLE B

AGES, I.Q.'S, AND VARIOUS DIAGNOSES OF

SUBJECTS IN THE SCHIZOAFFECTIVE GROUP

Sub~ Age I.Q. Psycholog. Psychiatric Staff

Ject Diagnosis Diagnosis Diagnosis
Schizoaffective Males

LM 20 110 Latent Schiz, Simple Schiz. Schizoaff.

JIK 21 92 Schizoaff. Schizoaff. Hebe. Schiz.

ED 23 95 Schizoaff. Schizoaff. Schizoaff,

¥L 23 119 Schizoaff. Schizoaff. Schizoaff.

NB 27 102 Schizoaff. Schizoaff, Schizoaff,

HB 29 112 Schizoaff. Schizoaff. Schizoaff.

J& 35 94 eee —_—— Schizoaff.

RH 42 116 Schizoaff. Schizoaff. Undiag. Psychosis

RW 43 98 w=—- —— Schizoaff.

LG 45 103 —w- Schizoaff. ——
Schizoaffective Females

KLS 19 96 Inconclusive Deferred Schizoaff.

MLS 20 115 === Schizoaff. Schizoaff.

MAF 24 98 Schizoaff. Schizoaff. Schizoaff.

MMS 25 107 ©Schizoaff. Paranoid S. Manic-Depress.

RB 25 121 Schizoaff. Schizoaff. Schizoaff,

LS 27 118 --- Schizoaff. o

MG 30 98 Paranoid S. Paranoid S. Schizoaff,

CLG 31 97 Schizoaff. Schizoaff. Paranoid S.

AS 35 105 Schizoaff. Schizoaff. Paranoid S.

HTK 43 107 Depressive Schizoaff. Schizoaff.
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TABLE C

IN THE PARANOID SCHIZOPHRENIC GROUP

AGES, I.Q.'S AND VARIOUS DIAGNOSES OF SUBJECTS

Sub- Age I.Q. Psycholog. Peychiatric Staff
Ject Diagnosis Diagnosis Diagnoeis
Paranoid Schizophrenlic Males
HK 28 112 Paranoida S. Deferred Undiag.Psy.
Ls 3 98 ——= Paranoid 8. ——
AF 33 92 Paranold S. Paranoid S. Paranoid S.
DG 33 114 Paranocid Cond'n. Paranoid S. Parenoid 8.
ES 36 105 Schizoaff. Paranoid S. Paranoid S.
AR 36 120 Inconclusive Paranoid S. Paranoid S.
GF 37 101 Paranoid S. Paranoid S. Parenoid S.
JR 37 105 Paranoid Cond‘'n. Undlag. Psychosis Paranoid S.
FD 41 99 Paranoid S. Alcoh'c,Psychosis Paranoid 8.
JR 42 105 Paranoid 8. Paranoid S. Paranoid S.
Paranoid Schizophrenic Females
CB 23 108 === Catatonic S. Paranoid S.
LM 24 97 Parasnoid S. Paranoid S. Paranoid 8.
ES 27 92 Schizoaff. Paranoid S. Paranoid S.
CF 28 105 Paranold S. Paranoid S. Paranoid S.
Ls 131 98 Schizoaff, Paranolid S. Paranoid S.
cS 34 90 Paranoid S. Paranoid S. Paranoid S.
RM 34 116 Paranocid S. Paranoid S. Paranoid S.
DB 35 98 Schizoaff. Paranoid S. Paranoid S.
AC 37 99 Paranoid S. Paranoid S. Paranoid S.
LB 40 95 Paranold S. Paranoid S. Paranoid S.
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TABLE D

FREQUENCY DISTRIBUTION OF SUBJECTS BY AGE IN
CONTRQL , SCHIZOAFFECTIVE, AND PARANOID

(LU0 e

SCHIZOPHRENIC GROUPS

Age Control Schizoaff. Paranold
Group Group Schiz,
Group

19 - 20
21 - 22
23 = 24
25 ~ 26
27 - 28
29 - 30
L - 32

35 - 36
37 - 38
39 - Lo
43 - bl
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TABLE E

FREQUENCY DISTRIBUTION OF SUBJECTS BY I.Q.
(FULL-SCALE WECHSLER-BELLEVUE) IN
CONTROL , SCHIZOAFFECTIVE, AND
PARANOID SCHIZOPHRENIC

GROUPS
I.Q. Control Schizoaff. Paranoid
Group ' Group Schiz,
Group
88 -~ 90 1
91 - 93 2 1l 2
o4 ~ 3 3 1
97 - 99 L 6
100 -~ 102 1 1
103 -~ 105 3 2 Iy
106 - 108 3 2 1
109 - 111 L 1
112 - 114 1 1 2
115 - 117 3 3 1
118 - 120 1l 1 1
121 - 123 1
2 20 20 20
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TABLE P
METHOD OF LEARNING REPORTED BY SUBJECTS

Control Group: Meles

1, Subject E.L.: He remembered the "first three
first" (horizontal row)., He tried to learn this row.
Then he tried to learn #5 and #9. #5 he aistinguished
by the "1little curve on top;" #4 by "large black marks."
#6 and #8 were hardest; they were confusing because they
“looked alike." When he tried to remember the others,
he forgot about these two.

2, Subject D.E.: "By the way they're shaped. Just
plctured it in my mind - the whole thing. When I saw
the shape of it I knew pretty well what block it went
in.* By "shape" he meant the following:

#2: “"gcrew in a tap"

#3: "elbow"

#4: "o0ld fox horn"

#5: “plece of wire"

#7: "hat"

#8: "top part as S"

He distinguished #9 from #5 as #5 being number
9 upside-down., #9 was aleo broader and heavier than #5.

He "pictured" the whole board in terms of
"migdle," "top," and "bottom." He learned #2 and #3
together; the "elbow" pointed directly to the "screw'
and "you knew 1t went to the right."

3. Subject R.A.T.:

#2: “"eircle"

#3: "angle" curved in opposite direction of
angle of corner of the board.

#9: "looked 1like hash-marks - like a sleeve
and hash-marks,"

#?: "hat"

Otherwise, he Jjust remembered where they went
on the board. YJust get the onets I knew were right and
guess at the rest."

L, Subject R.B.: This subject, on the first trial,
lald out the cards by rows, selectively choosing the
chips. This took 52", his longest time per trial. From
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TABLE F Continued

then on, he placed the chips in randomized order glven
to him. He learned, he sald, by “starting with rows,"
After he "knew some," this wasn't necessary. He paid
attention to the slze and shape of the lines.

#1: this had about nine little marks on the
top part of the design.,

#3: the side part of the design had four
1ittie 1ines.

#9: had six 1ittle lines on the bottom.

#5 and #9 "looked so much alike."#9 lines
“are thicker than #5."

#2: "by horseshoe top on there."

#1 and #U4: “not like the others, so made it
easier."

#3, #6, and #7: #6 "had lines going across."
#7 reminds me of "e camera when you look at it."

9. Subject D.C.: He learned the top row first, the
2nd row next, and then the third row (horizontal). He
also had locations for different designs in terms of
outstanding characteristics.

§3: "made a corner®

#5 and #9: #5 "sitting more in the center."
#9 "more to the left."

#4: "by the form itself. Turns toward the
right from the center."

6. Subject K.D.: He started with the top row,
learning #2 first, then #1 and #3. Then he learned the
two bottom row corners (#7 and #9).

#5 and #9: were similar. #9 "curved to the
right and number five to the left."

He did not learn #8. (This 1s a remainder
concept.) It was the only one left.

He confused #3 and #4. #U4 "had a curve like a

hook., "

#7: a "hat;" also "in the corner."

#3 and #6: were confused. #6 "was straight up
and down." #3 "lines had a hook."

7. Subject W.C.: "When I put them in, I studied them."
He studied the smaller element of each design, as a
selective element, letting "the big ones go." Questioned
about this, he sald, "If I learn the way the small ones
run, the big ones come easy." He seemed further to
divide the designs into smaller and larger ones.
#3: "emall part runs straight out."
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#6: "emall part runs' diagonally. The other
part "runs vertically."

#9: "runs clockwise"

#: “runs up®

#5: "runs clockwise"

#4 and #8: "are big ones"

#2 end #4: "easiest." One had a circle and
the other & hook mark.

#9 and #8: "hardest" because of big curvilinear
elements.

8. Subject J.He: "Put them in, studying them,
placing them." He thought they looked l1ike " just objects,
drawings on the paper, that's all."

#4, #2, and #1: easlest. "They stand out from
the rest of them. Have a different detail.'

#8 and #9: were most difficult. “Resemble
each other in a 1little way."

#6: "was easy. Had a contrast through the
middle of 1t. Two sections of straight line.,"

9. Subject J. Hu.: On the first trial, he started
selectively to place chips by horizontal rows. He
"memorized ones that were outstanding.' He also tried
to "put them in according to that order" (by rows).

#4 and #2: "outstanding." One was a "spiral
and the other a "circle."

#9 and #5: #9 was "thick, thin, then thick
again." #5 was "almost straight.*

#3: "horizontal and vertical!

#6: "all horizontal lines"

#7: %on oblique'

He had difficulty with #5 and #9, and #3 and
#7. The former he "had to differentiate between them a
couple of times."”™ The latter, he "couldn't remember
which corner right away."

10, Subject R.G.:
#4: "horse's head!
#2: “"flowert
#1: he remembered outstandingness of pattern.
#5 and #9: trled to remember by way of "curves,!
#3 and #7: learned together. #7 "on slant;"

#3 "right angle.!
6: remainder; "last one left."
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Control Group: Females

— e

1. Sublect P.N.: "I was really determined to do 1t
without watching the board in front of me," she said.
e szid she learned because they were "all different
designs.”

#5 and #9: Yeimilar' - #9 hae "heavier lines
and more lines,"

#2: B1ittle round thing in one at center top."

#1, #4, and #7: "similar in 1ittle lines.” #1
hed "thin lines at top," #4 had "heavier lines in center,"
and #7 "had heavier lines and longer."

#8, #9, and #5: "go together. Have heavier
lines and longer."

2. Subject G.L.: At the end of the third trial,
this subject said: "It seems to be harder than at flrst.
I know why it's so hard. I'm trying to figure out a
way of learning and I haven't." By trial 10, she had
evidently discovered a "method," but the obvious behavioral
elements were studying the learning board for ten or
fifteen seconds occasionally, placing a chip wlthout
looking, then checking to see if she were correct.

"Firgt one I learned 1e (#2) - circle.®

#5 and #9 next: the former "straight one;"
the latter "curled one."

# and #4: Ylooked similar. Went uwp and

down."

#3, #6, and #7: "had most trouble. Finally
figured out (#3) were steps, (#6) was ladder. Steps
came before ladder." #7 seemed to be a process of
elimination by means of learning the other two
assoclated together.

3, Subject D.L.W.:
#1: "Figured this as 1."
#2: "This had two objects so I used this as 2."
#3: "This J I used as bottom part of figure 3."
#L: YUged as 4. This was hardest, I think.
Confused with #3."

#5: "This T just knew went in the middle.”
#6+ "Thig had six lines down at the bottom."
#7: "This is a camera.™

#8: "Thig had two lines."

#9: "Reminded me of a cat's tail."
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L, Subject L.E.:

#2: "Remembered 1t well, Had a circle.!

#1: Confused her. Reminded her of #9, but she
had learned where nine went.

#3 and #7: "similar." TFormer one went up, and
latter went slanting.

#4t "Only one with £ curve.!

#5 and #9: Latter "is cut deeper in" circular
element than former,

#8: "Two segments., Double rows. Only one
like 1t."

5, Sublect E.M.H.: Learned #2 and #UL "firet,
Struck my eye. Made more of a picture." Former was
like a "vase and circle." Latter like a "cane."

#1: Upper element like "ripples of water.!
Lower 1like "fence."

#3: "Tree, grass growing around it."

She realized, she said, that #5 and #9 had
similar designs, also #3 and #7. When she put in #8,
she could correctly place #5 and #9. But she was vague
about these.

6. Subject V.G.:
#U4 and #2: "were eagy." Latter was like a
"circle, fence with flower." Former was like a "horse.'
#3: "tree!
The others did not remind her of anything.
She s2id that she hed most difficulty with #5 and 59,
learning finally that #9 had more marks and curved to
the right, while #5 curved to the left.

7. Subject M.H.:

#L4: TIngian

#3: "a corner.” In line with it were #6 ang
#9, a "little alike."

Middle line (#2, #5, and #8) had "rounds,
little curvy lines,"

#b4t "looked like an Indian," so others were
"just left." (#1 ang #7)

This was overall vertical row learning.

8. Subject M.R.H.: "Just by looking, remembering
shepes. '
#5 and #9: "Looked pretty much alike." They
were differentiated by different curves.
Otherwise, this subject could not account for
her learning.
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9. Subject S.K.:
This subject thought that #5 and #9, ana #3
and #7 "looked alike.' #5 Ywent left," #9 "went right."
#3: had m1)  on the bottom, while #7 had %,

on top. -

#1 and #6: looked alike, but #1 had = on
top, vwhile #6 had = on bottom. =

#2 and #4 she could not explain, except for
the "circle" of #2. When she placed #5, she " just
remembered" that #8 went underneath,.

10. Subject M.B.: "The shape of them." She classed
"them as different things as I went along."

#2: “wreath"

#1: "tree!

#3: "hinge"

#L: "animal®

#5¢ Wyorm!

#6: "as two objects because they are spart,”

# : "pin"

#B“and #9: "as two separate objects shaped
differently.

Schizoaffective Group: Males

1. Subject L.M.: He said that he memorized the
center one rirst. Then he tried to learn the upper line
of certaln designs with "different variation" of size.
His description was a little confusing. More specifically,
he gave the following:

#3: "left angle

#6: "right triangle"

#5 and #9: Latter "was thicker surface."

#8: "Two longer lines than" #1.

#7: "A T for that corner."

#4s "One left, easy to put."

#2: "circular. Only one with an oval in it."

2. Subject E.D.: On the first trial, this sub ject
laid all the chips on the table, duplicating the horizontal
rows of the learning board, but upside-down. In other
words, the lower row was at the top, then the middle
row, then the top row. After doing this, he placed the
chips in, taking the top row first and placing it in the
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bottom row of his learning board, etc. His only
explanation for learning was "row tem out." (This
patient had been wildly manically excited when he
entered the hospital a few days previously, and filled
with paranold grandlosity and persecution).

3. Subject N.Be: "I don't know myeelf." "Just
shapes of them., Knowing where theyire at.® By this he
meant in detail:

#5: "Thin. I knew it went in the middle."

#1, #4, and #7: These were learned together.
#1 had a "mark in the middle," #4 had one "on bottom,"
and #7 "on side."

#3 and #6: These were learned together. #3
had a "l1ittle mark on the left hand side," #6 "little
mark on the bottom."

L, Subject H.B.: He seemed to use differences betveam
the designs. "One a little different from another."
"Different shapes." "I just say, remember where they
were sitting.," "I'a just say, this design here, this
design there, and thie design there."

5. Subject J.Geo: The large number of trials resulted
from the subject'!s insistence that he try with the board
down before he had learned the chip positions. Vhen
told he had made mistakes, he would guess which they
were, and, guessing wrongly, would correct himself. He
claimed to learn #2 first, then #3, then #7.

#7: "L shape upside-down.

#3: Ypointed left"

#5 and #8: Claimed these confused him. #8
had "two verbal lines."

#9: "Similar to the boomerang on the right

corner,”
#1: "similar to & worm"
#4: "fingerprint"
#6: No significance; only one like it.
#2: "gero with a dash"

6. Subject R.H.: No particulsr method the eubject
claimed. "I just tried to plcture the board. When I
picked up a chip, I tried to picture the board in
relation to the object. I Jjust tried to pilcture that
board in my mind." '

Z. Sublect R.W.: This subject did not know how
he learned.
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8., Subject L.G.: "First three I had about right.
Began with #2, made me lucky. I used a little systen
that made things easy for me. (#3, #4, #5) used this
in two ways. Part of a circle. Used half-circle as
a gulde, but you didn't use 1t everyvhere. See, you're
drawing something (meaning out on the board). A figure
in pencil-dash form. Rest just came from using it
so much, *

9. Sublect J.K.: "Tried to get general idea.®
"Tried to understand what they are and sesociate them
with things I knew.® "Some gave me certain ideas of
obJects. I gave them names,!

#1: "water-faucet"
#2: Yhazy - a hole"
#3: "don't know - no name - rectenguler - a

corner.,"

#4: "an elephant's trunk"

#5: "a paint-brush!

#6+ "no name"

#7: "sombrero hat!

#8: 'S with a 1ittle thing by it"

#9: "snake"

"Each time a few more. As they came to my
hend I felt they belonged there" (a certain place).

10, Subject F.L.:

"I was assoclating" (#2, #5, #8)

#2: "Most different, in center spot.' He
picked #5 and #8 as underneath and "contrast ang
different."

#3, #6, and #7¢ "Get screwed up on." He
mentioned he made a mistake on these. "When you mske
a mistake, you got to watch out for the mistake."

#5 and #9: "lot of people get mixed up. Me,
I'm different. I see where they're there to trick
somebody." The former was actuslly learned because 1t
went to the right, the latter to the left.

Schizoaffective Group: Females

1. Subjlect K.L.S.: She learned the first row, she
sald, then added a few until they were all learned.
#2: "circle!
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#44: "this was not an exact copy," so she knew
this one because it differed from the one on the learning
board.

She confused #3 and #7. The former she called
an "L backward:" the latter, "little messed up on one
side and bottom."

#8, #9, and #5: were the "longest ones." But
#8 had "thinner lines."

"I really don't know. I Just did it so many

times."

2. Subject M.L.S.: "I Just looked at the shapes of
them. I realized that this belonged here and that there
just from doing them over and over again.'" By "shapes”
ghe meant "the way they're formed." And by this she
meant:

#1: "lookes like a little can with something
underneath it."
#2¢ Yyreath and violin underneath®
"exclamstion mark"

"S with 1 underneath 1it"

5t
8
z: "question mark"
3

{

" i 1]
pipe€

, #6, and #7: "I don't know what these look
like. I just remembered the shapes of them."

R S R R A

3. Subject M.A.F.! This subject sald that she tried
to learn by horizontal rows. "I learned it by looking
at the first cards and the board up there.

#: "I thought to myself how many lines there

were in the first one. I plctured how they swing. I
pictured to myself how many streight short lines and they
are coming straight down. Then how many lines in the V
shape, except the V shape is upside-down."

2: "The lines were all in a circle form and
under the circle several 1ittle streight linee. Main
thing was the circle."

#3: "Several short straight lines coming straight
dowvn and on the left were several straight lines."
#L4: "Pictured like the shape of a question
merk. The question mark is backwards."
#5: "Like a question mark, %too."
#6: (she thought of "steps')
#7+ "Several short straight lines forming
steps but some steps went off to the left.!
#8: "Several short straight linee forming
steps but going in opposlte direction of a question mark -
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laying on a side."

#9: “Pictured 1t as my hand would lie down.
My hand would lie down in that direction so I would
know. Also a question mark."

{(Note use of kinesthetic aid)

L, Subject R.B.: "I tried to get some similarities

between them. Or something outstandingly different."

"Easiest one was #2. It had a circle and
streight l1ine. Knew the one under it was a tail or
hammer" (#5).

#4: "neck of a horse"

#1: Thle was one of the last learned. She
sald that she learned it as a "1.%

She tried to learn the two corners (#3 and #7).
#3 was a matter of a right angle and directional aim of
lines.

#5 and #9: Confused on these. Latter had a
different sort of twist.
#9 and #1: These were hardest, she thought.

5. Subject L.S.: This subject held the cards in her
hand, and without looking away once, studied the board
for three minutes. Then she laid the cards out and
duplicated their position on the learning board. Then
she put in the top row, middle row, and finally the
bottom row. On the second trial, she laid out only the
chips she had not as yet learned.

"By association.” "One thing, I've learned
braille." ©She learned "across the rows, left to right,
three times., Later on it didn't meke any difference.
Each one reminded me of something."

#2: "circle." Also, she connected this with
the mark for the shorthand sound of "s.*

#3: "Three perpendicular lines and also the
third chip."

#1: "Sort of just memorized. Only one that has
nine l1ines. Nine is my lucky number,*

#9: "Nine has three lines. Three is my lucky
number. I don't like that, on the bottom.

#4: "Romen helmet, 11ke on my blouse (pointing).

#8: "A 1ittle sea-1ion. I bought a little
gtuffed sea-lion at the aquarium in New York. Sea-
lions 11lve at the bottom of the sea (this for bottom
position of #8)."

#7: "First dlasgonal I came to in braille was E,
This is definitely diagonal.™®
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6. Subject M.G.: "Forcing my concentration.
Blotting out everything else I was doing."
"Tt was artistic way."
#4: "horse's head"
#1: "Navy man - Army man - Lieutenant's rank,"
#3: "Right hand corner of my mind."
#9: "I just marked it in my mind as down here."
#8: "Crossways'
#2: “"Jack-c-lantern." W“Like we made in kinder-
garten when I was a child.”

7. Subject L.V.G.: She sald that she learned by
horizontal rows. She did not "call" them anything. In
a general way, she implied that bz "ghapes" she meant
directional differencees, such as #9 going to the right,
#5 to the left. She did not think there was much
similarity between any except #3, #6, and #7.

8. Subiect H.K.: Hardest were #5 and #9. She said
that she tried to memorize each end of lines 1, 2, and 3.
This is, then, learning the.last vertical row as a means
of associating the horizontal elements.

#9: "tai1t

#U4: "indian with feathers'

#2: Yyreath with a fence"

#3, #7, and #6: She sav the similarity between
these, then made the following dlstinctions. #3 "these
were horizontal and this across." #6 "had heaviest
lines and longest on top." #7 "had sort of like a
1ittle box there.”

5, #8, and #9: "Two went up and down, and one
went straight across.'

9, Subject A.S5.: This subject used a combination of
dlscrete images plus a sort of linear connectedness.
First she said, "I Just watched the marks on cards and
places where they ought to be at.”

#2: "has circle"

#3: "1ike an L backwards'

#4: "1ike a pump"

zg. "marked larger and smaller at bottom"
7

¢+ A 1ittle difficult for me to get where it
belonged.
: The top element was small, the diagonal
el ement was long.

#8: "looks like an S
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#9: "Just different design. Doesn't look like
anything."

She formed one linear relationship including
#1, #2, #5, and #7. The other included #4, #8, and #9.

10.__Subject M.M.S: "By comparing."
#5 and #9: "Looked alike., T learned these

first."
#3 and #7: "looked alike"®
49.) #4: "thumb-orint" (This waes learned with #5
and #9.
#5: "hammer"
) #9: "gomething like a fingerprint but not
complete

Generally, she compared #5 and #9, #3 and
#7, #1 and #4, and #8 and #2. She found them alike
at first, and then she tried to see how they were
different.

Paranold Schizophrenic Group: Males

1, Subject H.Ke: "By different lines.'
#3: "right angle"

#6: lines to oblique and vertical

#2: "brush and sign"

#1 and #8: former 1s below and latter is above.
#5 and #9: latter "to right" and former "to

left. "

#1 and #4: #4 Yhooked over' other lines.

#3 and #7: "straight left angle and other off
to side."

2, Subject L.8.: He sald that he concentrated on
the center row. He remembered #5 "like a tail" and
assoclated the first vertical row to this.

#8: "bridge"
#9: Ycurvet
. “gap“
#2: "wheelt
The hardest were #7, #5, and #9. #5 curved
to the right, #9 to the left.
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3._Sublect A.F.: "By trying to remember each marking, "

A3 Wan L9
#5 %gn I

#5: "a question mark"

#7: "a T sideways"

#4, #8. and #9: "I couldn't figure out in vhat
gshape they were."

4, Sublect D.G.: "First I had to keep relaxed,
avold tension." "Show patience." "By not trying to
plck too many at a time." "By assoclation, not only
of design but by location.*

#7: This was learned first. "Seemed to be
emaller than the rest."

#5 and #8: These were learned next. Long
narrow designe. #8 had "the double print,"

For a while, he sald that he was picking out
the chins in order, establishing their location. He
gradually formed a "picture print in my ming."

3 and #6! "by angles"

#5 and #9: He made a mlstake between these two
and the next time he remembered his misgtake and learned
from it.

#2 and #7: He noted a gimilarity between these.
#3 and #2: both had a "ring:" "both on an
angle, too. I took that into consideration."”

5. Sublect E.S.: "Copying the board."
#2, #5, and #4: Yeaslest to remember"
#2: Veircle!
"Easler designs to remember, that's all I

know.,"
#6, #7, #3, #8, and #9: these were difficult.

6. Subject A.R.: "I ghould have caught on sooner,*
he sald after finishing.

He saw #3 and #7 as similar at firet, then
dlstingulshed them as follows: #3: "had four downwara
vertical strokes;" #7: "had six more or less downvarad
vertlicel strokes."

#9: "exclamation mark"

#5: Yquiestion mark"

#2: "horseshoe!

#4r "reverse question mark"

#1: "in left-hand upper corner" He identified
this with #1 space.
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#8: "1ower center"
#6: He identified the others and "left this
one to last."

7. Subject G.F.: "Just memorized."
#4s "horse's head"

#7: Vmiller!

#5: "peing in the center®

#3: Yon the corner'

#6: "in the center®

8., Subject J.R.: This subject made some mistakes,
which he sald made him get the "outline vision' in his
mind, by which he meant the shape. But this made him
notice these designs in detall and forced him to note
dlssimilarities.

He saild that he learned the fouwr corner ones
and the center one first. He used shape and direction.
"reversed LY

#6: "angle"

#9: "exclamation mark®
#7: "nat!

#Lhe Va1t

#1: "Chinese character mark"

On the twelfth trial, he placed the top row
first, then the first vertical row, bottom row, and then
middle row. He saild that he dlstinguished left from
right side of the board. The right side was a "straight
up and down" side; the left had "some similarity" among
the "objects."

9. Subject F.D.: "Pictured them in my mind." He
also sald that he learned the mliddle vertical row together
"at one time."

#: Ystairs"
#4: Yhair®
#7: "dashes"

#2: "bowling set"
ﬁg :smallﬁr of the two" (#5 and #9)
+ "snake
#3: "stairs, different" from #1.
“6 “on%y one left, so I didn't bother to
plcture that one.
#9: "larger" than #5.
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10, Subject J.R.! This suhbject refused to talk., He
had been reported not to have conversed for over a month,
but he was qulte cooperative, and seemed to enjoy his
"game" of gesturing and making elaborate movements, such
as praying while learning.

) He indlcated by nointing that he learned #9,
#5, and #1 together. He showed that #5 went up and to
the left, while #9 went down and to the right. #2 was a
circle, #7 the slze of the bottom vart. It is obvious
that he had concept-formation involved in hils lesrning.

Paranoid Schizophrenlc Group: Females

1. Subject C.B.: "By the figures. By the design."
"In order.™ WMemorizing, I guess it was.!

2, Subject L.M.: "By concentration. I d1d not use
my braln at all. Eyesight, I'm of roysl blood. I don't
have any brain. I'm partenious. I'm of roysl blood.

Our brains aren't average. I'm telling you this becsuse
of differences of people on the test."

3. Subject E.W,:
#17 "Lines stralghtd and crooked underneath. "
#2: Y"crown!
#3: "emall lines at side." Also, she counted
that there were four marks.
#L4: "Arch coming over and lines underneath

arch,"
#5: "Long coming down and short underneath.®
' #5 and #9: "Lines longer on this (#9) than
this.!
#6: "heavy and longer on top"
#7: "four lines at glde; more in center than
ones on #3"
) #8: "long lines this way and straight under-
neath
Conceot formation involved in two places.

b, Subject C.F.: "Way the marks go, I guess."
#3, #6, and #7: "mostly straight®
#5, #8, and #9: "mostly curved"
#1, #2, and #4: "aifferent shepes"
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#3, #6, and #7 were "like angles, shaped
different."

#5, #8, and #9 were "different shapes." #5
"went in one direction," #9 "went another."

#U4: "like a chicken head"

5. Sublect L.S.: "I'm just getting sick an

of playing with them."

#5: "question mark in the middle"

#2: VYeirecle"

#8: "looked like 1t went uphill"

#U4: "indian"

#3: "looked 1like a railroad track"
6. Subject C.S5.: "Agsociated them with initials.®

#7: 1 Jll

#5 and #8: "S's in different shapes®

#9: "with mark going this way \ "

#43 " J upside-down"

#6: "a gix mark design

7. Subject R.M.:
#2: "Baslest. An association like a planet up

above,"

#5 and #9: "Curvature." The former had "a
1ittle curvature but going the other way (from #9). The
pattern 1s related but opposite.”

#3, #6, and #7 were assoclated together. They
all had "large number of strokes." #3 had the "position
of the strokes to the left." #6 hed them "below." #7
had them "to left."

#L4: Ygemicircle, same idea of learning as #2.
Comet in the sky."

#1: "geometrical figure. Angle intercepted
by straight lines.*

8. Subject D.B.:
#L and #8: "look like giraffes to me."
#5 and #9: "Similar but in opposite directions.”
"Nothing else."

9, Sublect G.C.: "Figure out which way different
designs were."
#1: "It went here (pointed) and had a curve
underneath."
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#l4: "Thig goes over here (meaning that one
element curved over the other)."

She saild that she learned #1, #4, and #7
first, implying she learned by rows. She learned the
similar straight elemente in these three as belonging
in this row.

#45: "Wnen I looked at it, I knew this (#5)
was the reverse of thie (#9)."

She knew #5 and #9 were similar, but #9 was
thicker than #5.

I sort of guessed at (#3, #6, and #8), but
this (#8) has a different design."

#3: "This would be out on the left, but they're
similar, see?"

"They're a pattern, or design."

10, Subject L.B.: She memorized #1 and #2 filrst she
sald.  Then she tried #5, #8, and #9. "They were somewvhat
similar.! Then #4, then #7 and #6. She tried "to get
together® #3 and #6.

#11+ Ynot another one similar to it."
#2: Ypegembled an O"
#8, #9, and #5: #8 had "two parts further

apaI‘t . b

#5 and #9: Former curved one way, latter
another,

#6 and #7: Former "stood up a little;"
latter was a "cockeyed-caty-corner.,"
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TABLE G

TABULATION OF CONCEPT TYPES AND DISCRETE ASSOCIATIONS
REPORTED BY CONTROL GROUP SUBJECTS

Control Group

Male Female
Fggﬁzﬁgn ai SYfaY &Y z'r.b ?zqﬁm?gm mx:m EE
Tvo e AlalERRICRIEER JEBRREREERS o ©
Yp éf B &
Deductive
Type
(Spatial Mibai  Ibafsalne sl {6 = > 2] 8
and

Numerical)

Inductive
Type

%iscrete
Assoclated b [od nd et s 2

with . 5 7
Deductive)

Discrete
(Not as-
soclated
with

Concepts)

Total 3] 42{3|3jak b |u]2ksl 23] 22 2|31 [2{1k0] 48
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TABLE H

TABULATION OF CONCEPT TYPES AND DISCRETE ASSOCIATIONS
IN SCHIZOAFFECTIVE GROUP

Male Femsle
Concept
Formation o=t qui’mmwgmmmg E
Types ol 51 == R el o ° ==l IS A 2 ole
Deductive
Type
(Spatial > 1 o] I e I e e 415
and
Numerical)
Inductive
Type It e STt L I S Ml 7 10
Discrete
(Associated
with 0 >y [P > 313
Deductive)
Discrete
(Not ae-
soclated [ || [l | [epel<] 6 Pibe] el fel ixieel 7 3
with
Concepts)
Total 2112101100111 12110 22121212 2 4]212 121 {31
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TABLE I

TABULATION OF CONCEPT TYPES AND DISCRETE ASSOCIATIONS
IN PARANOID SCHIZOPHRENIC GROUP

o ot ey g2

Paranolid Schizophrenic Group

Male Female
‘ ,
Concept ; = "—“‘{r&‘
Formation p
ormation mpiepeblmok £ EEEReERG £ ¢
i |
Deductive {
Type !
(Spatial ‘ " , b bod 3 e 1 i b
and ; !
Numerical) ; i
:
{
Inducti !
Ty;: ve KVN{N l>< wWiIxd(d) 8 ><>4‘ PSP 7 ]_5
o]
3 ' ; 'n
?1screte ! ; | i
Associated !
with » Rpd 13 ] 013
Deductive) 5
!
{ 1
Discrete | '
(Not as- \
goclated F e E e tad o £ > 8 tad tad Ladta] tad tatt S to M4 15
with
Concepts) !
Total P (4{2i2)1 2133,2 22 002F122222 15137
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TABLE J

TABULATION OF FACTORS INVOLVED IN FATILURES TO ACCOUNT
FOR LEARNING IN CONTROL GROUP SUBJECTS

Control Group

Males Females
s A 17| bl b 1K
SEERREREER £ EeREEREENe £ | §
Partial
Recall s > s b s . 216
Vague 0 » P 212
Explanation
Similarity |w bd
Confusion 1 112
Guessing o] 1 01
No Recall 0 0} 0
Personal-
ization 0 010
Il1logical
Explanation 0 010
Total |2]2 il 6 2h 2 5(11
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TABLE X

TABULATION OF FACTORS INVOLVED IN FAILURES TO ACCOUNT
FOR LEARNING IN THE SCHIZOAFFECTIVE GROUP

Schizoaffective Group

Meles Femgles
— —{ r~
Qimimit i (i ha EaaE mcbgjxmg S| E
Emzmhmmq'—a& E_‘oijézaqzqm<x::»: RS
Partial
Recall i = 2 alia 2 by
Vague R I B E 3 >4 1 Iy
Explana_tion
Simllarity V)
Confusion 0 1 1
Guessing 0 0 G
No Recall ] It o 3 0 3
Personal-
ization =11 alial 2 3
Illogical 54 1 0
Explanation 1
Total 1112} {2112 |1j10} {1 1j2]2 6 |16
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TABLE L

TABULATION OF FACTORS INVOLVED IN FAILURES TO ACCOUNT
FOR LEARNING IN PARANOID SCHIZOPHRENIC GROUP

Paranold Schizophrenic Group

Males Females
J 0 E m= =l nlnfs|oloim E E
ﬁﬁﬁgmi%%ﬁﬁ godgbdoﬁnwdlgig
Partial sal Pafsal f| L el | (<4l | 3]7
Recall
Vague )
Explanation 0 010
Similarity 4 I B 2 012
Confusion
Guessing 0 S EEE]
No Recall o F* 212
Personal- va
1zation 1 0f1
Il1logicel
Explanation 0] =< 1i1
Total 1t 12l ot 1217 L2 1 1(2 7114
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TABLE M

CATEGORIZATION AND INCIDENCE OF OCCURRENCE OF
REPORTS BY SUBJECTS IN CONTROL GROUP OF
INDUCTIVE-TYPE LEARNING

Control Group

Males Females
— ]~
Difference e o o el e 2 | @
Reportied laimiloicinflel 2 ERRREREERE & | 8
Curvi- p /
linearity 0 212
Angularity / /3 / 1L
Size /1| nisy 1|4
Direction / /\/ /L / /11216
Number of
Lines in / 1 |/ / 213
Kl ement
Position / 2 L
of Part / 1 3
Angle vs. >
Curve / 1 / 1
Reversal / 1 011
Total (013]1[2|7|12|/]|0l2|2 L |3}/ ]e]z]ejzlo}/|3{0f12 | 26
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TABLE N

CATEGORIZATION AND INCIDENCE OF OCCURRENCE OF REPORTS
BY SUBJECTS IN THE SCHIZOAFFECTIVE GROUP
OF INDUCTIVE-TYPE LEARNING

Schizoalfective Group

Males Females
~ - |~
Difference o jnjn th nf o | o
Reporved [SREEREREHE £ EERRAREREE £ | £
Curvi-
linearity 0 / 111
Angularity |/ 1 / 1l 2
Direction /{1 Ay, 21 3
Number of
Lines in 0 01 0
Element
Position
of Part 2 2 0l 2
Angle vs. i
Curve 0 | 0{ O
Reversal 0 ol 0
Total {3] |2 /16 2 IRV Li{10

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



276

TABLE O

CATEGORIZATION AND INCLDENCE OF OCCURRENCE OF REPORTS
BY SUBJECTS IN THE PARANOID SCHIZOPHRENIC GROUP
OF INDUCTIVE-TYPE LEARNING

Paranoid Schizophrenic Group

Males Females
Difference i~ rEN:
Reported 3‘:‘3%%55’5%&%{8 ;é 855‘%3‘858835 :o
Curvi-
linearity 0 0 o
Angularity |/ N2 / 113
Size / 1 / ViR
Direction |/|I /13 IR 316
Number of
Lines in / /|2 { 143
Element
Position
of Part 0 I jpfs| 3
Angle vs,
Curve 0 010
Reversal 0 010
Total || / /|1|2] 8 21 207121t |19
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TABLE P

TABULATION OF DISCRETE TYPE ASSOCIATIONS AS
TENDENCY TO CONCRETIZATION IN
CONTROL GROUP

Control Group

Male Female

Discrete {em T RE: = cRl:
Type m{<|mloinfoipnie] +© zqqrﬂgmmﬁmm L e
Associationedammomzhhm &= mmmq(m>zzmz s—«o ES
Discrete
(Type
Assoclated
with i1y | 34
Inductive
Type)
Discrete
(Type
Not as- 1r{3i313(3] | {719 26]u
goclated Tl 3 /12144319 3
with
a Concept)

Total |2{ |J 1121415131 20111313 (3|43 /19| 27147
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TABLE Q

TABULATION OF DISCRETE TYPE ASSOCIATIONS AS
TENDENCY TO CONCRETIZATION IN
PARANOID SCHIZOPHRENIC
GROUP

Paranold Schizophrenic Group

Male Female

Discrete ';J ol
Tyoe '
Assocletions éﬁﬁ%&’ﬁ%‘!ﬁ&ﬁ’i ;éqoﬁr%%&”o’ﬁggﬁ E ;é’
Discrete

(Type

fg:gciated Hal Lz 5 ol s
Inductive

Type)
Discrete

(Type

Not as-

soclated 11151 W1l715 /1 21 Si75 1913120 14| 28} 49
with
a Concept)

Total |2{3[{512|/|7[5 /]| 26 5{/151813|2] |4 28f 54
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TABLE R

TABULATION OF DISCRETE TYPE ASSOCIATICNS AS
TENDENCY TO CONCRETIZATION IN
SCHLZOAFFECTIVE GROUP

Schizoaffective Group

Male Female
Discrete ~ ol B!
< (njn ™ nlc |«
Type =|afmimislghsiopdial + iﬁmmw:Jmmzp e
Associations*"""zm"’%“"""rc“ o pdﬂézquqm<z oo
Discrete
Type
(Assoclated 0{2 ¢lei3|17 17
vith
Inductive
Type)
Discrete
Type
(Not as-
goclated 3l (7] |8 191012312 ¢e] 4] |¢] |2 20 |43
with
a Concept)
Total |3]| {/] |8 1917123 |14 ¢| {1« le] 18le)3[37 160
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TABLE S

E-G-M, EXPOSURE BOARD LEARNING TIME (IN MINUTES),
TOTAL LEARNING TRIALS, AND TOTAL LEARNING
TIME (IN MINUTES) OF CONTROL GROUP
MALES AND FEMALES

Male
Sub- Total Exposure Total Total
Jects E-G-M B. Learn- Learning Learning

ing Time Trials Time (in ')

1. ERL 92 5.1 17 72
2. DE 89 3.6 14 6.0
3. RAT 64 2,1 9 3.2
L, RB 81 L,1 13 6.1
5., DC 192 6.8 25 10,4
6. KD 84 2.9 13 L.5
7. WcC 36 1.7 8 2.9
8. JH 210 7.9 Lo 13.3
9. JHu 76 3-“’ 13 LI’.?
10, RG 108 4,7 19 8.3
Female
1., PN 67 2.3 9 3.2
2. GL 141 6.3 17 10.4
3. DLW 111 3.3 17 5.0
5. EH 248 9.8 34 17.2
7. MH 89 2.7 13 L1
8. MRH 191 6.5 29 10,8
9, SK 105 3.0 13 4.9
10, MB 176 9.3 LL 13.9
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TABLE T

E-G-M, EXPOSURE BOARD LEARNING TIME (IN MINUTES),
TOTAL LEARNING TRIALS, AND TOTAL LEARNING
TIME (IN MINUTES) OF SCH1ZOAFFECTIVE
MALES AND FEMALES

Schizoaffective Group

Male
Sub- Total Exposure Total Total
Jects E-G-M B. Learn- Learning Learning

ing Time Trials Time (in V)

1. LH 173 6.7 26 12.5
2, JK 191 8.9 17 12.8
3., ED 187 9.6 17 14,2
L4, FL b1 4,6 7 6.0
5, NB 112 5.2 22 9.6
6. HB 109 5¢7 17 9.2
7. JG 153 9.1 29 13.9
8. RH 67 3.5 14 6.1
9, RW 305 15.6 55 21.5
10, LG 287 11.1 33 19.1
Female
1. KsS 191 8.1 30 12.3
2. MS 161 5.1 21 8.4
3., MAF 178 9.6 9 14.6
L, MMS 101 b1 13 6.3
5. RB 148 75 17 9.6
6. LS 7 73 5 8.6
7., MFG 139 4,3 21 6.1
8. CLG 189 9.7 22 17.5
9. HK 152 6.5 21 11.1
10, A4S 89 5.8 19 8.9
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TABLE U

E-G-M, EXPOSURE BOARD LEARNING TIME (IN MINUTES),
TOTAL LEARNING TRIALS, AND TOTAL LEARNING
TIME (IN MINUTES) OF PARANOID
SCHIZOPHRENIC MALES AND
FEMALES

Paranoid Schizophrenic Group

Male
Sub- Total Exposure Total Total
Jects E-G-M B. Learn- Learning Learning

ing Time Trials Time (in ')

1, HK 200 7.6 27 11,8
2. LS 136 73 17 9.9
3. AF 380 14,4 L7 22.8
L4, DG 191 8.0 21 12.0
5, Es* 603 21. 4 56 32.5
6. AR 167 7.7 25 12.1
7. GF#% 603 21. 4 56 32.5
8. JR 153 6.1 23 9.8
9. FD 239 11.9 25 17.2
10, JR 269 20,3 26 26.8
Female
1. CB 306 15.0 33 19.1
2, LM 364 14.0 49 21.3
3, EW 283 12.7 33 18.2
L, CF 168 6.8 21 9.4
5. LS 285 11.4 49 18.1
6., CS 368 10.9 L2 15.6
7. RM L7s 16.7 36 23.4
8. DB* 603 21. 4 56 32.5
9., AC 430 14,7 31 23.0
10. LB 235 10.9 33 15.5

¥These subjects could not complete learning in this
average amount of effort (three subject's scores
averaged for entry value).
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TABLE V

FREQUENCY DISTRIBUTIONS OF TOTAL TRIALS REQUIRED FCR
LEARNING FOR THE CONTROL, SCHIZOAFFECTIVE, AND
PARANOTD SCHIZOPERENIC GROUPS

Total Control Schizo- Paranoid
Trial Group affective Schiz.
Scores Group Group
1- 3
L - 6 1
7- 9 3 2
10 - 12
13 - 15 6 2
16 - 18 5 5 1
19 - 21 1 3 2
22 - 24 2 1
25 = 27 1 1 L
28 - 30 1 2
1 - 33 1 L
34 - 36 1 1
3?-—29
LO - 42 1 1
L3 -~ Ls 1
L6 - L8 1
49 - 51 2
52 - 54
55 = 57 1 o*
$ 20 20 20

¥Represents averaged trials for three non-learners up
to vhere they were stopped.
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TABLE W

FREQUENCY DISTRIBUTIONS OF EXPOSED BOARD LEARNING
TIME FOR THE CONTROL, SCHIZOAFFECTIVE, AND
PARANOID SCHIZOPHRENIC GROUPS

Exposed Board Control Schizo- Paranoid
© Time Group effective Schiz.
(minutes) Group Group

1.0 - 109 1

2.0 = 2.9 5

3.0 - 3.9 L 1

L,0o - 4.9 3 3

5.0 - 509 l L,'

6.0 - 6.9 3 2 2
700 - 709 l 2 3
890 - 809 2 1
9.0 - 9.9 2 L

10.0 - 10.9 2

11.0 - 11.9 1 2

12.0 - 12.9 1

13.0 - 13.9

14,0 - 14.9 3

15,0 - 15.9 1 1

16.0 - 16.9 1

17.0 - 17.9

1800 bt 1809

19.0 - 19.9

20,0 - 20.9 1l

21.0 - 21.9 I

$ 20 20 20

*Represents averaged time for three non-learners uop %o
vhere they were stooned.
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TABLE X

FREQUENCY DISTRIBUTIONS OF E-G-M FOR THE CONTROL,
SCHLZOAFFECTIVE, AND PARANOID
SCHLZOPHRENLG GROUPS

E-G-M Control Schizo- Paranoid
Scores Group affective Schiz.
Group Group
1l - 24 1
25 - L9 1
50 - 74 3 2
75 - 99 6 1
100 - 124 b 3
125 - 149 1 2 1
150 - 174 L 3
175 - 199 3 5 1
200 - 224 1 1
225 - 249 1 2
250 - 274 1
275 - 299 1 2
300 - 324 1 1
325 - 349
350 - 374 2
375 - 399 1
LOO - 424
L25 - LL9 1
450 - L7k
475 - 499 1
500 - 524
Over 525 3
$ 20 20 20

*Represents averaged E-G-M for three non-learners up to
point vhere they were stopped.
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TABLE ¥

CONCRETE VISUAL-IMAGE ASSOCIATIONS PRODUCED BY
CONTROL GROUP SUBJECTS

Design 1. Design 2. Design 3.
1. "ripples in 1. "vase" and 1. "steps"
water" and "circle! 2. "tree, grass
"fence' 2. "fence with grovwing around
2. “tree" flower! ith
3. "wreath" 3. "tree'
4, "gerew in a i, "ninge
tap! 5., "elbow"
5. "horseshoe top"
6. "flower*
Design 4. Design 3. Design 6.
1. "cane' 1. "wornm" 1. "1adger
2. "horse" 2. "plece of wire"
3. "indian"
L, “animal®
5. "o0ld fox
horn*
6. "hash-marks"
7. "horse's head"
Design 7. Design 8. Design 9.
1. "camera' 1, “s¥ 1. "cat's tail*
2. "pin' 2. "5 upside-down"
3. "i‘lat"
L, “natt
5. “camera®
6. "hat"
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TABLE 2Z

CONCRETE VISUAL-IMAGE ASSOCIATIONS PRODUCED BY
THE SCHIZOAFFECTIVE GROUP SUBJECTS

——
e

.

h

Deglgn 1.

"looks like a 1.

little can with

Design 2,

Ywreath and

violin under-

—

Desgign 3.

"I, backward"
Yright hand

something under- neath corner of my
neath 1t 2. "Jjack-o- ming"

2, "a 1M lantern® 3. "like an L

3. "Navy man-- 3. "wreath with backward"
Army man, a fence'

Lieutenant's 4. %only one
rank" with an oval

4, Ywater-faucet" in 1t¥

5. "similar to 5. "hazy...a
vorm, * hole'

6. "zero with a
dash"
Design 4. Design 3. Design 6.

1. Ypipe" 1. "exclamation 1. “gteps”

2. "question mark" 2. "an old shack on
mark back- 2. "question the farm, roof
wards" mark" like that!

3. "thumb-print' 3. "hammer"

L4, "neck of a L, "tail or
horse" hammer"

5. "Roman helmet, 5. "a paint
like on my brush"
blouse 6. "question

6. horse's head" mark"

7. "indian with
feathers"

8. "1ike a pump"

9. “"an elephant's
trunk"

10."fingerprint*
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Design 7.

1."some steps

going off %o
the left!

g T for
that corner"
% sgombrero"
"L shaped
upside-
down*

Design 8.

s with 1
underneath
ith
“forming
steps!

"a 1ittle
sea-liont
"erosgsways®
] su

S with
little thing
by it

"two verbal
lines"

Design 9.

"question mark"
"question mark"

] 3.3300""‘1 eto

finger-print"
"1ike my hand
lying on the
table!

i tailll

1] Snake"
"gimilar to
boomerang on
right corner"
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TABLE AA

CONCRETE VISUAL-IMAGE ASSOCIATIONS PRODUCED BY THE

PARANOID SCHIZOPHRENIC SUBJECTS

—— ~— - e e e e e e e e e ]
Design 1. Deslgn 2, Design 3.
1. %a T# 1. ¥*crown® 1. #looks like a
2. Yan IV 2. "an O" rall-road track"
3. "Chinese 3. "a planet up 2. "an L*
character in the sky' 3. "reversed L"
merk" L, “reeembled L, "gtairs*
L, %gtairs" an O"
5, "vheel"
6. llan Oll
7. " a horse-
shoe!
8. "bowling set"
9. "eircle"
10."brush and
sign"
Design 4. Design 5. Desgign 6.
1. "arch coming 1. “aquestion
over® mark"
2. "chicken head" 2, "an s
3. "indian" 3. "question
L, g J4 mark"®
5. "comet in L. "question
the sky" mark"
6. "giraffe*
7. "reverse
question mark!
8. "horse's neck"
9. "tatlt
10."hair"
Design 7. Design 8. Design 9.
1. "a T sideways" 1, "an s* 1. "exclamation
2. "miller" 2. "giraffe' mark"
3. "hat* 3. "bridge" 2. "exclamation
L, %gnake' mark"
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TABLE CC

NUMBER OF TIMES A DESIGN WAS REPORTED IN A GROUPING
FOR THE VARIOUS SUBJECT GROUPS

Incidence of a Design Being Reported In a Grouping

Designs Control Schizo- Paranoid

Group affective Schiz.

Group Group
Design 1 6 b 3
Design 2 2 2 1
Design 3 13 9 7
Design 4 L 3 6
Design 5 18 8 13
Design 6 7 7 5
Design 7 7 8 8
Design 8 5 6 6
Design 9 21 7 12
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Page 1,
Name Date
1. 2 3. b
!
!
Up Up Up Down
5 [ 6 [) 7 ® 8 o
-
Up Up Up Dowm

Fig. A Facsimile of the Recording Sheets used.
by the Experimenter'!s assistant.
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o b -

Name Date
Trial | #BE-C-M | #Seconds Trial | #E-C-M | #Seccnds

1 Lo
2 Ly
3 42
L 43
5 Ll
6 Ls
7 L6
8 L7
9 48

10 49

11 50

12 51

13 52

14 53

15 sl

16 55

17

18

19 Inguiry

20

21

22

23

2

25

26

27

28

29

3

31
2

33

2

J2

26
7

38

39

Fig, B Facsimile of the Recording Sheets used
by the Experimenter,
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Trials
Fig. D Reciprocal S—-type curves for correctly

placed designs on non-exposed trials and E-G-Y averaped
for exposed trials (control subject, femele, L.E.),
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Fig. F Reciprocal S5-tyne curves for correctly

placed designs on non-exposed trials and E-G-M averaged
Tor exposed trials (control subject, female, D.L.W).
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