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INTRODUCTION

There hsve been a number of various approaches to the
prodlem of schizophrenic thinkine., The traditional approaches
to this ures of investigation have been to study a single
dimension of the response patterns of schizophrenics. These
pursuits heve indicated that schizophrenics 4iffer along a
single dimension of cosnitive functicning whioh may be
characteristic of the 4isorder. Other investigetors have
concluded that scohizophrenic cognitive processes are
eszentielly lifferent froxm those of & normal adult individual,

The purpose of this investigation, therefore, is to
determine whether schizophrenic cognitive functioning differs
from normal Counitive processes in kind, or in degree, using
¢ multidizensional, factor-analytic approsoh.

The first ohspter of this thesis 18 concerned with
the review of the literature of the various epprosches to the
problem of schizophrenic thinking, This is followed by en
explsnation of Guilford's theory of the 8trueture of Intellect
which 18 the basis for the multidimensionsl epprozaeh to the
problem., Following this presentation, the baaic hypotheses
to be tested in this investigzation are stated.

The seocnd chapter »resents the experimental design
of the investigation, It describes the instruzents and how
they were used, the population involved, and the statistical
method for handling the data.



INTRCIUCTION viii

The third shapter presente the results and a dis-
:ussion of their implications. Suggzestions for subseguent

ressarch are indicated in this section.



CHAPTER 1
REVIE¥ OF THE LITERATURE

This chapter has bean divided into three parts., The
first part will report the findings of the review of the
literature of the traditional schools of thought who regard
the bdbasis of schizophrenic thinking to be unidimensional or,
in other words, who account for and explain the totality of
schizophrenic functioning in terms of a sinzle varisble. The
second part will deal with a multidimensionel approach to
thinking functioms in which Guilford's Structure of the
Intellect Theory will be presented. This will lesd into the
third part whieh will introduce the statement of the

hypotheses.

1. Tradltional Appreaches to Schizophrenio
Thinking
The earliest work of this neture was ocentered about
the dimension of concrete versus abstract behavior in schizo-
parenics. The experimental resscreh of thie kind was ini-
tiated by Visotakyl who experimented with schizephrenic
;atients on a task of abstraction and ooncluded "{...) that

1lL. Vigot-ky, "!hought in S8chizophrenia®, in
"‘l_v'~ ) b € ’ '010 31 nO. 5 1934,
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the most important deterioration of thought ococurring 1n
schizophrenis is e disturbance, or impairment in the funotion
of formation of a conoopt“.a He observed that the schizo-
phrenioc patients demonstrated a reduotion of concectual
thinking ocomparable in kind to that of patients with cerebral
lesions. This similerity led to the inference that the dis-
turbance in concept formation in achizophrenis was caused by
an underlying organis process.

Byonowlki5 found similar results and also sugzested
that the thought processes in schizophrenics were charaoterls-
tic of patients with orgaenic pathology. Thls finding was
again confirmed by Easanin and Hanfaann?® who administered the
Vigotaky blocks to rfifty schizophrenic patients and forty-
five controls and found definite impairment in conceptual
thought.

Bolles and Goldstein® followed the seme trend of re-

search but enlarged upon the conoept of abstract thought.

& Vigoteky, Op, Cit., p. 1065,
3 G. Byohowski, "Certain “roblems of Schizophrenia in

the Light of Cerebral Patholosy”™, in igg;gg} of Nervous and
Menta)l Disorders, Vol. 51, Yo, 3, 1935, p. 280-298,
4 J. Kesanin and ¥, Hanfmann,"An Experimentel >tudy

of Conoept Formation in Sohizophrenia”, in Amerlicep Journul
QI.;IZSEZI!ZI Vol. 95, Ko. 1, 1938, p. 33-48.

S M.k. Bolles and K, Coldstein, "A Study of the Im-
zalrmont of 'Abstract Behavior' in tchizophrenie Fatients”,

n Ine Peyobiairic warterly, Vol., 12, No. 1, 1938, p. 42-85,
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After administering a battery of sorting tests to sixteen
schizophrenics, these authors concluded, "(...) the charac-
teristic defect of schizophrenic patients studied was an im-
pairzent of the capaocity for the type of behavior we call
'abstract behavior'".® Their view was that the basic disorder
was more generalized to the total behavior of the individual
than specific only to the thought processes. This position
was eventually expanded by Goldstein and Schoorer" to account
for the total behavioral aspects of pathological and normeal
funotioning. It is their thesis that abstract and concrete
attitudes are "capacity levels of the total poraonality'.a
They consider these capaoity levels as basic to all perfor-
mance and, that a normal individuel can assume both the con-
crete and the abstract attitude whereas the abnormal person
is able to assume only the conocrete type of behavior. They
continue to desoribe eight conditions whioh specify abstraot
behavior and indiocate that this kind of behavior represents a
new funotional level whioch is assoclated with the frontel

lobes of the cerebral cortex.

6 Bolles end Goldstein, Op, Cit., p. 65.

7 Kurt Goldstein and Mertin Schesrer, "Abstract and
Concrete Behavior An Experimental Study with Special Tests",

in Ppychologzical Monogrephs, Vol. 53, No. 2, 1941, 1-151 p.
8 Ibid., p. 1.
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The area of conorete thinking in schizophreniocs
supplied considerable impetus for numerous studies which are
sdequatoly reviewed by Pnyno’ who ooncluded:

There is no evidence that schizophrenics or any

other functional psychotic groups are abnormally
conorete, or unable to form new concepte, although

oldorll dcmontod patients are conorete ln this
sense.

He concluded this after determining that those in-
vestigutions which supported the concrete versus abstraot

behavior dichotomy were often studies which were completely

uncontrolled and equivooal in the sense that the results
could have occurred in groups other than schizophrenics as it
did in Fisher'sll astudy. In this study, Fisher found that
there was no difference between schizophrenic and hysterice

with respect to conoreteness but that both groups were more

conorete than s normal ocontrol sroup.

9 R.W, Payno, "Cosnitiva Abnormalitieu” in H. J.
Eysenck, Har Ab g : ’ |
Approach, New Ybrk, Baslc DBooks, 1961, p.

10 Ibid., p. 250,

11 8. rlahor[ Pattornn of Perscnallity Rigidity and

Some of Their Determimants”, in Isychological Mopographs,
701. M. nO. 1. 1950 111“8 p-
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The present state of research in the area of oonorete
versus abstract behavior then, is questionable in light of
inadequate expsrimentation. Howeyer, it is not unlikely that
such a phenomenm Bay emerge in an experiment where adequate
controls are establiched since it has been so consistently
reported in studies which sre qualitative in nature.

The seocond approsch to schizophreni: thought cun be
classed under the term "overinclusive thinking™ whieh has
been demonstrated to exist in schizophrenic patients. The
hypothesis of overinciuaive thinking in sohizophrenia was
first introduced by Cemeront? who regarde this concept as the
lnability to perceive conceptual dboundaries. He becume aware
of thic phenomenon in a study in which he administered the
Vigotsky blocks to five severely disorganized sehizophrenios
and slx senile patients, Frcom a gualitative analysis of the

results, he condluded that:

12 N, Cameron, "Deterioration and fezression in

Boehizophrenie Thinking”, in Journal of ibnormeml and Soclsl
Payohology, Vol. 34, KNo. 2, 193%, p. 265-270.
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The sinzle most striking characteristic of our
sohizophrenic patient's attempt st solutiona was
thelr inability to maintain adequate boundaries,
Faced with this definite, arbitrary task they could
neither restrioct themselves to its limits, nor keep
other materisal from intruding. The lmmediate per-
osptual rleld, the patlent's thinking about ubsent
things and events, materiesl derived from hls personal
preccoupation --- all might becoms worked into the
problem itself, snd so lpextriocabdbly so as to mske the
solution depend upon extranecus conditions that ocould
not ponsibig be oonfined to & single frame of
reference.

The phenomenon of overinclusivensss was subsequently
investizated by a consideruble number of ressarshers who are
reviewsd by Payne.l® After reviewing these works, Payne
oconocluded thut "these studles produce remurkably consistent
results, which support the hypothesis that schizophrenlos
4i splay abnormal overinolusion in theilr oconocept roraatlon".15

A third approach to thought disorders in sohizophrenia
is the "regression™ hypothesis of the psychoanalytic school.
This position is most ¢clearly presented by Finichell® whe
postulates that sohizophrenic thought is an archaic way of
thinking which is due to & regression from the lozieal to the
pre-logical level of thought. 1t 1s assumed thut the pre-
logical level of functioning is effective in the unoonscious

portion of the normal adult aind while in schizophremis, the

13 Cameron, Qp.Cit., p. 267,
14 Payne, Op, Cit., p. 244-250,
15 Ibjd., p. 248,

18 Otto Finichel, Thse ?sx%hggnggztgg Theory of
Neurosis, Nevw York, Basic Books, 1945, v-703 p.
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unoconseious part of the persca becomss conscious and reveals
{tself in a disorgunized archaic fashion. 1t is explaimed
that in sobizopbrenia, the ego vecones overwhelmed dy in-
tense instinotual demands whioch dbring about & regression of
the personality to a lower level of funotioniag in order te
defend against these undesiradble instinctual urges. Hence,
the individusl allows himself to fall into tLhe abyss of
infentile sexual fantusies a8 a defence agaiust the perosived
threats of reality.
ir10t117 oconours with the regression hypothesis but
interprets it in more explicit terms, He atates:
This regression poours ao often that this
process can be defined in the form of a principle.
if, in a situution of severe anxiety, dehavior at
a certain level of integration casunot take place
or does not bring adout the deaired results, a
strong tendency exists toward behavior of lower
levels oi integration in arder to effect these
results.18
There 1a 1little exgerimentstion to either support or
negate the "regression"hypothesis of the psychoanslytioc
school and it would indeed be difficult to stteampt any
syetematioc investization.of such processas since this pheno-

menon is entirely qualitutive und oftentimes equivocel.

17 8ilvano Arieti, I§§322f°§§t%92 of Sehizophrenia,
New York, Robert Brunner, 1 » V11.528 p.

18 Ibid., p. 191.
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Nevertheless, this school of thought 1s presented here since
i1t does constitute one hypothesis for the explanation of
schizophrenio thought proocesses,

The fourth approach to be presented is a relatively
new ons whish purperts to account for intellectual abllities
in problea-solving behavior in dboth normal and abnormal
cognitive processes. 1In 1960, Fournesuxl® proposed e rather
complex mathesetiocal model which developed out of an atteapt
to determine the factors which coanstitute a score on intelll-
gence tests. His basic thesis is Lhat & score which an
individual receives on a given test describes the behavior
incompletely because the soore itself ls merely sumsmsrizing
the emergence of & eomplex prooese, He holds that when one
variable is combined with another variable, the resultant
ie an emergence o0f a new function which ia distinct froa
ei ther of the original varisbles, ile oalls then for two pro-
cesses in the assessment of intelleotual functioning. ¥First,
it would be nsceasary to 4issect variables inte their sub-
categories until one resches the point st whioch each variable
measures only a szall portion of the total varisnce produced

by the behavior of sn ipdividual. Teeond, ‘hat these

19 W.D. Pourneaux . " Intellectusl Abilities and
Problnm-Solvins Bshavior“, in ﬂ.J Bysenok, Handbook of
Abx : , ) periments]l Approach, Nex York, Basic
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variables be systenaticelly combined so that their inter-
action effesot will produce an emergent funotion which can be
quantified and relatable to behevior. He continues to ex-
plain that since determinants of behavior are not in them-
selves isolated but rather interact with other variables, then
the messurement and sssesasment of intellectus)l abllities must
take into account the smsrzent function which 1s most charac-
teristic of behavior. With respect to problem-solving, he
suggests that three attributes must be tsken into account;
namely, speed, accursocy, and ocontinuance, in order to
acocurately assess intelligent probleam-solving dahavior.

It is iateresting to note thet in this presectation,
Fournesux was able to reach a rapproachment between the stom-
istioc end field theorists. However, it sesus that the probleax
of the ldentificsation of significent variables related to
cognitive funotioning still remains whether thay be primary
or secondary. At this point it is dirfiocult to deterzine the
specific value of this emersence hypothesis since there hss
been little experimentation with it, and virtually no reports
of its &pplicability with respect to pethologioal cognitive
functioning.

The rifth approach may be grouped under the heading
"peychometric and faotor-analytic studies”". Only those
investigations whioh are direotly related to schizophrenic
thinking will be mentioned in this section.
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Wilkine20 performed a study whioh compared one hundred

sohizophrenic patients and one hundred normals in order to de-
termine if there was a schizophrenic pattern on the Pripary

Mepte) Abjlities Test. Although no pattern emerged which
discriminated the two populations relliably, the study revealed

that the sohizophrenics performed significently lower than

normals on every factor of the test. These resulta would
suziest thet perheps schizophrenic functionming demcnstrates

a generalized rather than a differential defioit.
8imkin,®l however, found quite the reverse when he

factor-analyzed the Weghsler-Bellevys Intelligence Scale for
& normal and a sohizophrenio population. He found th:t in

the normsl population, virtually all of the sub-tests loaded
on whet appesred toc be a "G factor while the sohizophrenio
population ylelded less loedings on the "G" feoctor and more

on the other independeat faotors. HKe states the following:

It is concluded that there sre differences in
the intellectusl structurs ¢f normal adults and
schizopbrenios matched for sze and education. The
intellectua) structure of the achizophrenic zroup
appears to be relatively differenti sated as contrasted
with that of the normal eroup which appears to he
relatively integrated,22

20 Muriel Wilkins, Is There % So?izgggggggo ?gttgﬁn
on_the P.M.4.?, unpublished Masters sis presented to the
School of Payohology and Tducation of the University of
Ottawa, Ontario, 1959, vii-75 p.

£l J.S. 8imkin, "An lnvestigation of Differences in
Intellectual Faotors Between Normel and Scaizophrenic Adulte”,

¥iorofiim Abvstymots, Vol. 11, No. 2, 1951, p. 448-449.
22 Ibid., p. 449.
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There is evidence thet achizophrenica differ from
other groups of varying pethology with respect to their
ability to function on a test of iatelligence, This was
pointed out by Gohen23 arter feoctor-enalyzimg the ¥Wechsler-
Bellevug Iptelligence Sosle results of one hundred neurotics,
111 schizophreniocs ond sixty-six orgenios. Three factors
were found in all groups, however, the factor loedings on
eash fastor varied for the three groups. Cohen states:

It has been pointed out thet some of the sub-

tests load on 2 given factor in some groups, and
feil to do 8o in some other. 7.'s is suggestive
of certain basic differances in the nature of
intellsotual funetioning under the varying condi-
tions of psyehopathology.Z4

These studies, then, would suggest thot the defiolt
in schizophrenic thinking is not global but differentl ated
and thet a basic difference seams to exist between achizo-

phrenic and normal intellectusal funotioning.

The review of the traditional spproaches to coanitive
funoctioning leads to the conclusion that there is no compre-
hensive theory of normal or abnormal cognitive functioning.

These approaches have provided, in some ocases, & single

23 J. Cohen, "Factors Underlying “eghsler-Bellevue
Porrormanao of anua Nnuropaychiatrio Groups®, in Journal of
AN ey B4 So¢ L - M AURY o volv 47 Ko. 2 19

24 Ibid., p. 364.
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dimension of the sbnormel thought process whioh is verifiable
and charsoteristic of the patholegy es in the case of the
"overinclusion” phenomenon. However, it 1g clsar that ve
carnot amsume that one function or process is the sine gua
non of all thought. Thinkinz 12, indeed, complex &nd varies
with the specific task involved, the material with which one
must operste and the kind of comclusion that must emerge,.
All of these factors then, must be taken into oconsideration
if & general theory of thinking is to be espplicable to the
normel adult mind,

1n the following seotion, such a theory will be pre-
sented. Guilford's theory of the Structure of Iatelleot will
be introduced and reference will be made of its applicability
to pethological thought processes,

2. GCuilford's Theory of ths “tructure of Intelleot,

In 1956, Guilrord‘?’5 published sn erticle in whioh he
proposed his theory of the struoture of the intellect. ¥ith
the exception of Guilford's own revision®® of his earlier

formulation, no further resesrch has been published on this

sub ject.

£8 J.7. Guilford, "The Structure of Intelleot™, in

Psycholozical Bulletin, Vol. 53, No. 4, 1986, p. 287-293.
I » "A Revigsed Structure of Intelleeot", in

Reports from the Fsyehological Laboratory, The !'niversity of
outhern (aliforuie, No. 19, 1957, 27 p.
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In the opening lines of his earller publication,
Guilford atates: "It 1s the purpose of this report to des-
oribe a developing pilcture of the structure of the human
edult intellesct, as ssen in teras of factors”.27 By meuans
of factor anelysis, forty-six factors of the intellect have
been identiflied. A summaury of these faotors is shown in
Pigure 1. An inspeotion of Filgure 1 reveuls that these fao-
tors were divided into two brozd oategories; namely, thinking
and memory. Within the group of thinking factors, a three-
fold division 1s made into a segment oslled cognitive factors,
productive faotors, spd evaluative fectora, Cne further
subdivision is made with respect to the productive fectars.
It 1s separated ianto two clusses of thinking abilities
labellsd convergent-thinking snd dlvergent-thinking abilities,

With ressect to the meaning of the ocognitive factors,
Guilford states that:

(...) the cognitive feaotors have to do with be-

coming ewsre of mental items or oconstructs of one

kind or another. 1In tests of those factors, something
must be comprehended, recognized, or discovered by

the examinee, They represent runotiongaon the re-
celving aide of the behavior sequence.

Productive factors are represented by those tests in

which the subject 1s required to do something after he has

267 27 Guilford, "The Structure of latellect”, Op, Cit.,
p. 267.

28 Iblg.' p. 268-869-
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te et

_!em/zmm
Cognition Production Evaluation

[\

Convergent  DRivsrgent

Figure 1 Diagram of the iajor Categories of Intellec-
tual Factors and Their Lo.-icel Relationships.®

a J.7, Guilford, "Creative 'bilities in the :‘rts™,
in Paycholozjcal Review, Vol., 64, No. 2, 1957, p. 111,
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understood a situction. Convergent-thinkins involves a
solution of a provlem in whioh there 1s "slwost vlways one
conolusion or unswer thut is unigue, end thinring is chunneled

or comtrolled in the direction of that nnawer”.29

Conversely,
divergent-thinking involves uctivity in which "there is much
seurohing or going orff in various directions., This is most
clecrly seen when there is no unique conelusion".so The lust
of the triparte division of thinking involves those feotors
identiiied ae the evaluation feotors. These faotors

(eo.) have to do with decisions concerning the

goodners, suitability or effeciiveness of the
results of thipking. s fter e discovery is aohieved,
is it correrot, 12 it the best we ocan do, will it
work?_ _This calls for & judgemental step of some
kina .51

Since this inveatir-tion will be pri.erily concerned
with the conversent-thinking fuctors, & further explanstion
of thls area will be presented next.

Illustrated in Table I is a schematic representation
of the convergent-thinking factors. It will be noticed that
the rowe represent the type of result thst is produced by the
subject and the oclumns indioste the type of content with

which the subject must work. The content of the stimulus has

274 29 Guilford, "The Structure of Intellsot”, 2p, Cit.,
p. <74.

30 Lbid., p. 274.
31 ;blg. [ p. wlﬁ
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lel. 1 *-

Convergent-Thinking Factors.®
e e e e e e e —

Typs of Results Content
Produced Flgurel B%rueturai Coneeptual

Names Object Concept
Faaing Neming
Correlates Zduotion of Bduotion of
8truoctural Conoeptual
Correlates Correlates
Orders Ordering
Transforme- Visuall- Struetural Cenceptual
tions zation Redefinition ledefinition
Unique Symbol Numeri cal
Conclusions Bubstitution Faelility

]
a J.P. Ouilrgrd. "A anlaed Struoture of Intellect”,
A & LN 15 AL B : t
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been designated ss figurel, where perceived form is e¢csen-
tlal; conceptual, wmere verbal oonocepts form the busis of the
operation; and, structural, where neither perceived form nor
verbal meuning is essential but, rather, where the relstion-
ship between the series of stimull is the essential charso-
teristic. This would be hest represented by tests wiilch have
letters or numbers errunged in e specinl seruence to
illustrate reletionships hetween the proximate stimuli,

Within the cells of Table I are the nemes of the ten
converzent-thinking factors thut huve been discoversd up to
date., Some cells luve no fuctors in them as yet. However,
Guilford hypothesi es that theass fuctors do exist and thut
they can be found by coutinusd factor-unulytie research.

*hat Gullford has proposed then, is a conitive
theory of the lintellect and its function based upon factors
derived from the nature of the stimulus, If this model can
be assumsad to represent the intellect and its varied asotivi-
ties, could the question not be asked, "To whuat exteant are
these functions aff-oted, if they 2re affected at all, by
disturbances in the personulity structure of the individual®®
In other words, "How does pathology affect imtollectual
funotionz and what is the nature of this effect?"

Guilford has =:4e some speoculations of the effect of

pathology on his fsotors., He states:
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There are many possible relationchips of the
intellsctual faotors to pathology. Defects in
pexory snd thinking are common ocourrences in
connection with intellectual losses that are asso-
ciated with organic and functionsl patholozles, If
we find by odbservetion end experimental study that
defects tend to he along the line of intellsctual
factoras, we have another source of evidence for the
validity of the factors ws functionsl unities, In
practice, the use of the measures of the faetors
ney be helpful in providing more uccurste end
meaningful sssessment of intellectual losses,
Lossos described in terms of factor concepte may
help in understandinz the types of psthology, &nd
in provid%ga better defiritiors «und diagnost{o
criteria.

3., Steterent of the Siypotheses,

This inveatigation, therefore, will attempt to re-
late schizophrenic funotioning in terms of Guilford's theory
of the Strusture of Intellect. In doing this, two cantral
queations emerge thereof., Tirst, are the faoctors whioh des-
oribe the thinking functions of normal subleets tha same as
thoee in sohizophrenic subjects? Second, do schizophrenio
patients perform es well &8 normsls on these funetions?
kestated in null form, the hypotheses of this investigation
are s follows:

l. There is no significant difference between the
dimension accounting for the vuriance of the conver-ent-

thinking setivity of schizophrenioc znd normal subjects.

o, 260 33 Guilford, "The Structure of Intellsot”, Op, Cit.,
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2. There is no signifiocant difference between the
performance of tne scnlzophrenic amd normul susjects on any of
the convergeut-thinking taests,

This chapter presented a review of the literzture on
sehizophrenic thinking and Introduced Guilford's theory of
the Structure of Intellect. This was followed by the basies
hypotheses of this iavestligstion.

The next chapter will describe the experizental
design of tais iavestization.



CHAPTER I1
RXPERIMENTAL DESIGHN

Thia chapter describes the experimental design of
this investigation. It is divided into four parte. In the
rirst part, the convergent-thinking tests are presented
along with a desoription of the factors which they represent.
The method of admimistration is presented in the second
section, while the third part describes the populations used
in this investigution. The foursh aection presents the
statistioal procedure for handlinx the data.

1., Tests of Convergent-Thinking.

Ten tests were used in this investigation. These
were selected {ros & larger group of tests which produced the
higheat feaotor loadings for each factor. A oopy of euch test
has been placed in Appendix 1. The only test omitted from
Appendix 1 is the Fors-Nemipg Test which is an individually
adainistered test. This test will be described subsequently.
The scoring systems for each test can be found in Appendix 2,
The test-retest rellabilitlies, the factor loadings, eand the
originator of each test ere shown in Appendix 3,

A brief desoription of e¢ach test and the fuotor which

it best represents follows:
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1. Camouflagzed Words.- In this test, the subject is

asked to find the name of a sport or a game that is concesled
in a sentence. This test has a high factor losding omn the
factor named Structural Redefinition, which 1s defined as:
“Phe ability to reorganize elementis in teras of the struc-
tural properties of materiasl, assigning a new function or
use to the elements involved.":

2, Correlate Completiop II.- The subject is imstruec-
ted to £ind a word that bears the same relatiocaship to a
given word that is indicated by several stimulus pairs of
words. The relatioaship is based only on the word structure.
This test loads on Eduotion of Structural Correlates which
ist "The ability to rfind a (non-verbal) response to fulrill
a given rolatlonlhip."z

8. Zorm Neping.- This is the only individually ad-

ministered test in the battery. This test was originally
3

constructed by Woodworth™ aemd a copy of it can be found in his
article. The Yoram Namipz test consists of five geometrical

figures randomly assigned to a matrix of ten rows and ten

1 J.P. Guilrord. "A szlsod Structuro of Intellect”,

2. Ibja., p. 38,
8 R.8. Woodworth spd F.L. Wells, "“issoci.tion Testa",

in Esycholozical Mopographs, Vel. 1:, I., 57, 1911, 1-85 p.
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columns. These rigures are: a cirocle, square, triangle,
eross, and star. The subjeot is asked to identify these
figures as quiokly as possible by naming them. The Form
Naming test represents a factor called Object Neming, which
has besen reported by Frenchd and ias defined by Guilford as:
"The faoility im thinking of common names for meaningful
stimu1g",d

4. Inventive Opponites.- In this test, the subjact
is asked to write two antonyms for a given word, the first
letters of the antonyms being givsu. This test represents
Bduetion of Conoeptual Correlatez which is described as:
"The ability to produce a response to fit 2 ziven or implied
conceptual relationship."®

S. Bumerical Opsrations, Tart IIl.- This test is
that part of the d-Zis titude Survey whioh re-
quires the subject to solve simple problems of sddition,
subtraotion, and multiplication. The faotor it best repre-
sents is Numerical Facility which is defined as: "The
ability to manipulate numbers rapidly."?

4 J.%, French, "The Desoription of Aptitude and
Achieveuent Tests in ioraz of Rotated Factors", in Psycho-

petric Mopographs, Vol. 23, No. 5, 1951, v-278 p.
$ Guilford, Op, Cit., p. 25,
6 Ibid., p. 23.
7 Ibid., p. 28,
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8. Objeet Synthesis.- Tnis {8 a test in which the

subject is ssked to make a new obJect by comdining two ziven
objects, It represents the fector named Conceptuel Redefini-
tion which is defined as: "The abllity to shift the funection
of an objeot or part of an object and use 1t in a new way."®

7. Punched Holes.- The subject is required to indi-
cate a pattern of holes in an unfolded plece of peper which
was punched while folded. The factor nemed Vieualization is
represented by thie test. It is defined ae: "The sbility to
eenipulate or transform sn object into another visual
arrangamont."9

8. Sentence Order.- This test reguires thet the
individual arrange three senteuces in a cgensible order. It
loads on the factor celled Ordering which is dezcribed ss:
"The ebility to errange objascts or events into a meaningful
seguence, "10

9. 8ian Changes.- In this test, the subject must
substitute one .rithmetic operstion sizn for another before
solving a ziven simple arithametic problem. This test repre-
sents Symbol Substitution which is defined 28: "The ability
to substitute rapidly."ll

& Guilford, op, Cit., p. 22.

9 1bid., p. 27.

10 Ibid., p. 25.
11 Ibid., p. 25.
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10. Word-Group Naming.- This test roquires the

oxaninee to glve a class neme to a group of five werds, It
represents the fector called Concept Naming which is des-
orivted as: ™The ability to name relutions and similarities, "2
0uiltord13 indicates thut thls fsctor, when contrasted with
the factor oslled Objeot Naming, may represent the conorets-
abstraot dichotony since ome hes to 40 with the naming of
partioculars while the other has to do with the naning of
classes,

These tests were coastrucied by savaral authors. The
aethod of construction of the tests used by Guilford is men-
tioned elsewhere by Kettner,1% 1In each case, permission to
reproduce the test was received from the originator, as indi-
cated in Appendix 3, and they wers then reproduced by mimeo-
greph on 84" by 113" sheets of paper. In ons case, i.e.,
Sunohed Holes, reproducticn by mimeograph was not possibvle.
Hence, the test was professionally reproduced in identical
fora as the originel copy. The I 0 tiona, Part III
wes purchased directly from the publisher who also supplied
the scoring stenoils.

12 Guilford, Op, Cit., p. 22,

13 Ibld., p. 7.

14 N.¥%, Kettner, An Inforcatio NAT)
T b ties, Los ’ ' j ity o
fornle, 1985, 11-9C p,
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£, Administration of the Tests.

The subjeots were tested in groups ranging from four
to ten individuamls at one time. All of the tests were od-
ainistered in group form with the exception of the Yorm
Nemipg test. In order to avoid sequential effects of testinsg,
the tests were randomized before each group administration.
The total testing time was about ones hour end a half per
group with periodical bresks during this period. Before
each test, the e:aminer read the instructions aloud as the
group read them silently to themselves. /fter the instruc-
tions were read, the group was esked if they clearly under-
stood what was to be done. If so, then the testing began.

At the end of the group testing, easch subject was
individually sdministered the Form Nasinz test and the
Informatiop subtast of the ¥Wechsler Adult Intellizence Soale.
This subtest was administered to both aroups in order to
obtain en estimate of their intellizence level., 1t was
selected because its correlation with the full scale I.G. is
the highest of the total battery. That correlstion is re-
ported to de .87 between the ages of twenty-five end fifty-
rivo.l5 The score an individual received on the Inforastion

15 David Weohsler,
igence S y New York,
19 » p . 6"1 .
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test was converted to a sculed score and then multiplied by
eleven. Thie value was then transformed to a full-scale I.u.
from the tablss which correasponded to the subject's aze
group.

In addition to the sbove, the control group was esked
to 4draw a pioture of a person, The reeson for this task
will be explained in the following seotlon.

3. Desoription of the Zxpsrimental and Control

Groups.

The experizental populetion wss composed of thirty
male petienta who were dlagnosed as schizophrenic reaction.
The diagnosis was considered finel if it wae made by at
least two indepsndent psychietrists. The division of the
nuaber of pstients aceoriing to the dlagnostic sub-categories
of schizophrenia is eas follows: twenty paranoid schizoph-
renics, four simple sohizophrenics, three acuts undifferen-
tiated sohizophrenics, two catatonioc schizophrenics, snd one
chronic undifferentiated sehizophrenio.

The subjeots were selected from the Tsychistric Unit
of the Distriet of Columbia Genersl Hospital in %ashington,
D.C. Only those subjects who could read and write ware
included into the experimental =mroup, All of the patients
were newly admitted to the hospital and were tested approxi-

mately two to taen days after admiesion. Only three subjects
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were not on aelioation at h2? time of testing. The remeining
were being administered trsnquillizers of varying dosages.

Oilher churacteristics of the experisental and oocntrol
groups are shown ip Table II. Indiceted in that table ere
the mesne, standard desviations =znd eritical ratios of three
variables: age, esducation, and estimoted I.%.. level, 2 dis-
cussion of the comparison of the groups on these veriables
will follow subsequently.

The control group was composed of thirty individuals
who are employed as correctional officers et the Youth
Center; an institution of the Distriot of “olumbia Department
of Corrections.

A brief soreenins device seemed necessary in the
selection of the coatrol sroup im order to determine whether
any psychotic disorder was present despite the fact that
these individusls were zainfully employsed. Thers were ausked
to preduce a drawing of a single person. These human figure
drawings were then taken to three dirferent psychologl sts who
were asked to judge whether they werse productions of a
psychotic or non-psychotic sudbject. Only those cammes whioch
were egreed upon by all three psycholosists as being non-~
psyehotic were ineluded imto the gontrol group. This aroup
was 2130 asked to rill out a brief historiocal questionneire
whieh included the following question: "Have you ever been
hospitalized in a mental institution?"” Those individuals
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T‘bl. II «™

Critiocal Ratios of Means Betwesu Noraal and Schizophrenio
Bubjeots on Age, Education, and Estimated I..L.(N - 30).

Variable Stat. G pire, O CR. B8Bignif.
Boniz. Eontroi

Age 32.46 33,03 57 1.62 35 -a
o 8.10 3.20 4,90 1.13 4.34 .0
Cm 2.26 35
Go 1.09 17

Eduocation

in Grades N 12.27 11.93 .34 .78 .45 -
a” .51 2,24 .97 .52 1.88 -
G .58 .19
Y .18 .09

?3%“?.::21 X 102,56 108.83 6.27 4.68 1.34 -
¢ 18.70 16.93 1.77 3.25 .55 -

G/V\ 12.0‘ 9.87
S  5.82 4.77

a Significance levels greater than .01 are not
reported,
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who enswered ths question affirmactively were dropped from
the control group.

The experimental and control groups were satohsd for
«ge, education, sestimsted I.<. level, and sex since 1t was
felt thut these variables may affect the performance on the
experimentsl testis. The groups were ccmpared through the use
of the oritical retio test of uncorrelated groupa and the
results of this ocompsrison are shown in Table II.

There was no signiricant difference found beyond the
.01 level of probability between the means of the groups with
respect to age, educstion, and estimsted I... level. Only one
significant difference emerged from this ocomparison. That
difference ocourred in the standerd devietions for the age
variable., This seems to be due to the fact that the control
group is more homogeneous than the experimental group with
respeot to esge., The remalning tests of the standard devie-
tions were found to yield non-significant differences.

4. Statlistiocal Design.

The atatistical analysis for the first hypothesis
utilizes a D-method of feotoring whioh huas been reported by

Oagood, Suei and Tannenbaum,t® This is a method of factoring

18 Charles 7, Osgeod, Georgze J. Suci, snd Teroy H.

Tannenbasum, The Esaaggggng% of Meanips, Urbana, Univereity of
Illinois Press, 1657, 1-342 p,
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whioh is considered eguivalent to the centroid method of
faetoring. The primcipal difference between the two techni-
ques is that the centroid method begins with correlation oco-
efficients in the original metrix while the D-nethod of
factoring can begin with either sorrelstion coesfficients or
raw scores in the original matrix, The results of these two
methods ylield very similer feoctors. Bvideance of the asimi-
larity of these two techniques ip presented dy the above
authors in their beok,l?

The logic of this method of factoring is baelc to
correlational analysis. That is to say, the greater the
relationship between any two columne of scores, the greater
will be their sume of cross-products, Hence, if the two
colusmns co-vary perfectly, them they can be considered as
equivalent. This method usess the sums of cross-products to
deterajine the relationship betwesan any number of variables and
yields results quite comparadle to the traditional factor-
analytie methods,

In order to distingulash the two methods of snalysis,
a different terminology is suggested. In the D-method of
factoring, & "coordinete” oan be considered the same a2 a
"factor loeding"” end, a "dimension” can be considered

equivalent to a "faoctor".

17 Osgood, et al., Op, Cit., p. 42-46,
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The method of anslysis as applied to this linvestiga-
tion, procesded froa a matrix of raw scores. Since these
scores were obteined from ten different tests with differing
socoring aystems, a procedure for normaliaing the data vas
employed in order to make a ziven score comparable to any
other score of a different test, Hence, the raw scores of
both groups wers converted into staninees, These stanine
scores ware then re-entersd into a new mstrix which formed
the busis for the D-method of fastoring.

The first dimension was extrazoted from the matrix by
applying the following formula:

Eaxjhxji

1 c ‘z xah”

where xjh is the score of the "j"th individual on the "h"th

Y]
I

teat. All summetions are over "j", where § = 1,2,3,..k,.
Similarly, the second dimension was obtained by
applying the formula:

mex“-GI OI
¢ &4
111 =
i ie ‘-ch
where UI is the ooordiaate of test "g" on dimension "I",

.
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The third dimension wes found by extending the above

foraula and §{s given as feollows:

Z2X X

-, €
it il It

-C_. ©C

I, I1I,1IX

c 4
III1 = ! !

2. 2. 2
\%ixar -z, *“nt

This process oontinues until the dimension coordinatss are
reduced to zero or s negligible amount of variance of each
test 12 left in the matrix, In this investigation, the pro-
cess of extrecting dimensions ceased when greater than ninety-
five per cent of the variance of each test was socounted for
by the total number of dinmensiocns extracted. The percentaze
of the variance which each test sontributed to eaoch dimension
was deterained by the following formule:

-4
vIg s
S
ie
where "V, " i{s the percentsge of the variance of test "z"
e

that is asaociated with dimension "I"; and "GI " is the
8

coordinate of test "g" on dimension "I,

When the ninety-five per cent oriterion wus met, it
was necesssary to determine whether the dimension identified as
the convergent-thinking dimensiopn was the same for the normal

and sohizophrenic groups. 1In part, this was determinead
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through the use of the Pearson product-moment coefficient of
sarrelation. The correlation was computed betwsen the dimen-
sion coordinates snd the percentege of the varlance of each

test for the convergent-thiaking dizension. The formuls used

was$
BZXY - (ZX) (ZY)

Txy - =
i[ nzxze- (202 [nzye- (=1)2)

This statistic, however, would only be shle to indi-
cate whether the dimenslons inoreased or decreased in magni-
tude to a similar degree. The correlation ratio wuld not be
able to indiocate whether the differences between the
variances of corresponding coordinates were large emnough to
be considered significantly different. In order to detemine
whether these differences were significant, a oritiecal ratio
of proportions wae applied to oniy those tests which defined

the convergent-thinking dimensiocn. The formula used is es

follows:
C.R. = P1 - Pz
Cp
where GB =
\{Gfp]_z ¥ G‘pgz
P q
and cri g = 1 1
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The second part of the statistlical anslysls is
desizned to test the aypothesis of the significunce of tue
differsnce between the means of the aroups on eaoh of the
convergent-thinking tesis. The statvistical test of aignifi-
cance used in each cese was the critical ratls tast for

uncorralated zroups. The formule 18 siven as:

D

c.n. =

Tp

where ¢Cp -

*G-naér(r"z
1 1

and O"M - le
1 \ E-1

A nore preocise measure of the differences bestwesen the

means would be a oritical ratic test for matched groups
sinoce the experimental and control groupe were matched for
sge, educstion, and estipated I.5. level, In this case, the

astandurd error of the difference would ba:

Oy = \{[O-—I;d_‘_ 0——"28] [l-r :5]

where » ig s multipls correlation betwsen the matohed

vériables and the ¢riterion variszble. The advantace in the
uase of this formulas is that the standard error of the

difference is reduced by the magnitude of the correlation and,
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therefore, meximizes the criticel rztio velue., In this in-
vestigation however, th: oritiosel ratlec test for uncerre-
leted groups was applied rirst to detsrmine if the differences
between the means would be significent despite the fact that
the correlation was not accounted for im the formula for

the standard error of the difference. If the differences
between the means were found to be significant, then it
seened unnecessary to enploy the oritical ratio teat for
matched zroups simce this formule would tend to indrease the
eritioal retio beyond an already signifiocant value end would
not add any additions)l mesning to what had been found using
the oritical ratio test for umoorrelsted groups.

In this chepter, the experimental design of the
investigation was presented, It described the instruments
to be used, the method of administration, the experimental
and control ropulstions,und the statisticel snalysis of the
deta., In the following, the results of this investigation

will be presented snd discussed,



CHAPTER III
RESULTS AND DISCUSSION

This chapter is divided into three parta. The first
part will present the results of the D-Method of factoring.
These rindings will be dimcussed in terms of the firet
hypothesis. The second purt deals with the difference in
performzence betwsen the schizophrenic and control groups on
the experimental tests, This pert will be dlscussed with
reference to the seocond hypothesis, The third part will

present suggestions for further research.
l. Results of the D-lMethod of Faotoring.

The results of the D-liethod of feotoring for the con-
trol and experimental zroups are shown in Tables III and IV
respectively. Indiocated in tho2e tablee ere the original
coordinates of eaoh test on sach dimension. 8ince the co-
ordinute values vary with the magnitude of the sums of the
scores squared, s comparison between the two croups must
necessitate eome rethod for makin: the coordinates compuradle.
This was done by computing the percentage of the variance
that each test contributes to each dAimension according tc the
method described in Chapter II. The results now expressed in

tersns of the percentage of the total varisnce, are shown in
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Tabl‘ In [

Coordin:-tes cof Tach Teat on Taoh Dimension for the Control
Group.

e e e e e e

|

Dimensions
Test D, Do D Dy Dg Dg
Inventive Opposites £9.33 00 - ,21 - .03 .18 .00
Word-Group Neming 28,87 2,27 1.96 1.43 1.58 .80

Correlate Completion II 27.89 -.80 - .97 3.09 5.40 79

Camouflaged %ords 27,72 1.88 4,17 3.34 .99 7.85
Sentence Crder 27.58 4.48 1.74 S5.70 2,24 3.08
8ign Changes £7.53 4.99 1.69 .00 8.20 .00

Humericel Operations 27.17 4.90 1l.79 2,39 9.44 00
Objeot Synthesnis 26.7% 5,64 10.67 00 ,00 00
Punched Holes 26,76 6.61 1.92 9.83 ,00 +00
Form-Neming 20.49 12,58 ,00 - .41 .12 .33
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Table IV.-
Coordinates of Each Test on Each Dimension for the Schizophrenio
Group.

Test By D FEQAL"‘%T'LQ%’; Dy Dy

Inventive Cpposites 21.70 .00 00 - 01 .01 .00 - .01
‘ord-Group Neaming 19.88 -2,05 -2,08 -2,11 2,10 - .51 - .64
Correlate Completion II 17.93 2.22 1.81 .73 2.47 4,65 - .01
Cacouflaged Words 15.99 2,08 .59 .68 6,18 00 -~ .63
Sentence Urder 18,18 -2,66 ,99 4.89 2.41 -1,.538 -1,67
Sign Changes 20,60 - .95 -1,03 -2,77 1.96 2,04 - .31
lumericsl Operations 10.83 .43 .47 1.13 2,90 3,05 3,32
Object Synthesis 17.56 -2.,53 -2.,22 7,083 .78 - .42 - ,30
Punched Holas 19.54 7.5 .00 L,00 ,00 .00 - .01

Form.uanin‘ 1302” 1.60 7064 .00 "-Ol -01 .OO
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Tables V and VI for the ocontrol and experlzental sroups
respectively.

The most prominent finding thut appesrs in those
tables is the emergence of s zeneral convergent-thinking
dimension indicated as Dimension I, All of the tests load
heavily on this dimension suggesting thet in both normals and
schizophrenics, these teats are measuring similar cognitive
processes. Furthermors, each test is contributing a larger
amount of variance to the general convergent-thinking dimen-
sion then to the speoiriec variance unique to the individual
test charecteristios,

The concern of this investigation is to determine
whether the tests of convergent-thinking are seasuring the
same function in schizophrenios as they are in normsls. Two

very similar dimensions emerged from two independent analyses

The question now remeins: Can thesge dimensions be conesl dered
equivalent? One atiespt to determine their eguivalenoy wss to
correlate the coordinates of Dimension I of the control group
with the coordinates of Dimenszlon I of the scnhizophrenic
group. & Pearson product-moment coefficisnt of correlation
wes found to be .98 bLetween the raw coordinatas,end .99 be-
tween the percentazes of the variance of corrsesnmonding
coordinates in bdoth groups. Both of these correlations are
significant beyond the .0l level of conridence. This

suggests that the coordinste values co-very to a dezree that
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Table Vo -

Perosntage of the Varianoe of Teoh Test on Faoh Dimension
for the Control Group.

Test W Dy Dy

Inventi ve Opposites l1.00 .00 ,00 .00 .00 .00
¥ord-Group Naalng .96 .01 .00 .00 .00 .00
Corrslate Completion II .80 .01 .00 .00 ,035 .00
Camoufluged Vords L9 00 .02 .01 00 .07
Sentsnce Order .88 ,02 ,00 .04 .01 .01
8izn Changes .88 ,03 .00 .00 .05 .00
Huzmerical Operations .86 .08 .00 .01 .10 .00
ObJect Synthesis B3 .04 .13 .00 .00 .00
Punched Holes .85 L,00 .00 .11 .00 .00

Foran-Naming L8 .18 .00 .00 .00 .00
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Tﬂbl‘ Vi.-

Perceutage of the Variance of Rach Test on Each Dimension
for the Schizophrenie Group.

Dimensions
Teat ‘ﬁl ”52 D"'L'Ekb'g"j D. D, D

S 4 5 6 -7

Inventive Opposites 1.00 .00 .00 .00 .20 .00 .00
Word-Group Neming %7 -,01 -.01 -.01 .01 .00 .00
Correlate Completion II .0 .01 .01 .00 ,02 ,06 .00

Camouflaged Words .6 ,01 ,00 .00 ,13 ,00 .00
Sentence Order .89 -.02 .00 .08 .02 -,01 .01
Sign Changes .96 .00 .00 -,02 .01 .01 .00
Numerical Operations .80 ,00 ,00 ,01 .08 .06 .07
Objeot S, nthesis .84 -,01 -,01 .13 .00 ,00 .00
Punohed Holes .86 .14 .00 .00 .00 ,00 ,00

Forn-Naming 74 .00 .25 .00 .00 .00 .00

M ——
m
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eould not be accounted for on the basis of chance zlone.
However, the faot that they co-vary consistently does not in
itself indicate that the corresponding coordinates are
equivalent since the difference betwsen the coordinates may
be quite large end still yield a significsant correlation.
Henoe, a oritical ratio of the proportions was performed on
the corresponding coordinstes of Dimension I betweon the
schizophrenic and control groups. The resulte of this test
ares shown in Table VIXI. An inspection of this table reveals
that the differences between the nercentage of the varience
that each test contributes to the general convergent-thinking
dimansion are not signifiocant betwsen the schizophrenic and
sontrol groups. This suggests, therefore, that the experi-
mental tests are measuring the same function in schizophrenics
as they are in normals, and that the convergent-thinking
activity is operative in sehizophrenics ss well ss in
norsals, This lezds to the conclusion that convergent-
thinking mctivity of sohizophrenic patients does not Aiffer
essentlelly, or in kind, from the convergent-thinking
sctivity of normal subjects., The first hypothesis cannot

be rejected by this lnvestigation. Thst hypotheris is =zs
follows: There 18 no significant dirfference between the
dimenslion acoounting for the varisnce of the convergent-

thinking sotivity of schizophrenic and normsl subjects.
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Taeble VII.-~

Critiocal Ratios of Percentages of the Verlance of Dimension 1
of the Control and Schizophrenic Groups for ETac: of the Ten
Teats (N = 30).

Test Stat. __ Gro Dife. Gy ©C. .
Comtrol Sohiz.

Inventive Opposites p 1.00 1.00 .00 .000 -
oh .000  .000

Word-Group KNamlng P .98 «97 01 .045 .222
op .001 .00l

Correlate Completion g «90 «90 .00 078 -

Camouflaged Words P .89 .86 .05 ,084 .357

-

ap .003  ,004

Sentence Order P .88 89 .01 .084 119

2

op .004  .003

Sign Chenges g .88 .96 .08 071 1.1i27
ap » 004 001

Rumerical Operations g .86 .80 .06 095 832
Q‘p ® 004 . 005

Objeoct Synthesis .83 &4 .01 095 105
O‘p . 005 O 004

Punched Holes ol .83 &8 .03 .095 016
o5 .005 004

Fora-Naming P .82 74 .08 .105 762
- .005  .006
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Before leaving the analysis of the D-method of
fastoring, soms other results are worth noting. It cen be
ocvserved that the schizophremic patients aocquired ome more
dimension than the normal group. It appears that the
dimensions of the schizophrenio group increase in their
apecifiocity due, perhaps, to some extraneous variables thut
are added to ths cognitive processes by the schizophrenic
patient. An analysis of these specific variables thst show
a deorease in their loedings on the convergent-thinking dimen-
sion end an inocresee in their los iings on the specific test
dimension, may yield sigmificant information regarding the
anigue gualities of schizophrenic functioning. An item
analysis of the epecific scales would be of value in deter-
mining the aanner of response thet 1s most ocharaoteristic of
schizophrenio patients.

The results of this investigation do not agree with
the ocneclusions made by either Simkinl or Cohen.2 Their
contention wes that there are basic differences in ocognitive
funot ioniag between sohizophrenios end normals because the
fsotor loadings of the sohizophrenis group on the "G" factor

1J.8, 8imkin, "An Investigation of Differences in
Intellectual Factors between Noramsl and Schizophrenioc Adults",

in Mierofilm Abstracts, Vol. 11, No. 2, 1951, p. 448-449.

2 J. Cohen, "Factors Underlyinz “echsler-Bellesvue
Porrormanoo or Throo Kouropsyohiutrio Groupa" in Journa
0] logy, Vol. 47, Ko. 2,%6‘5‘2,'!*'
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were lower then im the normal zroup. In this investigation

it has been noted that the onordinate velues on the convergent-
thinking dimension were not significantly different between
the two groups. This suzgzests that perhaps the reason for

the shifting of the factor loedings in the above-mentioned
studies may be due to the multidimensional sspeots of the
variables involved, If the tests are a composite of a

number of variables, then a change in any one of these
variubles may produce a significent shift in the faotor load-
ings of @ given test. The faot tlhat it has been shown by
Cohen® that the subtests of the Wechsler-Bellevue Intellizorce
Scale 40 loed on a number of factors at the same time, sup-
porte the srgument that shifts in factor loadings may be due
to extraneous variabdbles rather than the one that is assumed

to be operative.

Another point of interest in this investization s
whether Guilford's classification of factors according to
Table I emerges in this snalysis,

Dimension II sppears to be a figzursl dimension since
it incorporutes those tesats in wxhich perceived form ia essen-
tial. Dimension III has only two taests whioh load on it sub-
stantially. These tests require that the subject perceive

objeots in a new or different way. This dimengion, therefore,

3 cOhﬁn, in g&t. s po 359"3650
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gseems to correspond to the row im Teble I celled "transforma-
tions". Dimension 1V is ambiguous. It includes the tests
oalled Pupnohed Holes snd Sentenge Order which are in
different rows and different columns. It suggests thst since
the test Punched Holeg 414 not appesr in the row named
"traneformaetions™, thet perhaps it is more mesningfully re-
lated to figural ordering than to its present locstion,
Dimension V sppears to be =z dimension of "unigue conclusions”
and Dimemsion VI is specific to the test Camouflaged Words
whioh represents a feotor called Structural Redefinition.
S8ome of the loglcal categories, therafore appear
valid while others dc not appear at all. There is no overall
structural or neming dimension while the conceptual and
correlate dimeneions sppesr to be subsumed under Dimension I.
The schizophrenics have more specific dimensions than the
pormele. Dimensions II, III, and VII are specific dimensions
accounting for most of the residual variance of a sinile
test. Dimension IV seeme to be & conceptusl dimension since
it is identifled by two tests in whioh verbsl concepts are
corumon to both. Dimensions V and VI are dboth structurel

dimensions which have separuted for soce inexpliceble reasen.
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£, Perforcance of the Semples on the Experimentel

Tenta.

The second hypothesis stetes that there is no signi-
fioant difference between the performance of the sochizoph-
realc apd normel subjects on any of the convergent-thinking
tests. To test this hypothesis, a oriticel reatio of means
was perforssd on the raw data and the results are shown 1n
Table VIII.

The results of the eritical ratio test indicate thet
the schisophrenics performed significently lower than normal
on all of the convergent-thinking tests. The differsnces
between the means of both zroups were found to be =l anificaat
beyond the .0l level of oconfidence. The second hypotheslis,
therefore, is rejected by this investigation.

These results are in agreemept with those found by
Wilkins® on the Primary Mepta)l Abjlitjes Test. The results
of that study indicuted that schizophrenic patients perforued
significantly lower than norssls on every factor, The con-
currence hbetween the results of the present investir:tion and
the one mentioned ::bove suggests the hypotiesis that schizoph-
renic ooanitive functioning reflects 8 gseneralized rather then

e dirfarential derioit.

4 Muriel %ilkine, o) Sehiz anic Tattern ¢

M’ unpublished Masters Thesis presented to the
chool of Psyschology and Education of the University of
Ottawe, Cntario, 1959, vii-75 p.
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Tabl. VIIIO"
Critical Hatio of Mean for Rach Test Between the Schizophrenic
and Control Groups (N = 30).
o R RS R e R S L S s

Teat 8tat. Dire. o5 C.R. Signif.
8S8ehiz.lontrol

Inventive Opposites M 14.00 22.80 8.80 z.88 3,08 .01
¢ 11.80 10.13

4.63 3,53

8ign Changes B.63 14,83 6.20 1,67 3.71 .001
6.70 5,97
1.66 1,23

Objeot Synthesis 4.53 8,03 3.50 .8l 4.32 .,001
3.483 2.70
41 25

¥ord COroup Naming 7.280 13.37 6.17 1.80 4.11 ,001
6.23 5.17
1.34 o9z
3.27 4.20
37 .81

Numericsl Operaztions 27.97 73,08 45,06 6.28 7.18 ,001
l8.20 28,53

11.41 28,02

Punched Holes 2.10 4.87 2.77 .82 3.%8 .01

3,27 3,33
37 38
Correlate Completion $.50 135,97 8.47 2.683 3.22 .01

II 9.27 10.73
2,96 3.96

Zentence Order 4.07 8,60 4.53 .86 5,27 ,001
3.70 2,77
47 28

Form Naming 118,77 72.17 46.60 5.09 9.16 .001

25,00 11.40
21.51 4.47

TR g1ae Jax ek 2k A9k 34k 34k aam 2

-
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8., BSuggestions for Further Research.

These findings indicate that convergent-thinking
activity in schizophrenic patients is reduced markedly. That
is to say, that when confronted with a task in which ome ocon-
clusion or unigue answer 18 required, schizophrenics show an
inability to funotion esffactlvely. This seems to be the
case despite the type of results or the type of st imulus thst
is pressented. W¥hat seems suggested, therefore, is that when
pathology ensues, a generalized inability to function effec-
tively on & cognitive level aeems to predominate.

Halatoads describes & similar process in organio
patients which seexs applicable im this case., He lescribes
a "P" fector which seexe to reflact:

(...) the undistorted power faotor of the brain.

It operetes teo counterbalance or resgulate the
affective forces and thus frees the growth %rinciple
of the ego for further ege differsntiation.

The power factor sesms to be not only a counter-

balance to disruptive affective states, but also an energizer

of cortical functioning. Helstead stutes:

5 Ward C. Halstesd, Brein und Intellisence, A Suanti-
tative 3 he Front bes, Chicago, University of

cago Press, 1947, v-206 p.
6 1bid., p. 147,
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The P faotor is a dynamic factor which, in terma
of a single estimatlion, probably best reflects the
over-all status of the brain., It ie sensitive to
the presence of the reletively tfzall lesions in the
brain and to the sffects of low-grade enoxla. There
is reason to believe that it is sleo sensitive to
gertain concommitants of fatigue states. Its
specific physiology is unknown, but it would not be
surprising should it be found to parallel those
vital processes which sustain 3he brain and oortex
at a high level of e:fiolency.

It §s unfortunate that the power fsctor has not been
investigated in the functionel psychoses, 8ince the severe
reduotion of cognitive functioning as observed in this inves-
tigation suggests that such a fector msy be operative in
sohizophrenia, If such la the case, then it should not be
surprieing that an inhibitory process is operative in schizo-
phrenics since their total functioning 1s tempered by affective
processes which, as Halstead suggests, i{s inversely relzted
to the efficienoy of the “P" faotor.

This kind of framework would seex to also acecount for
the response patterns which appear oharscteristic of schizo-
phrenics. It is quite probable that the phencmenon of ovsr-
inclusive thinking or a conorete attitude reflescts the manner
of sohizophrenio response when the power frotor or the energy
level of the cortex is reduced to the extent that an appropriste

response ocennot be given,

7 Halstesd, Op. Cit., p. 98.
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Further ressarch is zuggested to determine whether
this process of snergy reduction or inhibition is reversable
in the functionel psychoses, This investigatlion suggeats
that convergent-thinking is the same in schizophreniocs as it
is 1n normsls, but that they differ significantly on the
lsvel or degree of functioning. It may be hypothesized,for
example, that when & schizophrenlc patient recovers from his
psychotio adjustment, his ability to operate effectively on a
cognitive level is slso restored. One wey in which this could
be studied would be to investigate cuses of pre- and post-
psychoses, Another possibility would be through the use of
the psyochotomimetliec 4rugs; the assumption being that as the
affscotive atates predominste, the power fector or energy level
is reduced thus rendering cognitive processes ineffective, If
such functions ae convergeni-thinking appesr restored upon re-
covery, then we may have further evidence thst schizophrenioe
thinking differs from normel thinking in degree more than in
kind,

Apothsr area of ressarch thet could de su:rested is
the continuad fpvestigzation of Guilford's model of the
structure of tie intellect. It may e hypothesixed thut if
schizophrenios ahow a genereli:ed reduction of convergent-
thinking functions, then differsnces between schizophrenics
and nornals may emerge on 4ivergent-thinking activity and

other funections,
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Ansyal,a for example, suggests that the schizophrenic
patient is not impaired insofar as apprehending relationships
are soncerned, but in the anprehension of systems. This seenms
raloted to the faotors called "cognition” within Guilforad’s
system. These factors have to 4o with the uspprehension, re-~
cognition or discovery of coanstructs of one kind or another.
If Angyel's hypothesis is correat, then there should be no
difference between asohizophrenlies and norzals on these
faotors.

Bleuler® sugpests thut zemory functions are not dis-
turbed in schizophrenics. This hypothesis, too, seems
testable in terus of Guilford's memory faastors,

It is importent to mentiom at this polnt that con-
ticued resesroh with other nosological groups ia necesesary,
It would be significant to determine how neurotics and other
psychotic groups perform on these tests of convergent-thinking
and whether they may be differentiated from each other along

g8 continuum of convergent-thinking activity.

8 A. Angyal, "Diaturbancoa of Thinking in “ehlzoph-
renia”, in J.8. Kasanin, Lg 26 and in & eni

9 Eugen Bleuler, "Tho B&sic Symptoms of :ohizcphrenia™,
in Devid Repaport, Orzen D Pat :
New York, Columbia Un vorsity Dress, De

599«450.
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The possibility exists that perhaps these tests of
convergent-thinking zay be used as indices of the extent of
pathology. It seems imprcbable that the decrease in effi-
ciency of cognitive functioning ocours sbruptly and suldenly
in the development of schizophrenisa. It is more likely that
the process develops through prozressive stages., If this is
so, then cognitive functioning should also manifest e de-
crease in efficlency in prozressive staves, This suggests
the possibility of releting convergent-thinkine deficits with
inoreasins staces of pathology or chrculcity, The hypothesis
is advanced, then, that as the severity of the psychotic
Gisorder incoreeses, the effective use of convergent-thinking
funoction deoreases., Further, if this process can bLe assured
to be reversible, then we should be able to expeot an in-
oreuse in the efficlent use of convergent-thinmking functions
&8 one progresses toward e normsl adjustment, Implied in the
abdove 18 the sugzestion that 2 measure cof cognitive functioning
may serve as an indicator in detecting the positive effects of
peyshotherspy.

In the edbove, a number of hypotheses have been
advensed for further research. It is admitted that these
hypotheses are only logical hypotheses whioh may or may not
be true. However, they have been sugzested in order that they
may guide further investications in this area.

In the followinz seotion, a suzm.ry of the entire

investipation will be presented,
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The baslc hypotheszes arcose from the question of
whether zohizophrenie cognitive functioning differed essen-
tially from normal cognitive funotioning. In terms of the
scope of this investigation, it was hypothe:zized that there
is no signirioznt difference vetwsen the dimension accounting
for the varience of convergent-thicking activity betwean
schizophrenic and normal subjects, Convergeant-thinking
activity refers to tose coznitive tasks in whioh there is
elmost Blwouys ons conclusiocn or answer that is unique to the
problem. The enalysis of the data 414 not permit a rejection
of the first hypothesis. This implied that, with respect to
convergent-thinking activity, scuizophrenic patients and

norzmz)l subjects demonstrste a similar cognitive process,
The second hypothesis is concerned with determining

if there were any siagnificant differences between the

perforzance of the two sroups on any of the cocnverzent-
thinking tests. The snalyeis of the differences between the
neans leads to the rejection of the hypothesis that there
were no sizniflioant differences between the two groups.

These results implied thet the differe:.ce between schizophrenic
and normsl subjeots on oonvergent-thinking activity lies in

the effective use of this ability.
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These conclusions were interr-eted withiu the fraze-
work of Halstezd's "PY fazetor sugzestin- th.t a reduction of
sortical enorgy may exist in =ohizophrenic patients which
could account for the inhiditlon of the effactive use of
cognivive funotions. Further hypothesas for subseguent

resesreh are sdvanced in the body of the thesais.
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APPENDIX 1

CAMOUFLAGED WORDS wCAXOLA

NAME TESTING

(Print) _ NUMBER
Last First Middle

GROUP DATE

In this test you will be given a series of sentences. Concealed in each
sentence is the name of a sport or gameo The letters of the name of the sport or
game appear in their correct order, without intervening letters. They may
appear within a longer word, or they may appcar as the end of one word and the
beginning of another, You are to find the name of the spart or game and meke a
circle eround the letters forming it,.

Look at this e:zample:
COW.: 0 CE\}IS NOT A SOLDIERLY ATTRIBUTE.

In this case the name of the game is DICE, which appears as part of the
longer word COWARDICE, and has been correctly marked,

Now try this exeample:
TO HELP BEAT THE HUN, TIN GOES A LONG W/Y.
In this case thc neme of the sport is HUNTING»s made up of the word HUN,
the ward TIN, and the first letter of GOES, Draw a oircle around these letters

in the sentencee

Remembery, it is the gequency of the letters that makes up the name of the
sport or game; punctuation marks are to be ignored.

This test consists of two parts, each containing 10 items. You will have
L minutes for each part,

Are there any qucstiors?

STOP HERE. W/IT FOR FURTHER INSTRUCTIONS.

Renroduced by permission of Je« P. Guilford
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PART I

One could tell he was a Mongol from his costume.

"I'm keeping the job I've got, racket or not," said the gangsters

She was as graceful as a nymph, and bellet dancing came to her naturally.
The Kentucky Colonel found some bad mint on the top of his mint julep.
He's not much good, but pitches shut-out games occasionally.

We traced thc shipment, and found the missing box in Gulfport, Lae

For a Christmas present, he handed me an "E1 Ropo," lousiest cigar on
the markctso

I am sorrys 1 didn't know he was ailinge
We used to bte good friends, but I haven'!t seen Lucas in over a year now,

In most Americean colleges a well-rounded education is the standard; arts
and seciences dominate the curriculum.

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS,
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PART II

She got her husband to best the rug by tcelling him how good the exercise
would be for hime

In computing effective lift (hydrogen per squar. foot), ballonists must
consider atmospheric pressurce

The white fhour in one bin got mixcd with the wholewheat flour in another
bin,

Whenever Meisie gets her diamong ring out of hock, eyes turn to her as
if she werc wearing a hcadlight,

Willie's mother took one look at the pup he brought home, and said,
"Take that hybrid, germ-~laden beast out of here."

The im.irretion cuthorities admitted some extra Cingalese natives to
this country last month,

The Empire Stete Building is so tall the roof is hinged to swing out of thr
way to let the moon go bye.

Over her cyes, the brim of her hat formed an erc; her years were
concealed in its shodow.

flthough the river was deep, we manegod to pull across casily.

"Are you hep?" W00, love that beogic beat i ¥

STOP HERE. W.IT FOR FURTHR INSTRUCTIONS.
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CORREL..TE COMFLETION II e~ RECO1lA

61

NAE TESTING
(Print) - NUMBER
Tast First Middle

GROUP DATE

In this test your task will be to find relationships between words. Each
item in this test consists of two pairs of words and a single word, You are to
supply a word which bears the same relation to the single word as the relation
between the words in the first two pairse

Look at the following exampless

e am ma not ton t00)l ? eceeevccsscsesss /6’5/7—

be enrage rage correlate late about ? Cessases /425¢7L
In these examples the correct word is given in the blank to the right of
the dotted liness In the first example the letters are in reverse order in each
par and in thc second example the second word of each pair consists of the
last four letters of the first word,

In each of the remzining items find the word that completes the third
pair and write your aonswer in the blank at thc extreme right of that line.

The test consists of two parts each containing 20 itemse. You will have
6 minutes working time for cach part. Are there any questions?

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS.

Reproduced by permission of J. Pe Guilford
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PART I

1, thumb hum want an maiden_ 7 eececrccecrcccevcccctnrccnccnnncenncanns
2, examine in infamy am monitor__?  ccecesessscecsscrccisrincccncenencens

3. tomato to intent it berry_?  eecccecccrssrcscccecscicioiiinncscoene

Le niece nee striver sir bemoaning_?  ocescsecessovscsssessccorcrescecne
5¢ pots stop bard drab rats 7  eescecccscscoessecsscccssccesccscsocsses

6e sell tell 1louse MOUSG ©2r 7 eeeeasssesscecscescssseccenssscroncases

7« ¢gander rag fluctucte elf turnig__zno.........o..................e....

8. troop port good dog Wall_? ceseceescsccacscsovecseacssesarenrsscines
9¢ went wont pant pint stint__ 7 seececescicceciocrsccsiscccciciinnecea
10, steel sleet frail flair start 2 ®ecsesoabesesssscsrcsessvrsecene
1lle company come candle cane forget °? N I Y,
12, relapse ear tcn net embellishment ?  ceecesesescescsceccecccenecsos
13, them then silk 5111 5C2ld__7  e.eeeesccccersccscsvtcscccesscoccescce
1he traffic raft drink rind stowaWway_ 2 ceeeccesresasccccergoscocascss
15 stems met drop or emetic ? Gteesecarsstessossseartcrasastascsene
16, handful haul flotsem foam rapid ? 590888800000 t000s0sa0b000as0s

RS————

17 piStOl piston par p:’.‘.t sine ? e rnxxxxxxxyyrmmmmmmmrn

PSS a—

18.' moat at contralto alto morally ? 000006000000 000080csonso0oRocio S

————————

19. add bee aha bib Gnd ? 060 0000ereacsoIedesceeeqgaoEducescoroncedsacsnee

20. curry cry sicstas sets ferment ? @90 EIDOGINOOORA0EODEBO0ROIOROIOTNSE
STOP HERE. W.IT FOR FURTHER INSTRUCTIONS.
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21 domino do brace be memory ? €re000080000000 000000 nsnse0sss0e
22, travel rave model ode enamel ? __ seccccsccescctcsarcscccscreceescs
23, forward draw esteem moet pastime__?  seesssscceccsscccesccocsronces
2le bent cent 1lost mast bOW_? _eeecesoscescsessnsesccsctacccoscocsosane
25, disclosure dire reprint rent machine °? eostssancseeseseentenss
26. boor rob steel lets drool__ ?  cessesevessescecescsccocssscecescos
27s sloop spool snail slain drear_?  ceceseseessccesscsscceccasceacs
28e develop pod kettle elk telegram_? occsseesccccccescecnsscrcscecos
29« meon mien homed humid fleas_ ?  ececocsesssesccsscascvrccccsocsanse

S —————

30. bulb bull balm bell 5ilo_ 7  eseceescscsasssccccsossscscsssssssesse
31. ratchet tear dabbled dead tackling_ ?  eseesescecsccescossvencnces
32, mass mast cord care stalk  ? @rgsescecsessrscescsccssscrossseer
330 stack cat snip in relate__? _ seccercccsocecscssascrcrscscassesnns
34e romper prom ringing grin Penology 7 eceescssseccsiscavecescsane
35 digest dict slont sat  SETVANE 2 cececeesssscsescescsassvssases
36e start art tether ether cheat 2 eescscesccecesesssscsccscsccnses
37« garner garnet 1look loom pine__ 7 eeseesevscecceccaietsssnosnseses
38s nee off her ifs 115 7 eoseecccscrsccsccosscecasaceccesccorcrcrssasse .

395 blast bat turnout trot parking ? 99000000000 0000600000C0 00000

hoi hormone on helmet me demeanor ? C0eesesspececoEdstoancocsoOee
 ——

S —————————

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS,.



APPENDIX 1 64
INVENTIVE OPPOBITES = CAFO7A

NAME TESTING
(print) NUMBER
GROUP . DATE

This is o test of your ability to think of words under certain conditionse
Think of two differont words opposite in meaning to the word narrow belows Ono
word should begin with be The other should begin with we The words are broad and
wide. Thece words have Boen written in the blankse

NARROW v _Frerd w  pile—

Now think of two vords opposite in meaning to the word largee The first
should begin with 1; the second with s,

LARGE 1 s

The wards are 1itilo and small, Write 1little in the first blank, Write
small in the scecond,

Go ahead with the cxercises on this pagce For each word that is given write
two other wards of o osite meanings The words must begin with the lettors indicatede
Go right sheads Do not woit for any signale

STRONG £ W
WRONG r c
DARK b 1

When the signal is given (not yet) turn the page and complete more items of the
smo kind,

Your scorc will be the total number cf correct answers, so do not spend too
much time on a difiicult item. Skip it and go to the next, You may not finish in
the time alloweds The words must bepin with the lotters indicateds

There aro two pcrtse You will have 3 mihutes for cach part.

Are thero ony qucstions?

STOP HERE. WAIT FOR FURTH:R INSTRUCTIONS.

Roprocdueed by pcrmission of Te G. Thurstone



AYPEEDIX 3}

PIRT I
1, EASY d h
26 POVERTY w r
3« TRUTH 1 £
be  CLEN d s
5¢  BELUTIFUL h u
6o  FIERCE t m
To  TALKATIVE s q
8«  COMBINE s d
9o  EXCESSIVE n t
10, CO/RSE a £
1l MODERATE c i
12, GENUINE i u
13e DISCORD p h
e  CORRUPT h u
15, SAFETY h d

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS,



16.
17,
18,
19
204
21e
22,
23,
2he
250
264
274
28,
295
30,

SILENT
GLOOMY
CHEAP

CLOSE

RUDE

FRIGID
EL.TED
ERRONEOUS
MODEST
INCOMPETENT
HYPOCRITIC.L
INDIFFERENT
SIEND
TENTATIVE

BORING

]

APPENDIX 1
P/RT IT
1 n
c h
e c
d £
c b
t h
s d
a c
c b
a s
s h
e i
h s
£ P
a e
STOP HERE, W/IT FOR FURTHER INSTRUCTIONS.



APPENDIX ) L
THE GUILFORD-ZIMMERMAN APTITUDE SURVEY

Part Ill Numerical Operations

FORM A

Name. Date Score.

Nearest age (encircle): 10 15 20 25 30 35 45 55 65 75 Sex: M F
Years of school completed: 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Instructions.—This is a test of how rapidly and accurately you can do number operations—addition, sub-
traction, and multiplication.

Look at the sample problems below:

ADD SUBTRACT MULTIPLY
28 77 94 74 94 52
65 83 —55 -38 X5 X9
2 1 = = - =

= 27 = = 358 =
= 145 = = 29 = = 380 =
= :g‘; = = 3 = = 458 =
= 172 = -3 = = 460 =
= 174 = = 46 = = 468 =
= 182 = = 47 = mm 470 —=

The first pair of problems call for addition. The sum of the first problem is 145. Look for this answer in
the list of six numbers below the two addition problems. The answer space to the left of 145 and on a level
with it is blackened as it should be. The sum of the second problem is 172. The answer space at the right of 172
should be blackened. Do that now.

Examine the remaining practice problems in turn and mark the answers that need to be marked.

The right answers to the two unmarked problems are 36, and 468, in the subtraction, and multiplication
groups, respectively.

When the signal is given, BUT NOT BEFORE, turn the page and begin working on the problems of the test.
The problems will always be in pairs, as in the samples. Mark the answer to each problem in an answer space
directly below it. Do each problem as it comes, working across each row of problems on the page. You need
not write the numerical answer, but there is room for this if you care to do so. In any case, be sure to record
your answer by making a heavy mark in the proper answer space for each problem. ONLY THESE MARKS
WILL BE SCORED. If you should change an answer, be sure to erase your old mark.

KEEP ON WORKING RAPIDLY UNTIL TIME IS CALLED. You will have 8 minutes for the entire test. If you
finish before time is called, you may go back to check your work. If you have any questions, ask them NOW.

DO NOT TURN THE PAGE UNTIL GIVEN THE SIGNAL TO BEGIN

Copyright 1947. Sheridan Supply Co., Beverly Hills, Calif.



Page 2

ADD
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
31 67 58 98 23 17 35 53 66 60 64 37
68 28 22 74 51 84 99 16 27 53 25 88
89 40 30 77 82 56 48 83 35 34 94 60
= 13§ = = 110 = = 147 = = 151 = = 128 = = 173 =
= 148 = = N7 = = 149 = = 152 = = 129 = = 175 =
= 188 = = 120 = = 156 = = 181 = = 137 = = 182 =
= 196 = = 239 = = 157 = = 182 = = 138 = = 183 =
= 198 = = 247 = = 166 = = 1M = = 147 = = 185 =
= 206 = = 249 = = 169 = = 192 = = 149 = = 192 =
{13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)
39 44 70 14 21 1 95 45 27 12 59 92
63 81 19 86 87 46 20 76 33 61 72 43
95 32 97 54 38 55 58 38 96 78 34 21
= 156 = = 144 = = 106 = = 159 = = 141 = = 154 =
= 157 = = 154 = = 107 = = 160 = = 146 = = 155 =
= 158 = = 155 = = 12 = = 163 = = 150 = = 156 =
= 196 = = 156 = = 142 = = 169 = = 151 = = 165 =—
= 197 = = 185 = = 146 = = 170 = = 156 = = 174 =
= 198 = = 186 = = 147 = = 173 = = 160 = = 176 =
(25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (33) (36)
57 N 49 65 67 91 45 24 29 18 69 62
42 15 93 26 68 54 90 73 52 71 50 24
76 41 13 85 K} | 47 36 89 80 47 75 86
= 138 = = 145 = = 151 = = 171 = = 115 = = 172 =
= 145 = = 155 = = 156 = = 186 = = 125 = = 173 =
= W47 = = 164 = = 166 = = 187 = = 126 = = 182 =
= 148 = = 174 = = 182 = = 191 = = 136 = = 184 =
= 167 = = 176 = = 19 = = 196 = = 151 = = 193 =
= 175 = = 186 = = 192 = = 197 = = 181 = = 194 =

Continue on page 3




APPENDIX 1 68
Page '3
SUBTRACT
(37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48)
51 82 78 55 65 97 67 7 83 41 54 64
-13 =35 ~42 =17 —26 -57 -34 =52 —44 -16 -18 -13
= 28 = = 36 = = 28 = = 19 = = 24 = = 30 =
= 38 = = 37 = = 29 = = 20 = = 25 = = 3 =
= 47 = = 38 = = 0 = = 23 = = 34 = = 36 =
= 49 = = 4 = = 38 = = 29 = = 35 = = 41 =
= 5 = = 47 = = I = = 30 = = 39 = = 50 =
= 5 = = 48 = = 40 = = 33 = = 49 = = 5 =
(49) (50) (51) (52) (53) (54) (55) (56) (57) (58) (59) (60)
69 98 85 32 94 76 77 N 72 81 60 92
—25 —29 —57 -15 —68 —46 -30 -79 -20 -33 -23 ~58
= 38 = = 7 = = 16 = = 12 = = 48 = = 27 =
= 44 = = 17 = = 20 = = 21 = = 5§50 = = 33 =
= 48 = = 18 = = 26 = = 2 = = 52 = = 34 =
= 54 = = 19 = = 28 = = 37 = = 58 = = 37 =
= 5 = = 27 = = 30 = = 47 = = 60 = = 43 =
= 69 = = 28 = = 38 = = 52 = = 62 = = 44 =
(61) (62) (63) (64) (63) (66) (67) (68) (69) (70) (71) (72)
56 75 93 50 86 89 95 62 45 70 99 73
—25 -39 —66 -1 —48 —62 —58 -36 -27 =3 —59 =37
= 31 = = 17 = = 16 = = 26 = = 18 = = 30 =
= 32 = = 27 = = 17 = = 27 = = 28 = = 36 =
= 36 = = 38 = = 26 = = 36 = = 37 = = 37 =
= 41 = = 39 = = 27 = = 37 = = 39 = = 40 =
= 42 = = 48 = = 28 = = 38 = = 47 = = 46 =
= 46 = = 49 = = 38 = = 48 = = 49 = = 47 =
(73) (74) (75) (76) (77) (78) (79) (80) (81) (82) (83) (84)
64 97 43 72 63 67 84 47 88 83 80 61
—-40 —58 —29 =37 —-28 —29 —69 -19 =21 -14 —24 =12
= 24 = = 14 = = 25 = = 15 = = 67 = = 38 =
= 28 = = 24 = = 27 = = 17 = = 69 = = 46 =
= 34 = = 25 = = 28 = = 18 = = 70 = = 48 =
= 38 = = 26 = = 35 = = 25 = = 77 = = 49 =
= 39 = = 35 = = 37 = = 27 = = 79 = = 5 =
= 48 = = 36 = = 38 = = 28 = = 80 = = 59 =

Continve on page 4




Paée 4

MULTIPLY
(85) (86) (87) (88) (89) (90) (91) (92) (93) (94) (95) (96)
56 68 82 95 47 34 39 54 55 32 n 39
X9 X5 X 4 X3 X 6 X8 X3 X 4 X5 X 8 X6 X 4
= 304 = = 285 = — 248 = = 17 = = 254 = = 126 =
= 340 = = 295 = = 272 = = 127 = = 256 = 15 =
= 350 = = 326 = = 276 =— = 215 = = 265 = = 364 =
= 404 = = 328 = = 282 = = 216 = = 266 — = 426 =
= 504 = = 331 = = 286 — = 225 = = 275 = = 427 =
= 540 = = 338 = = 322 = = 226 = —= 284 = — 437 =
(97) (98) (99) (100) (101) (102) (103) (104) (105) (106) (107) (108)
58 40 63 37 24 40 38 57 65 78 53 41
X 6 X7 X5 X7 X9 X 6 X9 X6 X5 X7 X5 X8
= 280 = = 249 = = 216 = = 332 = = 325 = = 265 =
= 296 = = 255 = = 222 = = 342 = = 344 = = 275 =
= 320 = = 259 = = 226 = = 346 = = 425 = = 316 =
= 338 = = 269 = = 230 = = 352 = = 536 = = 318 =
= 348 = = 315 = = 232 = = 356 = = 546 = = 326 =
= 356 = = 325 = = 240 = = 381 =— = 547 = = 328 =
(109) (110) (111) (112) (113) (114) (115) (116) (117) (118) (119) (120)
59 76 61 98 75 50 97 3 99 28 60 93
X9 X3 X5 X3 X 4 X8 X 3 X8 X3 X7 X8 X6
= 218 = = 294 = = 290 = = 248 = = 182 = = 362 =
= 226 = = 296 = = 300 = = 258 = = 196 — = 480 =
= 228 = = 300 = = 308 = = 291 = = 197 = = 490 =
= 451 = = 305 = = 320 = = 294 = = 292 = = 552 =
= 531 = = 314 = = 360 =— = 301 = = 296 = = 558 =
—= 536 = = 315 = —= 400 = = 304 —= = 297 = = 578 =
(121) (122) (123) (124) (125) (126) (127) (128) (129) (130) (131) (132)
29 64 67 31 45 27 85 43 73 36 83 96
X 4 ) - X 3 X7 X 6 Xe X 4 X9 X5 X7 X 4 X7
= 112 = = 181 = = 224 = = 318 = = 242 = = 332 =
= 116 = = 201 = = 233 = = 320 = = 252 = = 336 =
= 126 = = 214 = = 243 = = 340 = = 365 = = 342 =
— 382 — - 217 = = 254 — = 387 = = 370 = = 662 =
— 384 — = 224 = = 260 = = 397 = = 375 = = 672 =
— 394 — = 227 = = 270 = = 398 = = 380 = = 676 =—




ATPYNIIX 1 Booklet Noe L 89
OBJECT SYNTHESIS -- CYO1B

NAME TESTING

(Print) _ _ NUMBER
Last First Middle

GROUP DATE

In each of the following items you will be given two objects. Your
task is to think of something you could make by combining the two objectse
For exampse:

Given: Neil and a cane ?

You could make a poper picker or a spear as the result of one way
of combining the objectss You could mcke a hook, if the cbjects
were combined in another way.

Given: Volley ball steel spring LK e hinig /éﬂy

) 7/ I /S
One answer that might serve has been written in the answer space
above ¢

The objects civen should be sufficient in themselves to make the new
objects You should not use objccts other than those stateds Be sure to use
both of the original objects in meking the new objecte

The test is divided into two parts of 12 items each. You will be
allowed 5 minutes for euch perte Only one answer is required for each item,
Work rapidly. If you have trouble with any item, go on to the next one. You
may come back to those not answered if time permits, but do not return to
Part 1 after starting on Pert II.

Are therc any questions?

STOP HEiEe W.IT FOR FURTHER INSTRUCTIONS,

Reproduced by pcrmission of Je Pe Guilford



ARPENDIX 1

PART 1
L. sheet of paper glue
2, push broom coat
3. clamshells shoelace
ha paper clip playing card
Ce wire coathanger newspaper
6o rubber band oak leaf
Te manhole cover chain
84 wire powderpuff
% needle clothes pin
10, wire coathenger rock
1l. brick dish towel
12, rubber sponge screw

S5TOP HEREe WAIT FOR FURTH:R INSTRUCTIONS.



13,

15.

16,

170

18,

19.

204

2l.

22,

23,

2L

screwdriver

pliers

cellophanc

hairpin

golf club

safety pin

inncr tube

key chain

cork

cotton

window pane

thread spool

APPYNRLLT &
PART II

rag

shoestring

candle

button

necktie

string

barrel

stick

spring

scissors

tin foil

nail

11




APPELTIX ) 78

Reproduced by permission of T. G. Thurstone. The uﬁivﬁ;,fgrzmmo

PUNCHED BEBOLES

TESTING
NAME NUMBER
(print) Last First Middle
GROUP DATE
o O

Figure 1 represents a sguare sheet of
paper. It is folded on the dashed line and
then 1t looks like figure 2. A hole 1is
punched through the folded paper as shown in
Efigure 2. Shov by small circles in figure 1
{ where the holes would be when the paper is
iunfolded. The small circles have been drawn

: : for you in this example.
O : :

Figurs 1 Figure 2

S ———

@)

Flgure 3 1s another sheet of paper. When
it 1s folded along the dashed line, 1t looks
R — S—— like figure 4. A hole 1s punched as showa in
ifigure 4. Show in figure 3 where the holes
iwould be when the paper is unfolded.

frremesecnceciann

Figurs 3 Figure 4
Figure 5 1s a

[ sheet of paper which
: C) is folded along the
: dashed line. Then it
looks like figure €.
It is folded once more
and then 1t looks like

figure 7. A hole 1s
: : then punched through
: i 1t. Show in figure 5
: : where the holes will

i ; be when the paper 1s

o @)

e

cmhrecemveamne

O (@) : { unfolded. The holes
eemnecammneeraraesaressnrencascns H eteernccmeceercecemememems oeeesd BAVE been marked for

Figure 5 Figure 6 Figure 7 you in this example.

T ?".n-"""." O These diagrams

represent in the same
manner a sheet of
paper that 1s folded
twice. A hole is
then punched through
: 1t. Show by small

i circles in the first
t square where the

: holes will be when

i : : the paper 1s unfolded.
Seecedarscosn. Gcesssossccncnccsssrncce v sanad

When the sienal is given (not yvet) turn the page and do others like these.WAIT FOR THE SIGNAL.
Be sure to record your answer to each item in the square at the left. You will

have 6 minutes working time for this test.

e e - —— - —— . = s e o
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Page 2

e - - - - - - -

e s e s e - —— - - -

.
Lemsnscsccaccioccoirnonanenan

Do not wait for any signal.

where the holes will

Show in these squares
be'

e e

Go to the next page.
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Page 3
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Booklet 8

ATPENDIX 1
SENTENCE ORIER =~ RPOLB
N/ME TESTING
(Print) - - NUMBER
Last First Middle
GROUP DATE

Each of thc items in this test is made up of three sentences like thcses
/- She bought some food at the market.

3 She returned home and cooked some of
the food she had boughte

!/ She went to the markets.

The thrce sentences 2re not in a sensible order. Clearly, she would first
have to go to the market, then buy food, and then return home and cook the food.
Thus, in order to make scnse, the sentenccs would have to be r earranged in this
ways

She went to the markct..

She bought scme food at the market.

She rcturned home and cooked scme of
the food she had bought,

The item shown abovc has thercfore been answered by writing a "1"% before the
sentence that should come first, a "2" beforec the sentence that should coms second,
and a "3" before the scntcnee that should come thirds

Now rcad thc ncext sample item and decide what the order of the three
sentences must bc for them to make sense. Place a "1" before the sentence that
should come first, a "2" before the onec that should come second, and a "3" before
the one that should comc thirds

He dressed and hurried to work.

He workcd hord and was tired when he
got home that evening.

He woke up whcen the alarm range

You should have numbered the three sentences 2,3, and 1, because he would
first wake up, then dress and hurry to work, and later be tired after working harde

There are two parts to this tost; each part consists of 10 items. You
will have 3 minutes per parte You will have to work rapidly in order to finish
each parte Are there ony questions?

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS.

Reproduced by permission of J. P Guilford.
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APPENDIX 1

The gunmen ran ocut of the bank
as the cashier shouted thet he
had been robbeds

The gunmen got away in the stolen

car,

The gunmcnt stopred a passing car
and ordered the driver to get oute

The warmth of the fire made them
s}eepy.

They built a fire.

As the hours passed it scemed to
be getting colder in the room.

The butterfly flew gracefully

" toward him.

A butterfly onccored end hovered
bricfly over onc of the flowers,

He checked his nct in case he saw
any butterflics,

The cat was relcased for a time
then was returncd to the box where
he sat quietly.

Immedi=tely when put into the box

the animal bit the loop repcatediy-

without pulling.

He went to the loop, took the string
in his teceth and pulled, opening

the doore

Bill had to stop his car right
next to signposts in order to see
the strect ntmes,

Bill could sec the color of the
traffic signnl Llocks away with
his new glasses,

Bill barely passed the eye test
for his driver!s liccnses

6e

To

8s

9o

10,

75

As he approached, he saw that

she was reading a booke

She was sitting on the porch

with her back to the road,

Only her head and shoulders

could be seen.

They were very much frightened

but did not stops

They kept hearing straing

noises as they approached the
barn.

They stole quietly towards the

bern.

Many roads were blocked and
houses flooded.

The river overflowed because of
heavy rains,

Traffic was held up in thec area,
Part of the wastage of the
materizls was due to individual

carelessncss,

Some of the people who used the

materials did not try to

conserve them,

A study showed that about LO%
of the materials was wasteds

The elevator went slowly up to
the fifth floor.

At the fourth floor a passenger
boarded and the elevator
started to descend,

fn insistent buzzer indicated
scmeone on the fifth floor was
in a hurry to go down,

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS.



11,

12,

13,

L.

15.

o ———

pa——

APPEEDIE )

He noticed that somec changes
had bcen made,

The stage wes much larger and
there wore about twice as many
scats,

He had becn to this theater
many years before,

In the evening, his aunt took him

with her for a walk,.

It was after sunset but still not

dark.

The window panes of the houses
they walked past shone with a
dim golden light,

The sun's glcre prevented our
seeing who was leading,.

Jim stumbled when the shot was
fired,

Jim came in second in the race,

He did not heer him and started
for the front door,.

He pushed through the back door
and listcned for him,

He looked into the bedroom as he

walked by to sce if he was theras

He confessced thot he had come
mitted the crimec,

Evidence was found to show that
he was telling the truth, and new
arpests werc mcde,

He claimed others helped.

16,

76
They locked about them and dige

coverced that they were loste

ERE———

After the picnic they went for
a walke.

They had a long discussion.

17.

184

The people outside the cowrte
ouse received the news in
shcecked silence.

Someone rose and spoke excitedly
to the angry crowde.

The pr isoner was freed for lack
of evidence.

The road became wider and there
were more trecss

Further out, there were almost

19,

20,

no houses to be seen,

As they walked beyond the church
the scenery changed.

He takes a rest and sits down
again at the table,

He may sit as long as half an
hour and still find nothing, then
all at once the decisive idea
presents itself.

Often a men accomplishes
nothing the first time he sets
to work at a difficult question.

When he came home for dinner,
his uncle was not yet theres

From a front window he saw his
friends playing below in the
streects.

He sat staring at the clock far
a while and then went upstairse

STOP HERE, WIiLT FOR FURTHER INSTRUCTIONS.



APPERDIX 1 77

SIGN CHANGES -~ CXOLB

NAME TESTING
(Print) . _ NUMBER
Last First Middle

GROUP DATE

This is a test of your ability to do simple arithmetic operations in which
you have to substitute arithmetie signs. In the items on the following pages, you
will be asked to substitute one kind of arithmctic operation sign for another before
performing the operaticn, For example:

In the following problems, wherever you sec:
= replace it by x
*+ oreplace it by =
3=-6 = 18
6*+2 =

h_3 [ -

The answer for the second item should be h and for the third item, 12,
Notice that wherever the = sign occurs in the probJ.ems you should replece it
with x and perform a multiplication. Wherever the * sign occurs, you should
replace it with = and perform a subtraction.

In each group of items on the following pages, you will be told what
substituticns to makee The substitutions will be different from those given in
the sample above and will change for each new group of itemse

This is a speed tcst so work as rapidly as you can. You will have 20
seconds far the first ~roup of items,

When the siznal is given (not now), you may turn the page and begin,
Remember that the substitutions will change for each group of items, Are thire
any questions?

STOP HERE. WALT FOR FURTHZR INSTRUCTIONS.

Reproduced by permission of Je Pe Guilford.



APPENDIX 1

Part I

In the following problems wherever you see:

X replace

replace

* replace i

~ reploce

it by &

it by x

it by +

STOP HERE, WAIT FOR FURTHER INSTRUCTIONS.
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APPFNDIX 1

Part II

In the following problems wherever you see:

« replace
X replace
+ replace

replace

o e

]
-
o

@ ~N O M W w1 O
+ M

I S Y N S R VU R . N
1

In the following problems wherever you see:

STOP HERE.

+ replace

™

replace

rcplace

replace
- 2 ®

1

v ) =
L
2

o)} (o] &= [\ w o [ o v ofe
1

WAIT FOR FURTHER INSTRUCTIONS

it by £

it by =
ity x
it by *

T

it by &
it by ¥
it by x

itby =

i

l

79



APPERDIX 1
Part III

In the following problems whcrever you sees
x replace it by 4
*+ rpeplace it by x

replace it by *

1

f replace it by =
8 « 1 =
g + 2 =
6 &£ 5 =
L + 6 =
8 x 2 =
7 -~ 2 =
6 -2 =
6 x 3 =

In the following problems wherever you secs

b

replace it by

e Jo

replace it by *

+ ™

replace it by

replace it by

e |»

x § =

+

1

o o 8,3 o = 0 -3

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS.



APPENDIX 1 el
WORD « GROUP N.MING - RCSO2B

NAME TESTING
(Print) NUMBER
GROUP DATE

Each item in this test is a list of five words that are all alike in same
waye Your problem is to find a name for each liste Read the following list of
words:

knife pan bowl

rolling pin strainer

Ce’ﬁ;@/ﬂ g /éf}///u,ﬂ‘/é/'

A1)l of these things are used in preparing food, so a good name for the
group is "ecooking utensils" and this answer has been written in the space below
the listo Other correct answers would be "cooking equipment" or "things used to
cooke" It would not be correct to call the list "housekeeping things", or
"hardware," or "things to use" because these names are too broad and general and
include a lot of kinds of things that are not in the lista.

Now read the following semple item and write your answer in the space
below ite Think of the best name for the whole liste

volcano oven Africa
fire sun

You shculd have written "hot thin;s"™ or "warm things" or a similar torm,

When the signcl is given (not yet), turn the page and do more items of
the same kinde The test is divided into two parts of 15 items each, You will
have five minutes for cach partes Work rapidly but try not to make mistakese
Look for the best neme for each list of wordse Do not spend too much time on
any cne items

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS.

FReproduced by permission of Je P. Guilford
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PART I

1, imovie game earnival 8« nail rivet zipper
bowling circus screw fork

2, lake bay creek 9s box skip jump
pool puddle wrestle write

3+ window water spectagles 10, house shoes umbrella
air drinking glass blanket armor

Le banana lemon sunflower 1l. pencil leg fencepost
grapefruit gold tree broom

5 skin ear nose 12, novel dragon dream
eye mouth cartoon mirage

6e moth mosquito swallow 13, blindness hunger deafness
bat aixplane feeblemindedness  bankruptcy

7+ buying meking stealing 1he speech roar groan
finding taking music thunder

15. pencil needle pick
steeple nail

STOP HERE., WAIT FOR FURTHER INSTRUCTIONS.
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PART II
16, nail button 23, vose earring cameo
rivet girl flower
17e respect 2L, election track meet chess
excitement prizefight debate
18, stone brick 25, morning infant preface
concrete cadet kindergarten
19, wood 265 slab cube sphere
foan pyramid ¢ylinder
20, frying pon  gas tank 27, actress cow spinster
solt shaker wastebasket queen hen
21, sculptor violinist 284 glue honey syrup
desipgner milk coffee
22, spider rat 29. astronomer spy audience
grasshopper witness inspector
30s horizon fence shore
hem curb

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS.
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ECORING ORITERIA FOR ng CONVEHOENT-THINKING
TES

C uflazed ¥ord

Sooring: One point for each correct answer.

Part I Part I1
1. golf 1l1. rugby
2. track 12. foothall
3. race, handball, ball 13. binzo
4. badminton 14. hookey
S. pitzh, chess 15. bridgze
6. race, boxing 186. racing
7. pole 17. fishing
8. sailing 18. arohery
9. casino 19. lacroese
10. dearts 20. peol
gorrelate Completiop II
Jooring: One point for each corract answer.
Part I Part II1
l. eide 2l. my
2, to 22, name
3. by 85, emit
4. bag 24, cow
5. atar 28, mane
7. put 27. drear
9. stunt 29, flies
10, start 20. sill
11, fore 31. znat
12. tle 32, stsll
13. scale 33, tale
14. tows 34, open
15. iten 35, seat
l1é. raid 368. eat
17. sing 37. ping
ie- 4iby e, Jut
. ] .
20, fret 9. prig

40. no



1.
2,
3.

4.

5.

9.

APPEXDIX 2
inveptive Oppopltes
Scoring: Ons point for sach correct answer,
Part 1

dirficulst hard

weulithy, wealth riches, rich, resourceful
1lie fiotion, felsehcod, fib,

falalty, fable
dirty, 4dusty, detiled sooty, smudgy, s.ualid,

horrible, horrid, homely,
hideous

tame, timid, tender
silent, still, seoretive,
speechless

separete, scatter, split,
strew, sever, sunder, spresd

moderate, mild, msu.er,
measly, minimum

10. delioate, dainty

11, elaborete, extrems, extra,

extenalive, excessive,
extravagant, excorbitsnt,
enormous, effusive

12, insinocere, imposter,

fulteated, imitation

sullied, stained, scileqd,
sordid

unattractive, unsightly,
ugly

meek, mild, moderste,
manageable

guiet

divide, divoros, disjoin,
detach, discounsct, disperse,
diffuse, distribute, dissect,
disassenble, dwerze

temperate, tempered

fine, finished, frazile

intense, immense, infinilte,
inordinate, intempersts

unreal, unadulterated,
unauthentic
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loventive Opposites (Cont'd.)
Part I
13. peace harmony
14. bonorable, hallowed, upright , unstending
holy, honest
15. hezerd, hara danger
Part 11
18. loquacious, loud noisy
17. aeheerful, coateat, happy, hearty, hopeful
cheery, ¢leer
18. expsnsive, sxtravagant costly
19. distant far
20, courtecus, shivalrous, polite, proper

cultivetad, oultured,
eivil, correct, conaiderate,

congenial
21. torrid, thawed hot, heated
28. sad, sorrowful, solean, downcust, dejeoted, deflated,
subdued, saddened, sxnall disappointed, disconsolate,
depressed, defested, down,
despondent, downfellen,
discouraged, downhearted
£3. acourate, authentic, correct
absolute
24. conceited, srowing, bold, boastful, brasring,
coeky brash, brazen
25, able, adequate, suffioclent, skilliful,
aooompliahed successful, suiteble,
satisfactory, sure
26, serupulous, saintly, honest

gincere, straizht-forward



27.

28,
29.

30.

Ziven,

APPENDIX 2 87

Ipventive Opposites (Conmt'd.)
Part J1

elated, eecrnest, eazer,
excited, energetio,
engrossed, snthuslastio

hoard, hold, have, hog

fixed, found, final,
forever, fust

arousinz, arresting,
appealing, adventurous,
egitating, smusing,
elluring, awakening,
sttractive

inquiring, ingquisitive,
interested

save, scrimp, store

proven, proved, permsnant,
perpetuzl, positive

entertaining, electrifying,
enochanting, ensrossinz,
eventful, enjoyeble,
enthrelling, sxeciting,
engaging, exoilaratin-,
elating

Form Neming

Sooring: Time required to name one hundred random
geometrioc figures,

N e Onerations

Part II11

8corling: Sooring stenoil is supplied by the Sheridan
Supply Company, Beverly :Hills, California.

Objeot Synthesis

Scoring: Aoceptable responses muat fit the following
thres oriteria:

l. That both objects are used and sre necessery in
aaking the new objeoct;
2. The objects civen eshould be sufficient in tliem-
selves to make the new object;
3. Objects other thsn those given -:ould not be
nedess.ry or used in mekingz tne new object.

The total score 1s the number of accepte-le responsas

given below.

Semple acceptable snd non-acceptable rezponses are
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Object Synthesis (Cont'd.)

Acceptable Resnonses

1. Paper pleyhouse

envelope

eup
paper hat
paper box, basket
Tly paper
note pad
paper type book cover
flower

saok
mask

in holder

lletin board
paper cone, cylinder
pattern
airplene glider
terget
funnel
paper doll
packege wrapping
tag to put on locker
paper boat

£, socareorow

mop

wall wiper
dumny

dust mop
street cleaner

3. necklace
bracelet, velt
watch
pendulum
castanets
purse waspum
change holder
a:;{ondod ash tray
] deocoration
earrings
aling
loex tree decorations
watoh fob
doorknocker

Non-Acgeptadle '=zosonses

kite

flag

pin wheel
party favor

a child's toy
cardboerd
model

coat -rack
sall
street-oleansr's uniform

dipper
sarmuffs
flower pot
containers
souvenir
amugical instrument
box

vase

tray

table fixture
Jewelry



4.

S.

AFPENDIX 2 8¢

Object Synthesis (Cont'd.)

Aoceptable Responses

pea shooter
nepkin haolder
¢ylinder

t
o;fpbonrd
place card
bookmark
mobile
spinner
noisemaker for
bioycle
meney holder
airplane
target
fan

tent
umbrella
akirs

flag
kite
toroh
pants hanger fan
doll house bagket
paint strainer brush
sun shade fly swatter
waste container
lemp shade
wind direction

indicator
hoop for dog

triock
olothes line

sling shot

bandage

flipper

brush

sun visor

£ig leaf de-
coration

hair decoration

table ornanment

neckleoce,
bracelet

targed

1light pull

corsage

oigarette, cigar
holder

tube

Non-Acceptable Responses

display
cardtrick
toy

cutouts

ash tray
pocket prot,
straw
ploeture
small tent
musical instrument
fountain pen
cerd houre

padded coathanger
newspaper stand
hat

4rying henger
flower

coat

falsefnce

cake cover

sign
statue

name tag 3Dy Zlass
rubber ball water scoop
cirplane aing tree
flying or falling
lear
insulator
wind director
sealed envelope
plug
gift wrapping
for corn
sail boat
curio
toy, toy boat
cradle
fan
boat decoration
whistle



7.

10.

APPERDIX 8

Object Syninoesis (Cont'd.)

o8 )

anchor
swing
£°88
fire alarm
sipker
hoist
leg irem
dreg
epdulum
wn pounder

counterweight
hobble for
animal
battering
instrument
d4irt spreader
ornamental
shield

lsrge medallion

swabd

duster

paint bdrush

ear muff

knee pad

polisher

gun eleaner

polish shoes

baok scratcher

"dodasr™-
darkroon

scrateh awl

dart

punch

paper holder

spear

saall paper
ploker

plck

soriber

notebolder

towel dryer

poadulum
sling
aneher
blaok jack
haamer
toaahawk
suspended

wolght

dauber

toy animal
ccaster
stopper
target

tree

doll

false fliower

holding insect
{speciried)

dell clepper
clud

fishing pole
holder
sinker

doorstop
trall marker

Hon-jcceptable Responses

peper weight
stand

key ohain
elevator
olud

stiff upper 1lip

buany tail

gun c¢leaner

ball-Ily for fish
wind-direction finder
pin ocushion

uasbrells

decoration

powderpuff with wire handle
some sort of signal
aetal scraper

toy doll

paddle-wheel doat

windmill

thread winder

water level indicator

fastener (not speciried)

something to prick end of
finger

ioe pilok

weather vane

hook

weapon (without specifying)
weight (without specifying)
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13.

14,
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Object Synthesis (cont'd.)

dcceptable Hesponses

{06 orusher
paper weight
blaockjack
club

mallet
scrubber

foot warmer
bed warmer
marker

pillow
doorstop
bookend

floor polisher

door stop
cushion
glass washer
atamp wetter
shoe sorapper
shock absorber
a perm.blotter
ponslip bease
noiseless
fastening ped
bottom desk
wex applicator

for

water plug,
stopper
swab

gan barrel
cleaner

flag

small mop

rag doll
tourniquet

black jaok

pluad bod

pendulum

vise

tension pulley

toy anchor

article re-
retriever

turnbueckle

a tool you can't
drep

door knook

thamd screw

muscle builder

paint brush
ice cruysher
oil sop

wood seraper
for gun,etec,
plpe cleaner

hard-to-get
placee

lock wrench
war olub
tonzs

Non-Acceptable Respoanses

bag

weapon (without specifying)
sinker

dish wasbing stand

dust cover for dalnty glass

pen oleansr
dehydrator
stationery sponge
so0ap dish

pin cushion

hand wiper

plumb bob
pendulum

tool kit

pistol

spark plug tester
torch

probe to oclean paint mixer

musocle bullder perm. pinochers
¢lamp whip trap chain link

frustrated wrestler
black Jack



15,

17, flag marker skl pole pendulum tie rack
splint whip fishing pole paddle club
bow for shoot- lever balance soales swing

ing arrows playhorse man's gift
small game cruteh cane

snare tourniquet
rescue line guirt
raincoat hanger stiock
retrieving loop duster

18, rishline & hook light ocora plumb bod
measuring line towel holder pendulum
hanger connector tying bags
watoh chain, door fastener small swing

fob key chain draw string
garter baby rattle belt
needle & thread holder toy
hook to get leash
thinge from tight places lasso

Acoceptab R

lamp, lantern
signal light,
flare
centerpiece
artificial
eandy e¢ane

cotter pin

child's toy

eye for rag
doll

sink stopper

wheel & axle
for toy

tie pin, clasp

balance on
scale

ocake decor,

gun sight

APFPENDIX

2

Object Synthesis (Cont'd,)

onses

waterproof,
windproof
light

Xmas decora-
tions

wax paper fuse

ring

key chain
circle marker
upholstery tie
staple

plug

cuff link
latech

paper catech file
or paper spike

Non-Acceptable Responses

candle holder
Raster egg
fire

fuse
decoration
samoke
deodorizer
fire trap stinkbomb
mess

whistle
waterprocf bag

display

book marker

fish hook

game

ornament

toy (without specifying)
top lock piocker
button hanger

handle fastener
3lingeshot

doll

apare buttcn on dress



19.

20.

2l.

22,

23,
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Objsct Synthecis (Cont'd.)

Ac b R LS88

ehild's swing rocking horse

raft wsne “est pre-
float server
drum, toa-tom round hoat
skiis bumper
device for chil- chair

dren to use in

water
fishing pole compass
tether for whip

animal belance
tourniquet billy club
night stiock window hook
Tish stringer
dcor cateh

rishing float
Jack-in-box
door stop
cork gun
shooter
booby trap devioe
letter holder
ositive seal
ttle cap holder

plug stopper
napkin holder
in drawer

swab

nagk

"snownan"

doll

toy soldiers

souething to clean
dogs' ezrs

suture

condenser
mlrror
reflector
knife
shelf

desk cover

plcture
palette
Xnes decor,

lon-fcceptable Resnconses

water tank

pendulun

sling shot

rain barrel

flouting barrel
foothall tackle dummy

icebox

baton plumb bobd
cane toy

hoop scale
trap

weasron (without specifying)
walking stick

cork sorew

1ight switoh

pad

tog bird

vibration indicator
balence

pull toy

homemade coil

first sid kit
tkread

bandage

pattern
artificisl snow
padding for chair

shawl

pateh

protect fingers while cutting

pipe cleaner

smooth tinfoil
hot plate

stove

oven

darkensd room
window blind
diaplsay

flower box
weather stripping



z24,

gample answer key 18 enclosed.

AT NI R

Obiect Svniuecis (Jont'd.)

Acceptable "a3uonses

Fon-#czestabla ras-ngess

pulley hook
whesls bobhin
poisemaker fishing float
400 knob wocnanical machine
rasl) t00l holder on wall
insulator 801l aoratcher
plumb bob bumper
psper
holderx
door handle
linited aegth puneh
papser punc
roller
doer stop
kite string holder
tish lipne 4rill
larse thumbtack
legs for flower pots
leg sxtension
Punched Holes

Scoring: Ons point for sach correct solution. 2

Sent.ence Order

Scoring: One point for esch correct seguence, Ko
partial credit is given om this tsst,

1. 1, 8, 2.
2, 3,2, 1.
3. 3,2,1,
4. 2,1, 3,
5. 2, 3, 1,
6. 3,1, 2.
7. 3, 2, 1.
8. 2,1, 3.
9. 2,3, 1.

10. 3’ 1’ 2.

1. 2, 3, 1.
12. 1, %, 2,
13, 2,1, 3.
14. 2,1, 3.
15. 1, 3, 2.
6. 7,1, 2,
17. 2, 3, 1.
1le. 2, &, 1.
15. 2, 3, 1.
20. 1, %, 2.

94
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Reproduced by permission of T. G. Thurstone, The uﬁ;,ﬁ;,wzmmo

PUNCHED HOLES

TESTING
NAME NUMBER
(print) Last First Middle
GROUP DATE
Flgure 1 represents a sqguare sheet of
paper. It is folded on the dashed line and
then it looks like figure 2. A hole is
PSP B punched through the folded paper as shown in
i flgure 2. Show by small circles in figure 1
{ where tne holes would be when the paper is
iunfolded. The small circles have been drawn
: { for you in this example.
o oo ;
Figurz 1 Figure 2
Figure 3 is another sheet of paper. When
it is folded along the dashed line, 1t lodks
_______ S like figure 4. A hole is punched as showa in
: ifigure 4. Show in figure 3 where the holes
§ :would be when the paper 1s unfolded.
e emeeemmneeenesasemmnenes H
Figurs 3 Figure 4
Figure 5 is a
[T sheet of paper which
o) o) | : O| 1s folded along the
| : dashed 1line. Then it
| looks like figure 6.
| It is folded once more
1 : and then 1t looks like
S — —— ; figure 7. A hole 1is
: : : : then punched through
: R i 1t. Show in figure 5
: P : where the holes will
: : : : be when the paper 1s
(@) ol @ P i unfolded. The holes
beemmeentaiee e raaann i iemrermiciiieieciceeceeen ... have been marked for
Figure 5 Figure 6 Figure 7 you in this example.

: O These diagrams
H represent in the same
: : manner a sheet of

paper that 1s folded
twice. A hole is
then punched through
{ it. Show by small

: ! : circles in the first
: : ! square where the

: holes will be when

: H ! the paper is unfolded.

e . —— ——

f e e —— - — - - -

............... beecsreacrsarmarssnennse necand

When the sienal is given (not vet) turn the page and do others like these.WAIT FOR THE SIGNAL.
Be sure to record your answer to each item in the square at the left. You will
have 6 minutes working time for this test.




Page 2

Show in these squares
where the holes will

be.
0] O
0
_____________ . |
0
o '
thee el [ - -
/7
/I
//
O/
0,0
o)
V4
V4
/7
/7
/,
N (@)
N\
\
\\
\
o N o
N\
\
\
\
Q N
o ,
/
7/
V4
7
/
O g (@)
/7
,/
V4
/7 @]
k
o) o)
<
o
o , . . .

Go to the next page. Do not walt for any signal.
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Soorivr: Tart I {e u pracilice exeruise. The total
soore 1s tine nuwder of correct answers on Purt II and Part
13X,

1. 3 7. 9
2. 38 18, 10
3. 8 190 1
4. 1 20. 24
3. 10 Zl. 4
8. 2 e2. S
7. 11 23. 8
B, & 24, 2
9. & £6. 12
10. ¢ 28. 8
11. 8 27, 28
12, 20 L. &
13. 1 29. 3
14. 6 S0. 6
15. ) 3l. 2
16. 7 32, 36

¥ -

Seoring: The totul ssure iz the nuaber of acoeptable
elass respouses jiven on Part I end Part i1. The class res-
ponsss given should mot be t-o zemeral. They slould represent
the zost a?oeitio olass whioh will inclule .11 the siven
objeots, 1t 1s advisable to ncore one item for all the
papers befors prooseding to the next item, .:-rnvle accepteble
apnd non-aaceptable responscs ura given below,

A Y HEBNONSA
enjoyuble, pleasant things

2, wster (bodies of), place wet thin-a, country scenes
where water ocolleots,
water sourases

1. asusesont, entertainue
reerestion

nt

3. trsnsparent, translucent, wit cut color, pertalsing
0‘? 3:‘ through, clear to gluss and weter
onjoc



o8

Word-Croyn Furire (Cont'd.)

Part 1

Ssaple Ageeptable Besponses

4. yellow

$. senes orcane, sensitive

organs, five senses
6. flying, winged
aoquiring, obtelining
vaye Lo procure
8. retainers, festeners,
binders, nolding, attaching,
to secure, connsdting,
Joining
9. aotivities
10.protective coverings,
protestor, thiaogs t¢
shield us

1l.straight, oylindrical,
elongatné, long and thin,
long &nd slenderx

12.iaeginary things, meke
beliave, fiotion, things
unreal

15.4eficlenciss, lack of
something

l4.so0unds, sudidle, noise

pointer,

15.pointed, aharg :
apered wst

pointed tip,
the end

¥on-A ta Resnonse

things coming from the earth,
products of nature

parte of the hesd, orgens
¢f the body

aerisl things, airborne things

buginess praotices

metal things, work on frioction
principle

ern movements, indoor sports

types of shelter, go in or
ander

wooden, support

hallueinations, adbstraoct
things

trouble, loes of something
loud

long, msrrow, utensils
of work
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17.

26,
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Part 1Y

3 Acoant Reaponsos

fastenera, binilng,
seouringz, holders,
joiners

feelings, esmotions
gonstruction material,
building zmeterial

float, lihtar then
water, ‘.ggoyant

gontuinara, holders,
redaptacles, vessels

artists, artisans

vermin, pests, house pesstes,
varaint

decorations, ornaxental
aontests, competitions
beginninz, starting
three-di:enrions, solids,
geometric sclids

fonzles

fluids, liquids

Mon-fccentable Responses

housa!:n1d things, sticking
tuinze

personel ity ed justment,
aarrisge

solid obliecta, atrong
material

soft matoerials, porous
oblects

hardware, kitehen itexse
craative ocoupations,
profeassions

animale, all are small
good-1<oking, feminine
oblaots

group Tunctions, exeiting
activi tien

things which precede,
preparatory stages

volure, zeometric figures

types of somen, ludylike

things that stain, wet
subateoss

observers, lookers on, viewers, psople who scrutinize,

watohers, spsotators

edzes, boundaries,
border, limit

have information

confinament, dividing
points



Characteristics of the Comvergzent-Thimking Tests®

Rame of Test Kame of Faotor Factor Relia- Num- Originator

Loading bility der

Camouflaged ¥ords Structural Redefinition .34 --P .. J.P.Guilford
Correlate Completion Eduction of Structural

I Correlates 46 .76 110 d.P.Guilford
Form Neming Objeot Naming 41° -9 119  R.S.Woodworth
Inventive Opposites BEduction of Conceptual b b

Correlates 50 - - L.L.Tharstone

o art TII ¢ iom®  umerical Fasility .50 .92 170  J.P.Cuilford
Cbject Synthesis Coneceptual Redefinition .31 .72 410 J.P.Guilford
Punched Holes Visuslization .64 .90 283 L.L.Thurstone
Sentence Order Ordering ) 1) 364 J.P.Guilfard
Sign Changes Symbol Subdbstitution .65 .87 201 d.P.Guilford
tord-Group Naming Concept Keming .46 .68 210 J.P.Guilford

& Korman ¥%. Kettner,

b These studies were not completed at the tims of publication.

¢ John B, Cerrol, "A Factor Analysis of Verbal Abilities™, in Psychometrika,
Vol. 6, No. 3, 1941, p. 279307,

Hot reported by John B, Carrol.

¢ XIONAIAV



APPENDIX 4

ABSTRACT OF

Conver - Sghizophrenio Patis tsl

Past research on schizophrenic thought processes
suggests that ocognltive functioning of sobizophrenics differs
essontially from normal subleots and that they demonstrate a
gensralized deficit with respect to these functions,

The purpose of this investigation is to determine
whether sohizophrenic cognitive functioning differs froa
normeal cognitive processes in kind, or in degree, using e
multidizensioneal approach.

Guilford's theory of the Structure of Intellect is
used as the theoretical framework of this investigation. This
theory ia a factorial representation of cognitive functioning
of the normasl adult individual. Only those factors identified
a8 oconvergent-thinking functions were coneidersd in this study.
Convergent-thinking aoctivity refers to those cognitive tasks
whioh almost alweys require one conclusion or answer.

Two hypotheses were advanced ln this investization:

1. There is no significant difference between the
dimension acoounting for the varisnce of convergent-thinking

of normal end schizophrenic subjects.

1 Gerald Sperrazzo, doctoral thesis preseated to the
School of Psychology and Education of the University of Ottawa,
Cntsrio, COotober, 1961, vii-102p.
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2, There is no significant difference between the
performance of norral and sohizophrenlc subjects on any of
the convergent-thinking tests.

Ten tests of convergent-thinking which loaded
highest on their respeotive factors were administered to
thirty schizophrenic patients aand thirty normal subjects who
were matohed for ace, sex, education, and estimated l.3.
level. The dste was unalysed by the D-method of factoring
for the first hypothesis and by ths oriticel raetio test for
the seccnd hypothesis.

The first hypothesis was not rejected while the
second hypothesis wae rejected at the .0l level of oconfidence,.

These results, therefors, indicate that the
convergent-thinking aotivity of sohizophrenic sudjects does
pot differ in kind from normal subjeots, but in degzree,
These results were interpreted ip terms of Halsteed's "P"
faotor which suzgests that a process of cortiocal inhibition
is operative in schizophrenics which may produce e zenera-

1ized defiocit in cognitive functioning.



