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CHAPTER I
INTRODUCTION AND PURPOSE

Concern with personality and its manifestation in behavior has
long been important in psychology. Cognitive functioning is one bee
havioral manifestation which has been studied and which highlights some
of the difficulties in analyzing the relationship of personality and
its expression in behavior, 1t has become increasingly clear that it
{g difficult, if not impossible, to geparate the subject with hig own
pergonality from his cognitive activity, even though it 13 rather easgy
to distinguish these two,

Approaches to thege distinct phenomena have been varied in the
history of psychology, and, as G, W, Allport (1955, 1960) frequently
pointed out, related to various philogophical presuppositions, Research
emphases, also, show differences in approach, Else Frenkel-Brunswick (1951)
has drawn attention to two main approaches in psychological regearch
by pointing out the distinction between personality«centered and cognitione
centered approaches,

Cognitionecentered approaches have attempted to gtudy cogﬁition
as a function in itself, Thus, emphasis has been on the process ine
volved in this activity. The subject of the activity has been minimized,

and, at times, completely excluded,




On the other hand, personalitye-centered approaches have attempted
to study the knower himself as a distinct personality type, Thus, the
emphasis has been on the variables and determinants of personality,
or on a particular personality theory. Once the theory or the varlables
are determined, regearch is directed toward the differences in various
personality types as expressed in cognitive behavior,

Whether these two approaches are so fundamentally different is
questionable, The primary difference geems £o center on the interpre.
tation rather than the reality, If cognition.centered researchers speak
of gets or cognitive styles, or if personalitye.centered regearchers speak
of rigidity or suthoritarianism, is the reality of which they speak
really different? Secondly, does rigidity or authoritarianism really say
anything more than set or cognitive sgtyle? Perhaps there has been some
heuristic value in the distinction between these two approaches, but
they must converge (Blake, 1951), "For there cannot be one way of thinking
about perception when one is interested in personality, and another way
of thinking about it when one is interested in, say, size congtancy"
(Bruner, 1951, p. 122),

Such a convergence seems to be pregent in a phenomenological
approach, Such an approach basically denies the heuristic value of the
geparation of the gsubject and his functioning. In practice it emphasizes
the meaning of Bruner's statement and attempts, through a rigorous method,
to distinguish these inseparable reallities, Its approach is based on an

observation of experience, Experience presents complex and related




realities, Though it provides a basis for distinection, 1t does not allow
for the separation of these realities, As Bruner (1951) states, "where

the perceived self terminates and the world of objects begins is, under
extraordinary conditions, a matter of confusionj and there is also a
ghading off between those objects which have a gelf.relating characteristic
and those which do not" (p, 142.143),

The present study, concerning personality and cognitive funce
tioning, places itself in the context just presented, 1t could be
clagaified as a personality.centered approach, but would rather he a
phenomenologi cal approach, This study would attempt what few others have,
"Few gtudies have started out with a hypothesgis which stated explicitly
that, according to such and such a theory of personality, we would expect
people of such and gsuch a type to handle stimuli of such and guch a kind
in guch and such a marmer" (Bruner, 1951, p, 138),

In discussing the problem of adequate personality.oriented ree
search in cognitive functioning Rruner (1931) maintalns that ™we must
concentrate upon the investigation of those enrivonmental cues which are

appropriate to the confirmation of hypotheses which reflect baslc perw

sonality patterns” (p. 140), He suggests two guldes to the gelection of

pergonally relevant stinulus cues for investigation, Onels theoretical
in that the hypotheses are derived from a theory, e,g., the psychoanalytic
theory provided the bagic hypotheses for the study on authoritarianism
by Adorno, Frenkel-Brunswick, et al, (Sanford, 1956), The second approach,

and the one adopted here, ls phenomenological, 1.,e,, "we begin by inquiring




how the world appears to us" (Bruner, 1951, p., 142) and proceed by careful
analysis to various structures that appear and which can be tested In
various ways, depending on the kind of gtructures that do appear,

The present investigation seeks to explore one of the dimensions
involved in tho wrelationship of porsonality structure and cognltive
functioninz, The personality variable 12 open and slosed mindedness and
the cognitive function is the process of problem solving. In order to
follow the suggestion of Bruner (1951) it 18 necasssary to discuss: a) the
soneept of structure, b) open and closed mindedness, and ¢) the relatione

shiv of the two, Each of thege must be discussed in tum,

THE CONCEPT OF STRUCTURE

The importance and necessgity of accounting for individual differe
ences in studying behavior has long been the concern of psychologists
dealing with cognitive functioning, Whether one apeaks of gets, expecw
tancies, hypotheses, cognitive styles, Aufgabe, needs, rigidity, or be.
lief, the implication is that the subject, the knower, in some vay
actively enters into his own cognitive functioning (Ausubel, 1963),

His part in the process seemg to concern structure, Through his pree
vioug cognitive and affective experiences he dynamically forms a struce
ture of the world in which he lives and knows, Recent concern with this
concept of structure is evident in psychological literature,

F, H, Allport (1953), while proferring a general theory of

"the structuring of events,"” applies it, in the first instance, to the




perceptual act which

appears as a structure that is closely knlt, yet not

isolated from surrounding happenings, that is bullt up

of the events of ongoing and interacting elementse-events

that have assembled, as 1t were, through space and

time, a structure that can endure, that is flexlble and

yet ordered and resistant to disruption, that has both a

non-quantitative and a quantitative aspect, that pools or

averages its energles, that 'gears in' with some adjaecent

structures and opposes or reduces othors, and that opers

ates as self«closing or selfe.renewing cycles (p., 512613),

In studles dealing with higher cognitive processes, the notion
of structuring is involved in those of Bruner, Goodnow, and Austin (1936),
puncan (1959}, Dunker (1945), and Wertheimer (1939), W, R, Garner (1962)
stressed the necessity and universality of styructuring, but applied it
primarily to the notions of uncertainty and meaning, He degignated
structure as "the totality of the relations between events , . . an entire
set of events” (p. 141), This structure is either external or internal,
External structure secmg to refer to the relationshlp between the reprew
sentation of events, whercas internal structure seems to refar to the
relationship between the events themgselwves,
Piaget (1960), also, viewed cognitive functionlng as basically

a structuring activity. "Iantelligence,” he says, "takez the form of a
structuring which impresses certain patterns on the interaction between
the subject or subjects and near or distant gurrounding objects" (p., 167),
“ith evolutionary overtones, he extends the notion of structuring to all

cognitive functioning and, seemingly, to all behavior, However, the struce

turing is analogous, not univocal, and preserves the autonomy of different




kinds of structuring,

In Flavell's (1963) exposition of Plaget's theory, he points out
the importance the concept of structure has, He states that structures,
in Plaget's system, “are the organizational propertles of intelligence,
organizations created throigh functioning and infarable from the bohavioral
contents whose nature they determine, As such, Plaget speaks of them as
mediators interposed betwaen the invariant functions on the one hand
and the variegated behavioral contents on the other (1928a)" (p. 17).
Latar Flavell savs that they "form & kind of bridge between the nomothatic
and the idiographic in cognlitive development, Perhaps the most important
thing to say about the conecapt of structure here ig that, as we see it,
me camol really hawve a detalled theory of intellectual development withe
out 1 (p. 409), 1In diatingulshing structure, function and content in
Piaget's system, he writes, "function is concerned with the manner in
which any organism makes cognltive progress; content refers to the exa
ternal hehavior which tells us that functioning haz ocourred; and structure
refers to the inferred organizational properties which axplain why this
content rather than some other has emerged” (p, 18).

G. A, Kelly (1955) expands the notion of structuring from its
strictly cognitive function and applies it to personality, The concept
of structure ig the fooal point of his theory, For Kelly, personal
constructs are patterns construed hy the subject in order to bring unity
and understanding into the miltiplisity of experience, "Ihe construct

is a representation of the universe, a representation erected by a living




creature and then tested against the reality of the universe® (p, 12),
Regarding the reality of constructs, Kelly says that the congtwuct is
real, "but its reality is not {dentical with the factnal elements in its
context, Yith regpect te the factual elements {t ls representative, not
identical, Itz reality is not thair reality, The econstruct has its own
reality ., . , & construct and its elements are both real, but distinguished
from each other” {(p., 1368),

In a similar veln Milton Rokeach (1950) deals with the concept
of structure in order Lo understand the gelationship of personality and
cognitive functioning. Here, howevar, structure 13 not so mich related
to cognitive activity ag to the relationship of bellefs in a belief.
disbelief gystem, These beliefs, formed and malntained by authoritarian
relationships and influencesg, are the principle determinants around which
structurz Is formed, The resulting structure ls the means a subject has
for dealing with the world and himself in the world,

In the nascent area of phenomerclozlcal psychelogy, concern with
structurs is of primary ilmportance, This importance derives from the
assumption that the structures of reality.as«iteis can only be discovered
in the structures of realityeageknown ra#uztlng from human cognitive
funetioning., Edie (1964), writing of Merleau~Ponty, stateg that “the
structures of what he calls '"perceptual congclougness' are our first route
of accesgs to being and truth, and thege structures iunmderlie and aecompany

all the structuresz of higherelevel 'intellectual consclousness'™ (p, xvi).




similarly, Strasser (1963) strogses the necessity of discovering the
structures of experience which characterize man as human, conscious, free,
and personal, "The primary aim of phenomenology,” he writeg, "is to lay
bare the general snd necessary structures of experience® (p, 275),

In thege many and different viewpolints tharxe i3 much communality
and agreement, All of the authors, except I, H, Allport, streas the
structuring activity of the subject, Allport (1935) saoms to glve struce
ruring some Xind of independent exigtence which precludes and denies a
real subject, Implicit in all the authors is the notion that structuring
is the natural and primary Dunction of dynamic, vital activity, This 1s
inmplied in P, H, Allport (1935) and made more explicit in the evolutionary
language of Piaget (1960) and MerleausPonty (1964), Structuring is,
hovwever, an analogous concept and must, therefore, be applied in different
vays to different kinds of structuring activity, The Inaight into this
characteristic of vital functioning is provided by cognitive activity,
especlially Ligher cognitive processes involving meaning, in which struce
turing reaches its perfection and beocomes the prime snalogate for other
kinds of structuring. The search for m,ning, as discuzsed by Garner (1952),
Plaget (1960), Kelly (1953), Strasser (1963), and Merleau.Ponty (1964),
is the dynamic gearch for structure, This search is inherent in behavior
and 1s the subjact's own structuring and restructuring of the parts and
wholes of primary cognitive experience, This is a search for the relatione
ships between the various aspects of realitye-aseknown which will provide

for an interaction with reality-ag-iteis which {g meaningful, i.,e,, the




subject acts successfully in the worlde.as~it«is according to the gtructure
found in and derived from the worldeaseitels.known, Thus, structuring
standg, as insisted on by the phenomenologists, as the door between the
subject and the object, between inner and outer, between the "I" and the
"not I", between personal structure and reality structure, Garner (1962)
states well the relationship between personal structure and reality
structure,

The gearch for structure will occur with respect to

either internal or external structure, but preferably

for both, Thus, we will try to perceive the relations

that exist in the stimulus environment, but we will also

relate our own behavior to the variations in the stimulus

environment, In the firgt case we are attempting to

percoive the internal structure which exists in the

stimulus environment, and in the second case we are

trying to provide external structure by relating our

own behavior to the stimulus variations (p. 340),

Though structuring is vieved primarily as a cognitive activity,

most of the authors recognise that it is the activity of a subject,
Thus, the variability and differences in structuring encountered in ex.
perience guggest an added elemente.affectivity, While assuming the
cognitive nature of structuring, Rokeach (1960), especially, is more
concerned with the affective element which influences differences in
structuring, Because of his interest in a kind of genetic or develope
mental approach, i.e,, the formation of belief systems, the stress turned
to affectivity, The particular form of affectivity dealt with was
authoritarianism, This was & strong influencs on, and perhaps the

starting point of, Rokeach's analysis., However the failure to distinguish
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clearly between the cognitive and affective elements invelved in structe
turing is partially responsible for the confusion in his theory of belief
systoms,

With this analysis of the various aspects of structuring presented
by various mithors, in this study structuring will be considered to be
the dynamic, personal, cognitive activity by which the sultipllecity of
ruuty-uuienis—m is brought into an order or pattern so that man
can deal with, understand, and find meaning in reality.as.it-is, More pre.
cisely, structuring is the forming of relationships or structures between
the parts and wholes of realitye.as«is<knowm, It is an integrating activity,
The necessity for the individual to structure is Inherent and 1s the
fundamental function and purpose of cognitive activity, The responsibility
of the !ndividual‘ is to remain open to the structure of reality.as.it.is
s0 that 1t can ald the individual in his own personal structuring of
reality-ageiteiseknown, The structure which fs resultant from this
structuring must be meaningful, i.,e., the construed structure must
correspond to, by ever changing and approximating degrees, the structure
of realitye.as-iteis and lead to an interaction with reallty-as«it.is
which is adequate, '

This study, vhich deals with the relationship of cognitive ace
tivity and personality variables, demands a oonsideration of these latter
aspects, The necessity for the individual to structure seems to be clear,
Here there is need to deal with the respongibdility of the individual to

remain open to the structure of reallity-.aseit«is, Since openness and
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closedness are the personality variables involwed in this study, they

mst now be clarified,

OPEN {INDEDNESS

Milton Rokeach (1960) discusses openness and closedness in terms
of belief.disbelief gystems, Since this study was greatly influenced by
Rokeach and yet presents a theory which differs from his, it seems
necessary to attempt a swmmary of his ideas,

Rokeach (1960) centers his theory on beliefe.disbelief systenms
which, he suggests, are more inclusive, more baslc, and nore psychoe
dynami ¢ than other behavioral organizations in terms of personality or
cognition, He ooncludes from his research that a person's belief system
has pervasive effects on all spheres of aoctivity--personal, ideological,
perceptual, conceptual, and esthetie, These different spheres of activity
seem to have gomsthing in common, Rokeach suggests that this 1s something
structural which joins together an individual's personality, ideologlical,
cognitive, and esthetic systems, It is, tius, the structure of the
belief systems rather than its content which is important and indlcative
of general functioning.

Within this broad framework Rokeach addressed himself to the
relation between thought and bellef and "to the possibility that there 1is
a bagsic unity between them" (p., 7)., He asks,

If we know something about the way a person belleves, s

1t possible to predict how he will go about selving
problems that have nothing to do with his ideology?
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e « Ne Will try to find out if belief and thought can
be tied together because of certain structural proper.
ties they might have in common, If they can, then we
should be able to predict, from a knowledge of a per.
son's ideological orfentation, his oconceptual behavier
vwhen solving intellectual problems (p. 7).,

Beliefs are basically expectancies or predispositions to action,
The balief system represents all the expectancies or hypotheses, conseclious
or unconscious, that a person at a given time accepts as true of the
world in vhich he lives, The disbelief system is not Just the opposite
of the belief system, It is ocomposed of all the expectancies or hypotheses,
consc¢ious or unconscious, that a person at a given time rejects as false,
As & system, the belief.disbelief system is conceived te be an organiza-
tion of parts, with single beliefs and disbeliefs as a basis, that may
or may net be logieally interrelated, Thus, Rokeach assumes that "all
people have belief.disbelief gystems that can be describad in terms of the
structural arrangement of thair parts® (p, 34), These systems "include
each and every belief and disbelief of every sort the person may have
built up adbout the physical and social universe he lives In, Ve mean it
to represent each man's total framework for understanding his universe
as best he can” (p. 393),

These systems are organiszed according to the principle of delief
congruence, ", ., , Ve organise the world of ideas, people, and suthority
basically along the lines of belief congruence, What ig not congruent
is further organised {n terms of similarity to what 1s congruent™

(p. 395), Among the determinants of congruency is the degree of isolation
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and differentiation of individual bellefs, There ia also a time per.
spective which refers to the person's beliefs about the past, present,
and future and to the manner in which they are related to each other, A
further important determinant deals with the centrality of a belief, Here
Rokeach distinguishes three types of belief: a) primitive beliefs, which
have a "specific® content, about the physical, social and personal reali.
ties of the subject's world; b) intermediate bellefs, which have a "fore
mal® content, which a person has in and sbout the nature of authority
snd the psople who line up with authority and on whos he depends to help
him form a picture of the world he lives in} and ¢) peripheral bellefs
vhich are those beliefs derived from suthority and which fill out his
picture of the world,

That which joins these determinants tegether is a more funda.
mental variable, "™We are referring to the capacity te distinguish in.
formation from source of information and to evaluate sach on its own
merits, This variable, Iin the extreme, describes the essence of the
open and e¢losed mind and, with its diverse manifestations, is at the
cornerstone of our attempts to understand whatever relationships may
exist among personality, ideology, and cognitiwve functiening® (p. 396),
Thus, openness and closedness and the function of authority sre fundae
mental in Rokeach's theory,

The primary characteristic of tim beliefe.disbelief system is

openness and closedness, Thege are detaormined "by the extent to which
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the person can receive, evaluate, and act on relevent information re-
ceived from the outside on its own intrinsic merits, unencumbered by
frrelevant factors in the situation arising from within the persen

or from the outside™ (p, 57). That which is central in the structure

of the belief.digbelief system and which determines the amount of open.
ness or clogedness 1s assumed to be a set absolute beliefs about positive
and negative guthority and other closely related bdeliefs representing
attempts by such suthority to reinforce and perpetuste itself,

From his research on the relationship of thought and bellef,
Rokeach found that many asiects Qt cognitive functioning could “be at-
tributed to personality rather than to intelligence” (p, 398)., He attrie
buted the essential difference in the intellectual functioning of open
and closed persons to the ablility to synthesize, He found that closed
ninded individuals were poorer at gynthesis, He concluded that "a
person's cognitive functioning is not a thing apart from his affective
or emotional functioning® (p. 399),

He begins hig discussion of the relationship between cognitive
and affective functioning with the assumption that every affective state
has its representation as a cognitive state in the form of some belief
or some structural relation among beliefs within a system, He states,
"In all cases, enjoyment or its opposite is the affective countere
part of a belief organization and can de thought of as deing in a one.

toeone relation (isomorphic) with it, Thus, our cognitive approach is
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as much concerned with affection as with cognition®™ (p, 399), Among the
affective states, authoritarianisnm is the central one in Rokeach's theory,
fe concludes by saying that "the traditional distinction between what is
cognitive and what is affective may be a convenient one but not a necessary
one” (p, 400),

Finally, Rokeach sees the functional aspects of belief systems
highlighted in this rollcicﬁshtp between the cognitive and the affective,
These systems are seen to serve two opposing sets of functions., "The
besutiful tiing about a belief systen iz that it geems 0 be tonstructed
to serve both masters at onoet to understand the world insofar as possible,
and to dafend against {t insofar as necessary” (p., 400),

Hollander and Runt (1963) classify Rokeach's theory as a fixeds
trait, needebaged model in which the immediate foroces in the social en.
vironment are, more or less, subordinated to authoritarian influences
of the past, They point out the deterministic implications derived from
the psychoanalytic influence on Rokeach through Aderno, Frenkel.Brunswick,
et al, Also, Rokeach claimed that belief congruenes was a more important
organising prineiple than race or etinie considerations in determining
personal relationahips. However, Mmdis (1965) found that this ﬂ‘”ﬂ.
vas not as general or as ocentral as proposed, In studying both race and
belief as determinants of behavioral intention he found that race was
more important in intimate behavior and delief more important in none
intimate dehavior,

One source of difficulty with Rokeach's theory seems to be
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involved with his concept of structure, Structure refers to the inter.
relationships of single beliefs or disheliefs in a three dimensional space
having as determinant vectors three continua: isolatione.differentiastion,
centraleperipheral beliefs, snd a time perspective, Thus, effectively
gtructure would seem to be static rather than dynamic, Besides, structure
mist depend effaectively upon the content of the beliefs since relations
ships are basically similarities and dissimilarities in content, There-
fore, Rokeach's conocept of gtructure does not seam to account for the
dynamism described in the phenomena of the open and closed mind and
ascribed to structure, As seen in the discussion on structuring at the
beginning of this study, the dynamic element is the individual who active.
1y structures, In Rokeach the !hdivi&ul seems to be more passive, de.
termined, or held in by suthority, and, thus, subordinated to past rather
than present influences of the situation, ss Hollander and Hunt (1963)
indicated,

A second source of difficulty is related to the firgst, The
dynamic element of Rokeach's theory seems to center in the bellefs,
which are defined as expectancies and predispositions to action, Thus,
they combine both affective and cagnitlﬁ eleménts, These beliefs are
similar to EKelly's (1955) personal constructs, as Rokeach indicates (1960,
p. 400), as predictors of behavior, Yet, T, Mischel (1964) criticizes
such a notion as too narrow, He distinguishes hypotheses or expectancies
vhich lead to behavior from those which are more descriptive of things
as they are, He makes this distinction on the basis that the first are
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evaluative and the gsecond are not, Thus, he points up a necessary dise
tinction between two aspects of expectancles, one which is cognitive in
terma of description and one which is affective In terms of evaluatioen,

Finally, a belief is not so much an expectmncy as a judgment that
such and such a reality is, or exists, in such and such a way, The ex.
pectancy is a result of this judgment for things are expected to act
depending on what they are, Also, as Mischel (1964) indicates, such an
expectancy may or may net lead to some personal behavior, Thus, despite
Rokeach's claim that the distinction between cognitive and affective
elements is not necessary, it does seem necessary to distinguish these
elements, Plaget (1960), also, emphasirzes the need tp distinguish these
two when speaking ofl affective theories,

if all behaviour, without exception, thus fmplies an
energetiocs or an ‘economy', forming its affective ase.
pect, the interaction with the enviremment which it
instigates likewise requires s form or structure to
determine the various possible clireuits detween sube
Ject and object, 1t ia this structuring of behaviour
that oconstitutes its cognitive aspeots, A perception,
sensori.motor learning (habit, ete.), an act of insight,
a judgment, ete,, all amount, in one way or another,

to a structuring of the relations between the environment
and the organism, It {s {n this that they reveal a cerw
tain affinity among tlemselves which distinguishes them
from affective phenomena , , . Affective life and
cognitive 1life, then, are inseparable although dise
tinet, They are inseparable because all interaction
with the environment involves both a structuring and

a valuskion, but they are none the less digtinct,

sincs these two aspects of behaviour cannot be ree
duced to one another (p, Se6).

The whole impact, too, of phenomenologlcal method is to enable the

individual to distinguish between these two, cognitive and affective,
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aspects of behavior, Threugh this method an indivlml attempts to dis.
cover the structure in reality-aseiteis«known and, on the bdasis of this,
to discover the structure of realitye.as«iteis, In order to discever this
structure, it is necessary to remain open and free of undue affective
influences,

Thus, the fallure to distinguish adequately between the affective
and cognitive aspects of bellefs leads to many difficulties, To ascride
the dynami¢ element of structure primarily, 1f not solely, to the affecw
tive rather than the cognitive seems to be the fundamental difficulty
with Rokeach's theoretical explanation, This implies that the individual
is passive and subject to the influences of affectivity, which would be
bound up with early experiences invelved with authority figures, With
such apsychoanalytic or!cnuciqn, it is easy te understand why authori.
tarianism and belief systems are rather invariant and so pervasively
determining of all behavior,

The phenomenological analysis used in this study, though agreeing
with the phenomena of opcniuu and closedness as described by Rokeach,
presents a theory of the opened and closed mind that is somewhat different
from that of Rokeach, Openness and closedness, as used here, deal with
the interaction of and the relationship between the individual persen
and reality, They are characteristics of a person and not of beliefs
or belief systems, Thus, open and closed mindedness refer te the openness
and closedness of the individual to the evidence of reality presented
in knowledge,
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Open and cleosed mindedness are viewed as characterisations of
personality types derived from and designated by the individual®s approach
to or structuring of reality, This approach to reality depends on the

reality present in primary copnitive activity and the individual who is

both a structurer and sn evaluater,

Physical, social, and personal reality, prasent to the individual
in cognitive activity, place demands on the individual, Since structuring
{s an inherent and natural funetion, the individual must deal with these
realities in some way, He must either accept and integrate the realities,
which wvould be the approach of the open minded individual; or he must
reject and exclude or distort the realities, which would be the approach
of tha closed minded individual, These three basic realities must be
dealt with in a positive, sctive way, This active attitude seems to demand
three steps: 1) an exsmination of the evidence of the reality as it is
presented in cognitive activity, 2) a personal integration of the reality,
a structuring, into the total “view of the world”™ of the individusl, i.,e,,
into his own persenal Weltangchsuung, and.3) a positive decision to
accept, exclude, or to delay the acoeptance or exclusion of this pare
ticular reality in the actual life of the individual, For example, a
young man, aware of the partioular expression of love which is marriage,
must examine the reality of this expression of love for what it is in

{tself, then he must integrate this into his total view of reality, his
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Weltanschauung, and, finally, he must decide to accept the reality inte
his actual life by marviage or excluds it by making another choloe of an
axpression of love or he must actively delay his cholioe to another time,
Such would be the general aspproach of the open minded individual, The
closed minded person, on the other hand, would deal with reality in a
negative way.-either by failing to examine the evidence of the reality-as.
jteis«known, or by refusing to integrate 1t as it is into his personal
Weltanschauung, or, finally, by refusing to make e positive decision con.
cerning this particular reality in his actual life, Though this example
tends to emphasize these three gteps as separate, the intention is to
point out three inseparable, but distinet, aspects of persenal structuring.
To understand openness and closedness it is necessary to consider
its relationship to structuring as building one's view of the world, a
personal Weltanschauung., An insight into this aspect of structuring comes
from Kronfeld's (1932) comment on Wilhelm Dilthey's contribution to the
notion of gtructure and personality. "Dilthey hat diese Grundbagriffe
vor sllem im Hinblick darsuf susgewertet, den Zusammenhang swischen
Heltbild und Wertrichtungen einer Persinlichkeitstypus darsulegen, Seine
Typen der Weltanschauung sind sundchst nicht psychologische Typen, sondern
bezeicimen typische Unterschiede dexr Weltanschauungen als objectiver
geistiger Gebilde” (p, 158), Here Dilthey propeses that the Weltsnschauung
is contributed to by the Weltbild and the Wextrichtungen, The Weltbild
would be the plcture or representation of reality as present in realityeage

iteis«known, This is similar to the perceived.world of Merleau.Ponty (1964)
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and the phenomenologists, It is this world, Merleau~Ponty claimg, that
contains the universe, The Wertrichtungen are the general value oriantations
which give a direction to a man's 1ife, They are also the attitudes,
communi cated In experience, which are the basis for classifying individuals
as open, cloged, warm, etec, It was on the basis of these mm
that Dilthey formed his typology which divided men into the earth.bound,
herole, and contemplative,

Sinoe structuring is always done in a context.«in the context
of reality as present in "perceived reality", the Weltbild, and in the
context of the individual's general value orfentation, the Wertrlchtungen.
operness and closedness are related to the value orientations of the
individual and expressed in his cognitive structuring, These are the
influences which aid or interfere with the individual in his structuring
of the elements of the Weltbild into his personal Weltanschauung, These
value orientations are not directed toward, or involved with, specific
objects, but toward the totality of the three realities: physical, soclal,
and personal, These would be gimilar to Rekeach's (1960) primitive beliefs,
These value orientations, which involve an evaluation about the nature
of the reality encountered, would appear to be centered on the judgment of
whether the particular kind of reality is amicable, therefore accepting
and approachable, or hostile, therefore rejecting and to be avolded,
Admittedly, the evaluation of and affect toward the amicablility or hose
tility of reality 1s learned from attitudes provided by suthority figures,

especially parents, However, the center of the value orientation and that




22

which deteruines the ameunt of openness and clesedness seems to be tiw
judgment about reality rather than a set of absolute beliefs about pesitive
and negative autherity, which Rokeach pesits as the center of the helief.
disbelief system, In the present explanation, alse, the individual is
dynamically active in structuring and is, thus, able to restructure by
making new judgments about the kind of reality present,

Thus, an individual seoms to be judged opened or closed minded
depending en the degree teo which his value orientations aid or prevent
him from structuring reality in a positive way accerding to the demands
of reality itself, Such an inability to deal pesitively with the demands
of reality necessitates that the individual ferm a structure of reality
acoording to his own personal value orientations rather than these of
reality, Sinoe the individual in such a case falls to deal with reality.
as«iteis, he rejects and distorts the demands of reality and, thus, lives
in a verld created by himself, As a result, his interactien with the world
is not meaningful, since he is living in and dealing with a werld net
derived from the structure of reality as presented in knewledge, but
structured acoording to his own eorientations, The degree to which there
is conflict between these twe worlds would indicate the degree of open
and clesed mindedness, and, probably, would give rise to the arxiety which
is the hallmerk of psychologloal maladjustment,

Consequently, in the clesed mindad individual ene weuld expect
an effort to impese strugture en reality rather than to derive it frem
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reality; cne would expect prior experience to be less of a help since it
would not have been integrated; one would expect memory to be more of a
hndrance than a help because of {ts greater selectivity in the closed
windi one would also expect that imagination, in the sense of phantasy,
would be more operative than mewmory since it is more related to personal
strueturing; one would expect the closed minded person to be generally
less well motivated than the open minded indfvidual because he has met
with more fallure than success in dealing with reality, however, there
may be great motivation for the closed mindad te maintain the structure
imposed; finally, one would expect that new information would be more
difficult to integrate because it would net fit easily into a rather
closed system,

With these axpectations concerning open and closed minded indivie
duals and with the concepts of opemess and closedness related to cognie.
tive structuring, 1t would seem that problem gelving tasks would provide
the necessary cues for the "confirmation of hypotheses which reflect basle
personality patterns” (Brumer, 1931, p, 140), 1In a prodblem solving task,
the successful solution to the problem, not in terms of the answer but
of the process, demands that the individutl“find the structure of the
problem and let the gtructure of the problem aid him in the solution to
the problem (Rimoldi, Fogliatto, Erdmann, Donnelly, 1964), Besides this
crucial element which, also, distingulshes the open and ¢lesed minded
person, problem solving tasgks seam to involve most of the other areas

that distinguish the two personality types: prior experience, motivation,
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memory, and integration of new information,

There seem to be two ways of dealing with the problem of personal
structuring versus reality structure, One approach attempts to anslyse
the structures as they appear in consclousness or in the performance of
a particular task, The other approach concerns itself with defining
reallity structures in themselves so that individual differences will be

more regognizable, This second is the approach employed here,

STRU s _IN SOLVING

Concern with the structure of a tagk has been one of the aimg of
individuals involved in studies of higher cognitive functioning, Wertheimer
(1939) considered the problem situation as having a goal, obstacles teo the
goal, and no clear perception of the means to reach the goal, Ths produce
tive thinker is active in seeking the goal in that he must restructure
his own process in terms of the structure of the prodlem, To check on
this restructuring he used the method of retrospection, Dunean (1959)
has a related idea of the problam solving situation which he distinguishes
from rote learning and conditioning., Bloom and Breder (1930) presented
a study whoge methods were similar to those of Werthelmer, but they used
both introspection and retrospection, Among their findings was the gpecial
ability of the sucoessful problem solver to understand the nature of the
problem and to attack it in its own terms,

Dunker's (1945) well known studies of prodlem solving were ime
portant in this regard, He studied the process of problem solving with
his method of "thinking aloud® by the subjects, This method directad
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the subject’s attention to the problem structure itself rather than to his
own processes, This seemed to bo a better method than retrospection sinocs
bunker's techmique did not dapend on the subject's memory of his prooess.

Bruner's (1936, 1957) studies with strategies in oconcept attaine
ment deal with the structure of the problem as well as the structuring
of tha individual, The difference between scanning and foousing indicates
procasses by which different individuals structure, or derive structure,
from a situation, When the focusing method is used sucossafully, it is
because the structure of the task has been understood,

Regent developments by Rimeldi and others (1955, 1960, 1961,
1962a, 1962b, 1963, 1964) in analysing the problem solving processes of
individuals seem to provide & unique opportunity for the study of differe
enoces in approach between open and closed minded individuals, These
developments, though not primarily aimed at personality differences, have
been conoerned with means of gathering useful information about the pro
cesses followed by individuals when they solve problems, The critiecal
contribution of Rimaldi's work centered on the notion of struoture. By
devising problems with a set structure 1t was possible to score individuals
according vo their understanding of the structure and it was possible to
devise norms that would indlicate individual processes rather than group
processes, Acgoording to Rimeldi, Haley, Fogliatto, Erdmarn (1962) ", , ., By
structure is meant the formal properties or schema of the problem expressed
{in terms of a basic set of relationships, These "schemata® are the logical

frames on which various types of content or objects may be superimposed”
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This cenocept of the legical structure of a preblem was a "majer impetus in
the evaluation of individual tactics™ (Rimeldi et al,, 1964, p, 143),

Given a set legical structure it was possible te direct attentien
to the precesses of individual problem selvers, The results ef the studies
by Rimeldl et al,, (1964) preduced at least twe gcoring metheds which "fa.
cilitate the analysis of the dynamic aspeocts eof thinking which are ignered
vhen the final snswer is censidered alers” (p, 143),

Thus, Rimoldi effectively invelved himself in the study ef persenal
structuring as evaluated against the structure of a given preblem, Given
a set structure which oould be altexed for different levels of cemplexity
and on which differxent languages could be impesed, it vas pessible teo evale.
uate persenal structuring in & variety of situatiens, The scering preocedures
were more objective than these used in previeus studies sinos they did net
call feor intrespection, retrespectien, er 'thinking sleud', The process of
each individual is recerded directly as he takes each step in his struce
turing activity,

The background for Rimwldi's recent werk is feund in twe articles
published in Pgychemetrika in 1948 and 1951, The empirical results of
this factor analytic study eof intelligenocs are, alse, quite pertinent te
the theoretical formulatien presented in this study, After deriving firste
order factors, Rimoldl (1948) found the second-erdor facters which he
suggests "refer to mere fundamental psychological variables™ (p, 38), At

the oconclusion of his analysis Rimoldi (1931) states:

If the secend order refers to a mogre fundamental level
of psychelegiecal dynamics, our results seem to indicate
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that one relationeethat of likeness.is a basic step in
the solution of intellectual problems; that analysis and
synthesis are the two main procedures at our disposal,
one indicating the more abstract logical performance that
is mainly involved in cognition of the "that" type, the
other pointing to the cowmbination of the different eles
ments and thelr expression by means of appropriate sym.
bols (p. 92),

The first factoreeinvolving the relation of likeness and its
opposite«-is orthogonally related to the other twow.involving synthesis and
analysis, wvhich are correlated, This factor seems to be related to the
insight that one total object is like or unlike another total object, It
transcends different kinds of materials: ssnsory or intellectual, abstract
or concrete, perceptual or highly complex intelligible, Rimoldi (1951) who
suggests “the relation of likeness makes possible the extension of concepts
ual thinking to levels of high complexity" also says that Spearman cone
siders 1t "as furnishing ‘the main regource of all mental tests, whether
sengory or otherwise' (p, 88), This insight includes the capaclity of
finding the relationship between objects and the eduction of correlates,
as well as an adaptability on the part of the knower in gaining insight,
This latter is called plasticity which is "the cepacity of bringing toe
gether sewveral conflicting Gestalts, *the more plastic the subject, the
more likely he is to be Gestalt free' (24), and it is probably related
to gome temperamental and personality cencepts® (p., 91).

The two correlated factors<-analysis and synthesise.are the
mechanigms through which the knower clarifies and fills out this insight,
The analytic factor refers to the logical process underlying psychological

activity and would seem to invelve the finding of relationships and eduction
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of correlates between parts of on2 object or between parts of different
objects, It would, therefore, be distinct from the previous factor in
that the factor involving likeness deals with totalitlies rather than parts,
The synthetic factor refers to what might be called the psychological
process of psychological activity, i.,e,, it involves subjective elements
more than the logical process does, This factor involves the ability
of bringing different parts together into a unity which promotes sclution,
Thegse two factors are always related and work hand in hand,
Though they are distinct, 1t is difficult to separate them in actual
cognitive activity, As related they are best degcribed by "the factors
described by Mieli (6) as "complexite" and “"globalisation,” which the

author defines as :'capacite de realiser clairement et avec précision

des structures complexes' and ', ., , la facilite avec lequelle des donnees
relativenent ngure’cs s'unissent pour former un tout, ™ (Rimoldi, 1943,
P. 39).

As related to the discussion given above, the first factor-.the
relation of likenesse~would seem to be related to the individual's struce
turing in his search for meaning, The analytic process serves this styruc.
turing by enabling the derivation of structures from the Weltbild, The
synthetic process, also, serves this structuring by unifying the parts
of the derived structures as the individual seeks to form a meaningful
Weltanschsuung, Therefore, it can be seen that Rimoldi's work inveolves
bothih;tmcmrlng activity of the individual and the structures of the

logical problem golving activities,
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With the development of the concept of structuring related to
open and closed mindedness and to problem solving completed, it is
necessary to mention one study that is, more or less, directly related to
this research, This vas a gstudy reported by Rokeach (1960) who used the
sane personality types as inwvestigated in this study, The purpose of
Rokeach's particular research was to distingulsh between the processes
’ot dogmatic (closed minded) individuals and rigid individuals, In solving
a pmblam; called the Doodlebug Problem, Rokeach distinguished twe phases:
the analytic and the synthetic, In the analytic phase, fhree beliefs
that individuals ordinarily have had to be overcome; in the synthetic
phage, three naw beliefs had to be Integrated into a solution, The
measurement of analysis and synthesis was in tems of time, i,e,, the time
taken to overcome each of the bellefs and the time taken to formulate
& new golution, There was, necessarily, an overlap of time which made
scoring difficult since the time between overcoming the first and third
belief coinclded with part of the time for measuring synthesis, Thus, in
terms of measurement there vas ambiguity, It 1s questionable, also, whether
analytic and synthetic phases can be separated as Rokeach attempted to
geparate tham for purposes of wdamne. The results of the experiment
were not clearly significant, VXn the analytic phase, there was no signi.
ficant difference between the open and ¢loged group, though there was be.
tween the rigid and non.rigid groups, as predicted., In the gynthetic
phase, which was crucial for Rokeach in distinguishing between open and

closed minded individuals, in only one of three measures was there a
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significant difference between the two groups, Thus, as Rokeach (1950)
obsexrvad, "these data are not conclusive” (p. 192), However, lw states
as a general theoretical conclusion from the total research on open and
closed mindedness related to cognitive activity that "the findings suggest
that information about personality organization can veliably prediet the

outcome of different phases of thinking in problem gsolving" (p. 193).

HYPOTHESES OF THE PRESENT STUDY

It seems, therefore, that both elements of Bruner's challenging
formulation are adequately accounted for in this analysis of a personality
type and in the problem solving work done by Rimoldi, et, al, In summary,
the purpose of this investigation 1s to explore the differences between
open and cloged minded persons in a problem solving task with reference
to differences in proossses in solving problems which have factorially
different contents and structures, In a paraphrage of Bruner's formulation,
the expectation of this study is that cleosed minded individuals would
proceed in this particular structured problem solving task in a cloged
way, i.e,, they would find the structure of the problem less accurately
than the open minded individuals, they would reduce uncertainty to a lesser
degree, they would find specific conorete content easier to deal with than
abstract, and they would find {t more difficult to integrate the infore
mation presented into the proper solution than would the open minded
individual,

The specific hypotieses of thisg study are the following:
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1. There will be a significant difference between the scores of the open
and closed minded groups on all of the preblems, the verbal problems as
well as the geometrical problems, This significant diffarence will be
found in the higher scores of the open minded group when the pulling out
methed, which is sensitive to structure, is employed,

2. There will be a significant difference between the two groups on

a1l the problems using the method of uncertainty reduction, The open
minded group will reduce unocertsinty on all the problems to a significantly
zreater degree than the clased minded group,

3, Using scores derived from information values there will be a signie
f1cant difference between the two groups en the geometrical problems,

The open minded greup will obtain lower scores than the clogsed minded
group.

4, Thare will be a diffevence in group performance on eoncrete and abe
stract matsrial in the closed minded group but not in ths open minded
group, The difference will be that the closed minded group will perform

siznificantly better on concrete materisl than on abstract,




CHAPTER II
PROCEDURE

A, SUBJECTIS: A total of 60 male subjects vere used in this research,

The 3's were all freshmen at Loyola University's College of Arts and
Science and enrolled in a course in General Psychology, These 60 S's were
divided inte twe groups of 30 on the basis of Rokeach's Dogmatism Scale,
Form E.l Table 1 presents the mean scores and differences of these two
droups on this Scale,

In order to contrel for the influence of intelligence or quanti.
tative ability on probi-n solving, the two groups were also equated for
quantitative ability by means of quantitative scores on the usual college
entrance examinations, the CEEB and the SCAT, Table 2 presents the means

and differances of these groups on this variable,

1The Rokeach Dogmatism Scale, Porm I, has a relfability ranging
from .68 to ,93 for different groups using the test.retest method, Form
E {3 the final form of a number of revised Scales, It iz the result of
refined thinking and a number of {tem analyses, The valldity of the Scale
vas egtablished in a2 number of ways, Perhaps the most significant for
the purposes here was conducted by having graduate students in psycholegy
contact subjects wiw vere judged to be open or closed minded according to
the various characteristics which have been mentioned above as the phenemena
of thw open and closed mind, When the Dogmatism Scale was administered
to these groups, it distinguished the two beyond the .01 level ef confi.
dence, Subsequent studies, also, have used this Scale to distinguish
these two persenality types (Rokeach, 1960), (See Appendix I for the
content of the Dogmatism Scale),

32
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Belative to the reulatlonsiip batusen open and ¢losed mindadness
and intelligence, Rokeach {1950) feund no correlation betwsen the sceres
on his Dogmatism Soale and I, Q.

Anothar wmethodologlioal issue that we have already conaldered

many times (s whether the Jdifferences obtained between NMgh

and low scorers on the Dogmatism Scale, particularly with

raspect to cognitive funetloning, can be explained away as

being due to intellligenoce, As we have ghown, hovever, the

sorrelation betwean gcores on the Dogastism Scale and ine

telligenoe 1is typically glose to zero, when intelligenoce

is measured by such tests as the American Council on

Education Test, the Ohio State Psychologleal Examination

Test, and the Vonderlic Test, Sisilarly, extreme scorers

on the Dogmatism Sesle typleally do net differ frem each

other in intelligence, It would therefore be hard te

account for our findings onthis basis (p. 407).
A more indiroct indication of this phenomena, which perhaps provides
another basis for this study, ls the divigion of groups in the research
of Rimoldl, ot, al (1964), He found there wers good and poor predlem
sclvers in students with beth high and lov academic grades, Tablse 3
provides the correlation coafficlients betwaen scores on the Rokeach and
those on the CEEBR and ths S0AT,

A methedological 41Cficulty, which does not seam sevious in light
of the digcussion above, stoms from the !'."mt that the avallabdle college
records do not have both SCAT and CEEB soores for all of the S's. This
necessitated the gomowhat uneven comparisons found in Teble 2, How
aver, sinoe both of thae differences are nonesigznificant, and, especially,
the difference using the CEER Quantitative scores, which asccsunt for

almost all the open minded group and over half eof the closed minded,




TABLE 1

L-TEST POR SIGNIFICARCE OF DIFFERENCE BEIWEEN MEANS
ON TRE ROKEACH DOGMATISM SCALE, PORM E,

OPEN MINDED CLOSED MINDED

M 8D N M sb K | tesosre | pred,
72,77 11,23 30 135,53 9.34 30 7.4837 +0001

TABLE 2
E~TESTS POR SIGNIFICANCE OF DIFFERENCE BEIWEEN MEANS

OF QUANTITATIVE SCORES ON THE CEEB AND SCAT
AND ON THE TOTAL I.Q, OF SCAT,

e e e e e

OPEN MINDED C1OSED MINDED
M SO R M SD IR Hg-oe-r-
CEEB Q | 72,42 18,94 24 71.06 22,865 |16 1994
SCAT Q | 82,25 16,93 12 70.23 23,62 R0 1.49
SCAT 1Q}f 76,33 20,04 12 70.3 17,5 }20 .‘35
TABLE 3

CORRELATION COKFFICIENTS BEIWEEN ROKEACH DOGMATISM SCALE,
FORM E, AND QUANTITATIVE SCORES ON CEEB AND SCAT,

e e avesm el
? N - MR

1. Rokeach, Form E, and SCATQ | z = «,287 N 32

| -

2. RM‘Q&, Form ‘. and CEER Q s - “123 TH &0
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it seems possible to generalire that the groups are equal in quantitative
ability, A further justification for this generalization is pregented
in Table 4. In this table, the means and differences for 12 S's, who had
scores on both the CEEB and the SCAT, are given, There are 6 open and

6 closed minded individuals in this group,

TABLE &

t-TESTS FOR SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS
ON QUANTITATIVE SCORES ON THE SCAT AND CEEB
FOR 12 §'s, 6 OPEN AND 6 CLOSED MINDED: AND
CORRELATION COEFFICIENTS FOR THE
TOTAL GROUP BETWEEN THE CEEB ARD
THE SCAT QUANTITATIVE SCORES,?

l

OPEN MINDED CLOSED MINDED

M sp M sD £-VALUE
ceeBQ | 88,2 12,% | 743 25,01 1.112
scaTq | 67.8 17,19 | 55,5 20,28 1,036

Zscat,.ceed = 882

MATERIALS: The kinds of problems used in the problem solving task
in this study are described in full in publications by Rimoldi, et, al,

27he large difference between the standard deviatiens in this
small gample does not necessarily indicate that the two populations have
different variances, The P soore for the difference between variancss,
3.96, 1a not significant, ‘rhorotou, the null hypothesis camnot be
rejected, Besides, Mcemar (1962) guggests that "if we suspeect the vari.
ances may be unequal, we should make the two sample sizes equal or nearly
so” (p, 108), Here the sample sizes are the same,
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(1962, 1964), The problems used in the gtudy vill be of two types: verbal
anéd geometrical, The verbal problems are divided into two kinds, each
of which has two variations, Therefore, there will be a total of four
verbal problems: 31:A, 21 B, 35 A, 35 B, All four of the problems #ra of
the type that presents a verbal definition of a problem situation together
vith a series of questions printed on separate cards, Each card contains
& question on one side and the question and answer on the reverse side,
The questions and answers contain information relevant to the problem
situation, some of which is necessary for the solution of the problem,
The subject, in pursuing & sclution, selects the cards he feels will give
him the information needed for a solution and alse records the order in
vhich he chose to have the various questions angwered, This establishes
a sequence for each individual which describes his process, and, also,
supplies sufficient information for the experimenter to score the ansvers,
In identifying the problems, the mﬁbor refers to a particular
type of schema, or framework or set of logical relationships or structures,
upon which is superimposed various contents vhich are identified by
letters, (See Appendices II and III for the logical structures of the 31
and 35 problems)., The numbers, 31 and 35, refer to two different types
of problem structure, The two structures repregent a rather simple, #31,
and a somevwhat more complex, #3535, type of problem, The letter "A™ presents
the problem in concrete, everyday terms, The letter "B® presents the
problem in abgtract language, or by means of letters that represent,
syzbolically, nonespecified oconcrete objects, In both of these forms of
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the problem, the answers arc given in numbers,

Three geometrical problems, 40, 42, and 45, have been included
in order to provide a variation of the verbal problems, These problems
are of the type that presents a geometrical figure with various enclosed
areas one of which iz the correct solution of the problem, Tha procedure
for the solution is the same as with the verbal problems., (Appendices IV
through X contain all of the prodlems in detail,)

An additional reason fer the gelection of these gix problems ia
that 1t was found, in an unpublished study of the Loyola Paychometric
Laboratory, that problems 31 A, 353 A, and 46 contain a perceptual faetor,
and problems 31 B, 35 B, and 40 contain an abstract factor., These two

contents were found to be factorlially different,

C. SCORING PROCEDURES: Since the unique contribution of Rimoldl et, al,
(1964) centers on the notion of process, the scoring teohmiques devised
are of great importance, A process is experimentally characterised by
the sequance of questions asked by the subject, according to Rimoldi and
Haley (1962), Thus, the characterisation of the proocess and the scoring
techniques must tnclude the number of questions asked, the gpecifie
questions asked in terms of the information they provide, and the order
in which the questions are asked, Among the sooring procedures devised
by Rimoldl et, al, (1964), three will be used In this research: a) group
performances, b) pulling out method, and ¢) information values, Each of

these will bde diseussed in turn,




a) Group Performances

This approach astimates for each problem and for each group of
subjects the frequency with which each question vas agsked in each
possible order,

These frequencies correspond to the values observed in two.
vay entry tables where columns represent questions, and rows, order
in the sequence, If the subjects in a group follow exactly the gsame
taoctic, then all the cells in the table will pregent sere entries,
with the exosption of one ¢cell per row and per column with a fre.
quency squal to the total mumber of subjects in the greup, In fact,
the highest pessible dependsncy bstween questions and order is at
the basis of this type of performance} knowing a question, the order
of choloce is also known, and vice versa, the uncertainty being
ﬁln’.llll.

If the subjects in a group perform in such a way that no ree
lationship whatsosver axists betwesn questions and order of cheioe,
then the oell frequencies will be identieal tihroughout the table,

No information osn be gained in terms of mssociating a given question
vith a given order, the uncertainty being maximal,

Seldon, if ever, will all actual performences follow any of the
two previously descoribed patterms, In practice, the performanoce
of a group may appreach either of the uncertainty levels just defined,
This will depend on two major varisbles that ecsn be experimentally
controlled: &) characteristics of the group, b) characteristios
of the problems,

Considering the logleal styruocture of the preblem, the language
used, the mmber and wording of the questions and of the corresponding
mswers, ete,, it is possible o state for each problem the sequence
or sequences of questions that as a result will vepresent the meximum
empirical asgoclation betwesn question and order of choice, This
set of sequences corresponds to tle. schemata normg, In this sense,
schemata norms represent thw lower empirical limit of uncertainty
baged on a logical analysis of the problems, This shall be considered
to ba the criterion of minimal uncertainty for s group performanoce,

It is tlworetically comoeivable that an observed group performance
nay yield an uncertainty value sgmaller than that indicated by the
schemata, but in such cages, this may be due to guessing, inommpiéte
performance, poorly constructed problems, ste,

The definition of a criterion for saximum uncertsinty is more
complex, Several hypotheses can be defended of which only one,
designated H, will be discussed,
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In this hypothesis, the assumption of no association between
quegtions and oxrder is maintained, but the following conditions are
added: a) that subjects may choose sequences of varying lengths,

b) that these sequencas of different lengths have the sams chanoces
of appearing, For a discussion of tiwm derivation of the values for
this hypothwsis, confer Rimoldi, et, al, (1964),

Any obgerwved performance can be then located along & continuum
varying from minimum uncertainty, as defined by ths schemata, to
paximum uncertainty as defined by H, PFor each problem, these limits
can be assigned without any references to group performance, They
will be considered to be inherent properties of the problems and thus
help to define the instruments employed in the experiment. This
attempt at characterising instriments without resort to group indoxes
is a feature which deserves special emphasis,

The uncertainty value H(x,y)* was computed for H and for the
schemata in each problem, Further, this value was also calculated
for the observed group performances in all the problems, These
unesrtainty values should not be interpreted strictly in terms of
information theory, As stated before, they sarve to characterize
the patterns present in the tables, The discussion will be limited
'1:;&. d:tln; trends in these patterns. (Rimoldi, et al,, 1964, pp.

07.

*A(xy) = logan « éi‘ ng « logy ny , vhere n squals total number of
entries in the table and nj frequencies in each cell,

b, Pulling Out Method

The decision to use the pulling out method for scoring subjeots'
performanoces vas baged on previous experismsntation and on the results
oebtained by Erdmann, 1964, where this approach was shown to be cone
sistently better than other methods of scoring performance in the
type of problems used in this research,

In egsence, the pulling out method is used as followg: After
determining by a logical analysis of the structure of the probdblem,
the besgt tactic or tactics by means of which a problem ¢an be solved,
these are tabulated considering each question in each order in which
it occurs in the various tactics, Rimoldi, Haley, Fogliatto and
Erdmann, (1963), This tadble of frequencies is convertad into a
table of preportions, Each question will have s weight according to
the frequency with which it occurs in a particular order, Tie next
step is the application of this table of weights to an obsarwed
sequence, A previous method had merely summed the weights ocorres.
ponding te the guestions and the order of these questions in the
observed sequence, This was called the schema method, The pulling
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out method uges the same norms as the gchema method and differs from
it only in the application of the norms to the individual obgerved
gequence, This method attempts to account for any restructuring or
"late™ understanding of the nature of the problem by the performer.
In other words the benefit of the doubt is given to the subject in
the evaluation of his performance,

The procedure Involves a kind of matching of the observed sequenoce
with one of the ideal sequences, That is, the scorer determines
the ideal sequance which best approximates the observed sequence
and will therefore maximize the evaluation of the performer, Obs
viously, there are certaln rules according to which this is done,

The first step is to remove all the irrelevant (as far as the ideal
gequence is oconcerned) questions from the observed gequence, It
is {mportant to maintain the order of the questions as selected
by the subject,

What results may be a complate or partial ideal gequence, In
order to be complete, the order of the relevant obsarved questions
must duplicate the ldeal sequence, If this occurs, then one finds
the value of the 1deal sequence whish would maximize the score for
the obgerved gequence, This completas the gecond step in the deter.
nination of a final gscore for the pulling out method, The third and
final step 1s to divide the value, found at the completion of the
gacond step, by the mumber of questions of tha orliginal observed
sequence, i,e,, before any pulling out of irrelavant questiona,

The sequance resulting from the pulling out of irrelevant quese
tions, however, may only partially duplicate an 1deal sequence, In
this case credit is given for the partial sequence, This value is
again divided by the number 0f questions of the original observed
sequence to determine ths final scors,

An exXample of the technique is in oxder to clarify the appli.
cation, Suppose the observed saequence 1,6,3,8,2,10, Aasume that the
ideal sequences of the problem are 6,3,10 and 10,3,6, Pulling out
the irrelevant questions leaves 6,3,10 for the observed sequence,
This exactly duplicates tha 1deal sequence 6,3,10 so the final score
fs the value of the 6,3,10 soquence in the schema norms divided by
6 (the number of queations from the original obaerved sequence),

Had tho original sequence been 1,10,8,3,2.6 then the ideal sequence
10,3,6 would have been duplicated with results exactly as above,

In some instances, the ideal sequence will not be duplicated,
Assuming the observed sequence 1,6,7,3,2.3,5, the {deal sequence
approximating it best is 6,3,10, However, there is only partial
approximation here, namely 6,3, The final soore i{a, therefore, the
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value of 6,3 {n the schema norms, divided by 7 (in this cagse). The
resnants of the observed gsequence following the pulling out of irrele.
vant questions must follow the order of one of the ldesl sequences

80 that an obgerved sequence without 3 and 6 in it would obtain no
value at all, If either occurred at the end of the sequence only
that question would contribute any value, For instance, the ob.
served sequence 1,3,8,4, would have sero as a final gcore, The
sequance 1,3,6,5,7, would have the value of 6 in the first poaition
in the schema norms divided by 5,

This taclmique, in susmary, works to the advantage of the subject
by giving him the benefit of the doubt as far as the ocourrence of
restructuring or reshaping the problem is concerned, It also ine.
corporates the advantages of the schema method and adds the feature
of differentially penalising the subject for the prodigal selection
of cards! (Erdmann, 1964, Loyola Psychometric Lab, Pub, Ne, 40.)
(Rimoldl et al,, 1964, pp. 1l4e116),

¢) Information Values

In this paxt of the study, we shall present a method of scoring
individual performances in terms of the processes followed by a
subject in solving a problem, This method is independent of group
performances and attempts to analyse at each step in the process
the amount of uncertainty reduction with respect to the total une
certainty of the problem, This was acoomplished for those problems
in which figures are presented,

We are assuming that at the outset of the problem, all the ale
ternatives are equally likely, On this basis the total uncertainty
value for each problem can be caloulated acoording to the total
number of these equally likely alternatives, Then in order to solve
the problem in a logical fashion or at least in a fashion eEuinating
guessing or hunches it becomes necessary for a subjsct to reduce
the uncertainty of a problem to serc, This he can do by asking
questions and obtaining the corresponding answers, Each of these
questions and answers will reduce the total uncertainty according
to the information contained in them and the order in which they
were asked, It thus becomes a mattar of determining for each question
and answer that part of the total uncertainty of the problem that is
elininated scoording to the order in which it was asked, The next
step 1s to consider an individual sequence of questions and to es.
tabliszsh the amount of uncertainty reduction accomplished by each
in the particular order it was asked, These values can be acoumu.
lated for individual questions of an observed sequence in the order
in which they were asked so that at any peint in the process, the
amount of uncertainty reduced can be indicated, Obviously, certain




questions asked in a definite order can maximize this proocess of
uncertainty reduction, and this can be seen more clearly by plotting
the cumulative values for successive questions, Tactles following
the "best" gequence(s) as determined by the achema should be those
that maxinmize the reduction of unocertainty with each successive
question,

According to the nature of the problems, the solution to be
obtained will bhe achieved through a process of either rejecting or
retaining ocertain alternatives, This binary charactexistic of the
process suggests the use of a system of evaluation which embodles
thase properties, such as the transformations implled in "information
theory", (Rimoldl et al., 1964, pp. 1344135,) For an illustration
of this method, confer Rimeldi et al,, (1964),

D. IGR OF MENT: All of the 3's were given the Rokeach Doge
matism Scale, Form E, as part of a battery of tests, including the Rigidity
Scale and the California F Secale, given during a class period in General
Pgsychology. On the basls of the scores on the Dogmatism Scale the two
groups were selected and found to be equated In quantitative ability,

The problems were administered in two sessions to groups of S's
ranging from 7 to 10, Two sessions were used because there is no time
1ini ¢ impoged for the selution of a problem and because ons session,
lasting approximately 350 minutes, was insufficient for the solution of
all the problems, The S's were selected randomly, according to their
individual free periods, to be included in any particular group, Thus,
there were both open and closed minded individuals in every group.

The problems were administered to each group in the following
order: lat gession, problems 31 A, 31 B, 40, and 42} 2nd session, problems
35 A, 358, and 46, There were two reasons for administering all of the

problems in the same order, The first was based on the rationale that




learning would be constant for all over the trials, The second reason
wag based on the authority ef past research in which the problems were
presented in the same order to each subject (Rimoldi et al,, 1964),

The following instructions were given to the S's for the problem
solving sessions, Each subject was given a mimeographed copy of the
instructions, The sactions in parentheses wers added verbally and demone
stratad by the experimenter as he read over the instructiens with the
S's.

You will be ziven a packet of cards on which are typed

a partisulsr problem situation and a set of questions and
answers relevant to the problem, (The question is on
one gide of the card and the question with its angwer

is on tha other side,)

READ OVER THE PROBLEM SITUATION CAREFULLY, noting ese.
pecially the specific problem to be solved,

NEXT, READ OVER ALL THE QUESTIONS, which are typed on one
side of the cards, At this time, do not turn the cards
over,

Decide the first question you would like to have answered,
Then, WRITE THE NUMBER OF THE QUESTION ON THE SHEET PRO-
VIDED, 1If it is the first question you ask, its mumber goes
next to no, 1, ete,

TURN THE CARD OVER AND READ THE ANSWER ON THE CARD,

After having read the angwer, declide on the next question you
would like to have answered, uWrite fts number on the page
provided, then turn it over to read the answer, (So, decide
the first questien you want to ask, then write its

numbar after numbar 1 on the sheet provided, With the
information you have when you find the answer on the

reverse side of the card decide which question you want to
ask second, Procsed in this way,)




When you are satisfied that you have arrived at the answer,
stop asking questions, and write down your answer, Do not ask
more questions than you think you need to solve the problem,
but do not hesitate to ask those questions that appear to be
necessary, A previously selected question may be referred to
as often as one wishes in the process of solving the problem,
(There is no time limit for the solution of any of the
problems, When you are finlshed, I will give you the

packet of cards for the next problem, When you finish

all the problems you may go,)




CHAPTER 11X
RESULTS

A, GROUP PERFORMANCE METHOD

Uncertainty values, acoording to the discussien presented abeve,
were ocomputed for each group en each of the problems, These values vere
determined, accerding to a methed described by Attneave (1939), from the
frequencies in a scatter dlagram which has, as the absciassa, the numbers of
all the questions which may be asked, and, as the ordinate, the order in
vhich the questions were actuslly asked, (Cenfer Appendices XI threugh
XVII fer these diagrams.) Table 5 presents the uncertainty values for
each group for each problem along with the minimum uncertainty value for
each problem, as determined by schema or "X" norms, and with the maximum
uncertainty value, as determined by the H norms, The minimum uncertainty
value can be determined by either schema or *X" norms, The uncertainty
values listed in column "X" depend exclusively on the minimum number of
questions needed to gsolve the prodblem, whereas the schema norms depend
on the total set of sequences which represent the maximum empirical
association betvesn the questions and erder of choice, Thus, when there
is more than one sequence which will selve the problem, as in the verbal
prohlems i{n this study, the schema and the "X" normg will differ, These

45




TABLE 3

, FOR THE OPEN AND CLOSED MINDED

UNCERTAINTY VALUES, Hey
{ SCHEMA, X, AND H NORMS

GROUPS TOGETHER W

ot

PROBLEMS OPEN CLOSED SCHEMA X T H SCHEMA/X
31 A 3,35144 3.80079 2,2%2 1.383 6.426 1.421
a1 4,04206 4,97603 2,2%2 1,385 6,426 1,421
35A 4,18995 4,80435 3.922 2,322 - 7.934 1.689
358 3.98415 5,38893 3.933 2,322 7,934 1,689
40 4,43870 4.94901 1.000 1.000 6.426 1.000
42 4.94901 5,7033%0 2,000 2,000 6,426 1.000

5.33463 5, 34909 2,000 2,000 6,426 1,000

norms will be the u‘iﬁ, on the other hand, vhen there is one and only one
sequence, The ratio between the schema and "X" values will be 1,00 when
these two are identical, The higher the value of the ratio,,the greater
is the uncertainty of the schema in relation to the uncertainty of one
of the ideal sequences,

It can de seen by inspecting the scatter diagrams that the open
minded group, as a whole, used more efficlent tactics than l:iu closed
minded group, The only case in which this is not so clear is in problem
46, However, it has been found, here and in other research, that this pro.
blem is ambiguous, Therefore, the results from this problem should always

be considered in this context,
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The uncertainty values, “(x,y)' also, show that the open minded
group has, in each cagse, lower values than the closed minded group, This
is especially true in problem 35 B {n which the uncertainty value for the
open minded group is almost equal to the minimun uncertainty value of the
problem schema 1tself,

" Because of the method used to derive the uncertainty values, it
was {mpossible to compare the differences by ordinary tests for siznificance,
It was possible, however, to compare the groups on the basis of the number
of problems for which the open minded group presented h!g!'{"‘uneermnty
values than the closed minded group, The test uged was & ons-talled Sign
Test, as described by Slegel (1956)., The probability of the open minded
group having a lower value on each problem than the closed minded group is
008, Such a probability iz indicative of the significence of the differe

ence between the groups using this measure of uncertainty values,

B, PULLING OUT METHOD

The pulling out method attempts to score individuals according to
their structuring of the solution in terms of the structure bullt into the
problem, Thus, the score represents the S's recognition and use of the
strueture present in the problem, Each subject was scored on each problem
in terms of the pulling out method, Then, the average pulling out scores
were computed for each group and for each problem, Table 6 presents these
aAverage scorss and the t.values for determining the significance of the
difference between means, In analyeing this data t-tests for uncorrelated

means were used, The values for significance were determined according to




TABLE 6

t-VALUES FOR THE DIFFERENCES BETWEEN THE VO
GROUPS BASED ON THE PULLING OUT METHOD

OPEN MINDED CLOSED MINDED

MEAN SD MEAN s tevalue
31 A .05695 .0147 .04803 ,0184 2,035"
318 .04836 .0178 04022 .0166 1.56
35 A 02252 .0026 02005 | 0061 2,035%
358 02152 .0035 01824 0056 3.308%*
&0 06717 0363 .05291 0334 1.558
@ .05857 0351 .03930 0323 2.176*
46 03794 .0182 .03465 0200 | .695

* 0253 ps 01
** p<.00S

the norms for one~-tajiled tasts becasuss of the definite prediction in a
apecific direction made in the !wpomu:,

Using the pulling out method, & higher gscore indicateg that the
§ structured his solution according to the demands of the structure of the
preblem, By inspection it can be seen that the open minded group, as a
whole, has higher scores than the closed minded group. In all oases except
ene the differences are significant., This exception, again, is problem 46

which was discussed above, The group differenoes for problems 31 B and 40
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are not quite at the ,05 level of confidence, yet they do show the same
directional tendency as the other problems which are significant, Using

a table of areas of the normal curve, the significance of these two differ.
ences would seem to be ,06, Thus, in all of the problems which have deen
shoun to be digeriminatory, the differences between the average soores

of the two groups are significant,

C. INFORMATION VALUES

In using information values, an § is scored aecording to the average
amount of information he acquires in his wmult of the solution of the
problem, Each question asked results in i{nformation, some of which may de
relevant and some of which may be irrelevant, If the information is
relevant, some of {t may be now or some of it may be repeated from previous
questions, The information value is the sverage resulting from the division
of the numerical calculation of the total, new, relevant information, by the
number of questions asked, The mumarical ¢alculation is derived from a
method described by Attneave (1959).

With the use of these scores, the information value of the questions
is maximised and the structural properties of the problem are minimized,
Thus, & high score can be reached if the necessary questions are asked no
matter in what order they are asked, When the pulling out method is used,
on the other hand, the order is of prime importance,

Information values of the three geometrical problems were evaluated
for each subject and then the group averages were computed, Only the
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TABLE 7
t~VALUES POR THE DIFFERENCES BETWEEN THE ™O
GROUPS BASED ON INFORMATION VALUES
—— S s e
OPEN MINDED CLOSED MINDED
MEAN $D MEAN $D LeVALUE
40 1.16062 .39 99818 .388 1,582
42 89921 221 ,69152 .278 3,145*
46 .72062 .282 61008 | .23 1,626

* p<.005

geometrical problems were used becaugse there is only one correct sequence of

questions leading to the solution of the problem, Table 7 presents the

group averages and the tevalues of significance between these averages,
Again, it can be seen by inspection that, in every case, the means
of the open minded group are higher than those of the closed minded group,
For problem 42, the difference between the means for the twe groups is
significant below the ,005 level of confidence, For problems 40 and
46 the differences almost reach the ,05 level, Such differences indicate
that the open minded group used the information of the problem to a more
significant degree than the closed minded group.

D. SCORING IN TERMS OF PROCESS RATHER THAN CORRECT ANSWERS
One of the ideas that was partially responsible for the kind of

rescarch Rimoldl devised was the contention that correct answers are not
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the best indicators of individual differences, Cerrect answers do not
indicate the process of coming to the seolution, which could be due to
logical reasoning, chance, elimination, or guessing, Also, incorrect
answers are not equally incorrect, s.g., an incorrect answer in a mathe.
matical problem may be due to a computation error or it may be due to a
complete lack of understanding of the nature of the problem, Because of
thege considerations, Rimoldi devised the scoring procedures used in this
regsearch to evaluate the process of solution rather than the solution it.

self, His own research (Rimoldi, et al,, ivi.) has shown the reliability

TABLE 8

X’ TEST ON THE NUMBER OF CORRECT ARD INCORRECT ANSWERS
BETWEEN THE OPEN AND CLOSED MINDED GROUPS

PROBLEM or x SIGNIFICANCE
31 4 1 8,437 01> p>,001
31 B 1 2,33 None

354 1 12 None

358 1 .085 None

40 1 000 - None

@ 1 4,176 |  .05>p>.025
46 1 60 None
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and validity of these scoring procedures, However, it is of value to see
whether the same applies in the present research, Table 3 presents the
significance of differences between the groups in terms of correct and
incorrect answers only, The 352 test for independent samples, described
by Siegel (19356), was used with significance values for two-tailed tests
since the hypothesis was that there would be no difference between the
groups in terms of correct and incorrect answers,

It can be seen by inspection of Table 8 that only two of the
differences are significant, (See Appendix XVII1 for the 52 diagrans,)
Both of these problems, 31 A and 42, were administered in the first testing

session, The difference in correct and incorrect answers for the groups

in problem 31 A is significant between the ,01 and ,001 level of oconfi.
dencej for preblem 42 the signifieance is between the .03 and ,025 level
of confidence,

The results of this study, also, confirm the ugefulness and validity
of Rimoldi's sooring techniques., Group comparisons in terms of correct

ansvers are not sensitive to differences in process,

E. DIFFERENCES IN CONCRETE AND ABSTRACT CONTENT

One of the advantages of the development of problems which have
a set structure or schema is that different languages or murhis can be
superimposed upon this structure, Thus, the same loglical problem may
be given to different groups having different age levels, e,g., the pro.

blem can be given to young children using different colored and shaped
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blocks or to adults using languages of different degrees of abgtractness,
In the present study, two problems having different levels of complexity
in structure were given in oconcrete and in abstract language, Ths *A"®
problems were presented in a concrete, everyday language, and the "3"
problems in an abstract language, Table 9 presents the t.values and their
probabilities for the open and clesed minded groups for differences in

content, The pulling out method was used to darive the scores used in

this tetest,
TABLE 9
L-VALUES FOR GROUP LIFFERENCES IN CONTENT
BASED ON THE PULLING OUT METHOD
PROBLEMG OPEN MINDED CLOSED MINDED

31 A vs, 31 B 1.644 2,23*
354 vs, 358 1.37 2,63
*

025>p> 01
O12p>.003

Sinoe the same groups Were used for comparison in this analysis,
L.values for correlated means were used, In establishing the significance
of the differences, a one.talled test was used for the closed minded
group because of the specific hypothesis that this group would perform
significantly better on concrete material, A twoe.tailed test, implying

no difference, was used for the open minded group, It can be seen that




the differences in performance for the closed minded group on concrete
and abstract content are significant, Those of the open minded group

are not,

F. DIFFERENCES IN COMPLEXITY OF LOGICAL STRUCTURES

The final results to be reported concern differences in perfor.
mance using different logical structures, Appendices II and II! present
graphic representations of these different structures, and Appendices IV
through VII show thege structures disguised in concrete and abstract
language, These different loglcal structures provide an added opportunity
for the study of the effect of structures on the individual, and, also,
the differences in individual structuring in terms of different structures,
Table 10 presents the results of these differences for Cthe open and cloged
ainded groups, Scores derived frem the pulling out method were used in

this comparison of the groups,

TABLE 10

LeVALUES FOR GROUP DIFFERENCES ON PROBLEMS DIFFERING
IN STRUCTURE WITH CONSTANT CONTENT BASED
ON THE PULLING OUT METHOD

PROBLEMS * OPEN MINDED | CLOSED MINDED
31 A vs. 35 A 4, 946" (8,490)"
31 B vs. 358 6.813" 7.14"

*p(.om
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Again, tevalues were computed for the groups using correlated
means. The large values obtained, all significant beyond the ,001 level
of confidence, makes a discussion of ons. or two.tailed tests irrelevant,
Each group performed significantly better on the more complex schema with
both concrete and abstract content, Since these problems were presented
in the seocond testing session, it would gseem that the S's had grasped the
nature of these problems and used the loglcal structure better than in

the first testing session,




CHAPTER IV
DISCUSSION AND CONCLUSIONS

The results of the present study seem to present definite evidence
that personality variables, designated open and closed mindedness, are
directly related to good and poor preoblem golving, The findings in this
study substantiated all of the hypothases in the predicted direction,

Using the pulling out method, it was found that the open minded
group performed signifiocantly better on every problem except one, This
1ast vas a functien of the ambigulty of the problem, The pulling out
method emphasizes the subject's recognition and uge of the structure of
the problem in his own structuring and restructuring of the selutien to
the problem, Thus, it can be concluded that the open minded individuals
vere significantly better at néosnu!ng and using the structure of the
prodblem in their ewn structuring, or formulation, of the solution to the
preblem than were the closed minded individuals,

The efficlency and vallidity of this particular sooring preoedure
was not in question in this study, Hovwever, an analysis was made in terms
of correct and incorrect ansvers, It was found that such a criterien
distinguished the twe groups in only two instanoces, preblems 31 A and
42, Both of these problems were presented in the first testing session
vhich might indicate m; the open minded group were quicker at grasping

the nature of the problems than the closed intndod group, In the other
56
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five problems, there is no difference in terms of ocorrect and incorrect
angwers, Therefore, the sensitivity of the pulling out method would seem
to be evident for it clearly distinguishes thegse groups where correct and
incorrect answers show no difference,

Using the group performance methed, the hypothesis that the open
ainded group would perform significantly better wvas also substantiated,
Inspection shoved each uncertainty vaelue of the open minded group to be
lower than that of the closed minded group, Such an occurrence has a
probability of ,008 when a onsetailed Sign Test is used,

The group performance method considers the performance of the
total group in terms of both uncertainty mnd structure, The best perfor.
mance, in sn evaluation eof process, would present a scatter dlagram in
which the minimum number of quastions were asked in the preper order,

For example, in preblem 31 A the proper sequences of questions are 6,3,

10 or 6,5,9, Thus, there would be maximum ocertainty and recognition

of structure if all the frequencies for the first question, vhioh is marked
along the ordinate, are in the 6th cell, 1f the frequencies for the second
question are in the 3rd or S5th cell, and {f the frequencies for the third
question are in the 10th or 9th eell, T&n should be no other oells filled
and there should be as many frequencies in the 3rd as in the 10th and as
many in the 5th as in the 9th, Appendioes XI through XVII present the
diagrams obtained, This method of uncertainty values fer greup performance,
therefore, estimates the uncertainty of the group in terms of the structure

of the problem, Thus, it can be concluded that the open minded group net
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only recognized and used structure to a more significant degree than the
closed minded group, but also reduced uncertainty to a greater degree,

The method using information values, also, supported the hypothesis
that the open minded group would reduce uncertainty to a signifiocantly
greater degreea than the closed minded group, In this method each indivie
dual was scored in terms of the reduction of unoertainty and Chan group
averages were caloulated,

This method considers the performanoce of individuals in terms of
uncertainty alone without any reference to the structure invelwved, For
exsmple, the ifdeal sequence for problem 42 is questions 3, 1, 5, 8, In
the pulling out method only an individual who would ask the questions in
this particular oprder would receive the maximum value, In the present
method any individual vho agked these four questions in any erder would
receive the maximum score, However, if information curves were pletted
both the informational and structural characteristics of the individual
procegses would be evident,

The results of the present study show, therefore, that the open
minded group performs signifiomtly better, when process is evaluated,
both in terms of rocognizing and using the structure of the problem and
in terms of reducing uncertainty, It should also be noted that the dif.
ferences involving incertalnty are greater than those inveolving structure
alons, The t values of the differences between the groups are 1,558,
2,176, and ,655 for problems 40, 42, and 45 respectively, based on the

pulling out method, Using the method for information values, the t values




1,582, 3,145, and 1,626 respectively, In problem 40, the values are
practically the same which would geem to indicate that the acquiring of
structure and the zathering of Information was ahout the same, In
problems 42 and 46, the t values are higher for the information value
method and the significance of the dAifferences are inereased over those
found with the pulling out method,

When the groups were oompared In terms of the logical struotures
of the problems and of the materials, concrete and abstract, used, differ.
enceg ware also found, The only hypothesis regarding these two aspeets

of the problems was, also, substantiated, This hypothesis was that the
cloged minded individuals would perform significantly better on ooncrete
than on abstract meterial and that there would be no difference in the
open minded group's use of these materials, There is, therefore, an added
dimension to consider in comparing open and closed minded individuals,
Open minded individuals show themsalves az more efficlent at the recognition
and use of structure, as able to reduce uncertainty to a greater degree,
and as not hindered in these actlvities by the kind of material in which
the problen is phrased, The closed nminded individuals, on the other hand,
shovw themselves a&s lesz efficlent in the recognition and use of structure,
as lass able to reduce uncertainty, and as hindered by the kind of material
uged in the problews,

A final result of this study reveals that both groups performed
better, to quite significant degrees, on complex structures than on simple

structures., This result ghould be interpreted, it would seem, not in terms
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of complexity-simplicity, but in terms of learning, Both of the problems
with a more complex structure were administered in the second testing
session, It would seem, therefore, that both groups learned gomething
about the nature of the problems, {.,e,, that the problems involved a set
structure and that a structural approach should be used, Such an inbere
pretation could be substantiated by Rimeldi's (Rimeldi, et al,, 1964)
findings that subjects vho had training performsd bettar than those who
had no training, "The individual performance curves show that the proocess
followed by the expsrimental subjects in order to solve a problem is
‘betiter' than the one followed by the control subjeots, This means that
the experimental subjects always approach the problems in a more "logical?
way, The greatest differences were found in the prodlems similar te
those used in the training sessien” (p, 94).

In the results presented, thers appears to be & relationship bde.
twesn uncertainty reduction and structure, Before attempting to speoify
and interpret this velationship in light of the results obtained, it is
necessary to diarify the concepts involwed,

Uncertainty reduction is a correlative notion implying information,
¥, R, Garner (1962) indicates this relationship, "Any commmiocative act
provides information only insofar as it reduces a oondition of ignorance
or uncertainty sdbout the state of things under econsideration, ., ., thus
information occurs enly if there exists some a priori uncertainty, and the
amount of information {s determined dy the smount of uncertaintye.or,
more exactly, it is determined by tha amount by which the uncertainty has
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-

been reduced” (p, 3), Therefore, the amount of uncertainty which 1is re.
duced iz indicative of the amount of information gained,

In the present study the scoring procedureswre designed to evals
uate individual differences in problem solving processes, The scores
obtained, therefore, in terms of structure or of information are estimates
of the subject's use of the structure of the problem or of his use of
the information presented, However, the problems were so designed that
they would have an objective information, or uncertainty, and structural
value, It is possible, therefore, to understand the problems and the sub-
jects' performance in terms of these objective criteria,

The problems, as presented, oconsist of a problem situatien and a
series of questions and answers, The problem situation presents an obe
Jjective, loglcal structure, or schema, which 1s distinct from the differ.
ent languages in which the problem gsituation is phrased, Appendioces II
and II1 present figures of these structures, The answers to the quastions
in the problem are designed to provide *bits’ of information, or data,
when a particular question is selected, Some of the data is relevant to
the problem and some 1z not, Among the relevant data, some is unique, i.,e,,
it is provided in only one question and ansver, and other data is not
unique, i,8,, it is provided in more than one question and answer, Thus,
the total information value of & problem includes both the information
about the structure presented in the problem situation and the potential
information, or data, to be recelved on the asking of a question,

This distinction is also made by Garner (1962) in his treatment
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of uncertainty and structure, "Structure is an entire set of relations
between variables and its amount and form can ba specified without statee
ment of the particular significations which operate because of the struce
ture™ (p. 343), By signification, he intends "the particular specifying
or indicating relation for any single avent or symbol, ., . Signification
is any or all of the relations which are unique to a partiocular word"

(p. 141), sSignification in this sense weuld be similar to the notien of
specific data eor information about a single part of a total structure,
Thus, Garner net only distinguishes .l:rﬁetute and information, or data,
but he also says that "structure can be perceived even vithout the ability
to verbalize the significations® (p, 343),

Garner (p. 342) proceeds te shew the similarity of this distinction
to the more general psychological theery of Gastalt, Gestalt theory dise-
tinguishes an experience inte its *whole' and *part' aspects, Though the
‘whole' and the "part' are inseparable in any experience, they are dis.
tinct elements of an experience, The structure discussed here i{s similar
to the 'whole' aspect of an experience, whereas the particular data or
information is similar to the 'paré' aspect, In a particular sitmatioﬁ,
an awareness of the 'whole' aspect may be of help in selecting the parts
to f£111 it out, Likewise, by jolning different "parts® tegether it is
possible to grasp a new 'whole®,

It 1s poasible, therefore, in this study, to distinguish structure
and information, or data, in a problem and to assign different functiens

to each, The structure provides the framevork within which the solution
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to the problem is sought and directs the problem solver in the selection
of questions whioh will provide the necessary data for the solutien, Tiw
data provide the speoifications of the structure or the 'hits® which, when
related by the structural pnporﬂn of the preblem, produce the unigue
ansver to the partioular probdlem,

In solving a preblem both atruocture and data are {mpertant, Though
they are inseparable, they are distinet and work together toeward the solu
tion to the problem, Ideally, the recegnition of the structure of the
problem leads to the seleqtion of questions in the proper sequencs which
vill provide maximum information, or data, for the selutien, However,

{f the structure is not immediately eor totally clear, thm selection of
questions which have a certain infermation value will preovide the eppors
tunity to find or to clarify the structursl relationships of the preblem,
In such cases there is & structuring or restructuring aecording te the
added information recsived, iﬂ

These distinctions between the siructure and data of s prodlem,
and between the objective structure and data of the preblem and the subde
Jects? use of tilwse seem to be valuable in interpreting the results of the
present study, These results, vhich deal with the subjects® use of inw

formation and structure, indioats definite greup differences, Hovever,
there are indicatiens that the subjects in both greups vreceived the struow
ture and information equally well even theough they did not make equally
good use of thege,

The results found in Table 10 suggest that beth greups learned
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the structural nature of the problems and ugsed this structure to great
advantage in the seocond testing session, even though the group differences
remained, Rimoldi (Rimoldl, et al,, 1964), teo, has found that training
improved performance, and especially in these preblems that had a similar
structure, Such findings are quite consistent with a conclusion of Gare
ner (1962) {n which he states: "the existence of structure itself can,
and must, affect the rate of learning, and, insofar as it does, we must
then consider structure as a meaningful variable In its own righte..net
simply the sum of tts significations® (p, 343), The experimental rve.
sults, therefore, suggest that the groups did receive the gtructure of
the various kinds of preblems,

Because of the ingeparability of structure and information, it
vould seem that the groups received the necessary information for the
solution to the preblem alse, This inseparability is indicated by the
fact that the same 'bits' of data ave used for scoring the Individual's
performance, The different scores are derived frem the different ways
of scoring the same data, Algo, the fact that the groups did not differ
in the number of cerrect and incorrect answers would suggest that the
groups recsived both structure and intot#at:ien equally well, even though
they did not use the Information equally well in the process of solving
the problems. |

These results of the study suggest a further hypothesis which
would be important in the total interpretation of the results. This

hypothesis s that both open and closed minded zroups received infpmt:lon
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and recognised structure equally well even though the use of this struocture
and infermation is quite different for the twe groups as is indicated by
the previous results of the study.

The receptien of information and recognition of strusture can, it
ssems, be meagured by the selection of the necessary questions involved
in the ideal sequences of the problems, regardless of tilw oxder in which
they ave selected, When these questions are selected the individual has
maximum infermation, It is presumed, for three ressons, that he alse
regognises the structure, First, the results recorded in Tadle 10 and
disoussed abowve suggest this presumption., Second, the relatienship of
inseparsbility between information and structure that was discussed adove
makes this presumptien reasonable, Third, even though an individual may
not select the questiens in the preper sequenoce which represents the struoe
ture, his silccZion of the necessary questions indicates restructuring or
late structuring, The recegnitien of this late structuring by Rimeldi
(Rimeldi, et al., 1964) prompted thw change frem schemats norms for soering

a performance to the use of the pulling out methed, This methed is precisely

desoribed as an attempt “to acosunt for any restructuring er late underw
standing of the nature of the problem by the psrfermer” (p, 113).

The method used to evaluats the information and structure, in terms
of all the necessary questions or maximum infermatien, received by the
groups 1is tbf method for independent groups, This methed was used
because 1t preserves the oentributions of the individuals in the greup te
the total group performance better than a method using averages does,
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Taking problems 31 A and 31 B together, 35 of the open minded
group and 50 of the closed minded group received maximm information, i,.e,,
they selected the necessary questions for solution of the problem, The

difference between these groups has a ;_(_2

of 1,219 which 1is not significant,
Taking preblems 40 and 42 together, 54 individuals of the open minded
group and 46 of the clesed minded greup received maximum infermation,

This difference is 2,94 which is also net significant, A level of .05

2 tables,)

vwas used for significance, (See Appendix XIX for the X

Therefore, these results, added teo these of the whole study would
seem to indlcate that open and closed minded individuals receive both
structure and information equally well, but their use of these materials
in reaching a solution are markedly different, This difference centers
on the use each individual makes of ths information he has received,

The fact that differenoces between the groups In uncertainty
reduction messures were found to have a higher degree of significance than
those using structural measures suggests that the uncertainty of the
subject {2 important in understanding the results of the study, In the
1ight of the results above, this unocsrtainty would net sesm to be related

to the problem structure or information, but more to a generalized, per-

sonal unnrtalnty-l

ithout having strict experimental controls or measures, 1t vas
observed that more closed minded individuals approached the experimenter
after a testing session than open minded, The typical comment or question
of the open minded concerned the preblems and hew they were formed, The
typleal question of the cleosed minded concerned himself and was frequently
phrased, "How did I de?7", This would seem to indicate a problem centered
approach in the open minded and a self centered approach in the clesed
mnd‘dc
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To pursue this notien of subjective, or personal, uncertsinty
further, the follewing comparison was suggested in revieving the results,
One of the closed minded subjects, in the feur problems dealt with in the
pravious analysis, always asked the neosssary questions first and in the
correct order, i,e,, he had ideal structure and maximum information, then
he would ask an equal number ef irrelevant questiens, Thus, the question ‘ ‘
arese whether there weyxe greup differences in the asking eof uxgra questions |
oncs the maximum tnfermation had been received, 1

Again the 5_2 mathed for independent groups Was used for measurement,
Taking preblems 31 A and 31 B tegether, of the 33 instances in which epen |
minded individuals received maximum infermation in enly 2 cases were extra J
questions asked, In the closed minded group, in 14 eut of 30 instances ‘
where maximum information was received were extra questions asked, The |

meagurement of this difference by X’ is 10,224 which is significant belew

the ,01 level of cenfidence, In prodlems 40 and 42, in 7 of 54 instances |
vere extra questions asked by the open minded greup and in 14 of 46 ine
stanoces were extra questiens asked by the clesed minded group, This dif.
ference is 3,58, which is almost significant at the ,05 level of confi.
dence, (See Appendix XX for the X° tables of this data.)

In conclusien, the experimental results of the present study ine
dicate that there are significant differences between spen and clesed
minded individuals in their prodlem selving precesses when structural
and/or information measures are used, Hewever, there weuld seem to be ne |

difference between the greups in the receptien of the informatien or struoce ”
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ture of the preblem, The relevant variable {s the subject's eun use of

the information and structure received, That vhich seems to be involved
with this poor use of the infermation and structure is personal uncertainty
rather than lack of information and structure,

Such a oconclusion is consistent with the theoretical analysis in
the Intreduction to this study en the relationship of structuring and pere
senality variables, espacially open and closed mindedness, The hypotheses
for this study vere derived from this analysis and the results of the exe.
perimental study seam to substantiate the hypotheses and to verify, to
some degree, the feasibility eof the theeretical analysis,

In the theoretical analysis strusturing vas seen as a dynamic,
persenal, cegnitive activity in which the individual structures, i.e,,
forms relationships or integrates, the wholes and parts of realitye.ase
fteig<known, or received, into a personally meaningful structure, These
wholes and parts are similar to the structure and the data, or infermation,
discussed above, Thus, four different, but related, notions of structure
were concerned: 1) the structure of realityesgs.iteis Independently of the
individual and against which the individual's persenal structure must be
tested by meaningful interaction, 2) the structure of realityeasit.is.
knewn or received in the perceptual aet, 3) the dynamic structuring activity
of the knower, and 4) the personal structure of the knower, similar te the

Heltanschauung, which results from the knower's structuring of the parts

and wholeg of the structure of reality-as-ite-is<known., The experimental

results of this study indicate the usefulness of these distinctions, es-
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pecially the last three, in understanding and explaining lndividual dif.
ferences in cognitive activity,

In the theoretical analyzis of open and ¢losed mindedness ag genw
eral personality variables, it was suggested that thase cencepts were
derived from and characterizations of the individual's appreach to reality,
Reality«assitelissknown places tiwm demand en the individual to analyze
its parts and vheles for what thay are so that he may use these as framevwerk
and contant in his ewn structuring, which is an inherent demand of the
knower, of his own personal structure, The open minded individual is ene
who meets and acoepts thase demands of veality-ageiteis-kinewn, The closed
minded individual does not, Instead of deriving structure frem the struce
ture of reslity-aseitelis<known, the glosed mindad individual attempts te
impose structurs or to force the evidenoe of reality-ss<knoun into & struo-
ture of his own msking, This difference in approach was attributed te an
affect varisble, i,e,, a value erientation similar te Dilthey's Wertrichtun-
gen, rather than a cognitive one, The affect suggested resulted from the
Judgment of whether different kinds of reslity are amiocable, therefore
approachable, or hwstile, tharefors to be aveided,

The experimental results of this study show the usefulnsss of this
analysis, The differences in cognitive approaches of the two groups, pree
dicted in the hypotheses, were substantiated, The results also seem to
provide for & clarification of the affective element, They indicated
that personal uncertalnty was important in undegrstanding the different

uses made by the twe groups of the information and structurs received,
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This personal unesrtainty did not seem to conocsrn the structure and ine
formation of the problem since thege seemed to be received aqually well

by doth zroups, Therefore, it is suggested that the persenal uncertainty
vas about the affect, i.e,, about the amicability or hestility, of different
kinds of reality, It mxd seem, furthermore; that uncertainty and hose
tility are related,

Unoertainty and hostility are both related to fear, Fear ecours,
1t seems, in three situations: 1) vhen gomething unknewn is present and
the imagination, working on the lndlﬂdunl'n unoertainty of the object,
supplies & fearful or threatening object, 2) when something !; pregent
vwhich the individual knows but he is uncsrtain whether he can cope with
the ebject, md 3) when something is present vhich the individual knows
and he knows he cannot ecope with the abjact, In these situations the
objeot, whether real or imaginary, is hostile, In the first two situations,
in which the fear is unreasonsble {f net resolved, there iz uncertaintyes
elcptr uncertainty of Che objecteas<itsis or uncertainty of the individual's
owmn capabilities for handling the odject,

Therefore, the experimental svidence concerning persenal uncere
tainty wvould seem to give credence te the theerstical explanation that the
affective judgment of the amicablility or hestility of the kinds of reality
is important in distinguishing the two types: open and closed minded,

The results, also, support the auther's eriticism of Rokeach's explanation
that a set of absolute beliefs about authority {s the distinguishing mark,

If concrete material is oensidered to be specific and particular,
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tharefore certain, and abstract material is osnsidered to be mere general
and more unspecified, therefere more uncertain, the results found in using
different materials would substantiate the explanation above, It was found
that closed minded individuals performed significantly batter with meﬁu
materials than with abgtract, ﬂazus thexre was no difference for the

open minded, ‘ '

The results of this study alse find mesning in the context of the
explanations which influenced the suthor's theoretioal analysis, In
Dilthey's terminelogy, tiw ﬁolbbild,} or infermstional structure, is pnﬁnt:
to the individual, but because of the Wertrichtungen, in this case sub.
jective or persenal uncertainty, the Yeltanachauung, the process and/or
outcome of solution, u‘ distorted and changed, thus previding for the
differences observad, Se, too, is M*phomlcgi cal ebssrvation supperted
that the structure ef the world ls presented te the indivicual in the
“perceptual act”, and only by a rigoreus method, max attempts to overceme
or agoeunt for subjective nuances, will the individual be able to discover
the structure as it is,

The results of this atudy of the cognitive precesses of open and
closed gima individuals would seem to suggest that the oomospts of opene
ness and closedness are valuable in designating general persenality types,
It would seem that these ihml.d be mi&ud as general and underlying ‘
characteristiocs of personality upen which is superimpesed pgreigzlar bew
havieral activities, e.g., cognitive, threugh whiech tho person expresses
ancd reveals his personality structure or erientation., Klein (1934) and
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Rokeach (1960) suggest this same relationship between personality and
behavioral expression,

In oenclusion, it seems that this study has accomplished, in some
degree, its purpose to present “a hypethesis which stated explicitly that,
acoording to such and such a theory of personality, we would expect people
of such and such a type to handle stimull ef such and such a kind in such
and such a mannex” (Bruner, 1951, p, 138). In pursuing this purpose, it
appears that the problems and methods employed concentrated “upon the
investigation of thoss envirommental ouss which are appropriate to the
confirmation of hypetheses vhich reflect basig perssnality patterns”
Bruner, 1931, p, 140).




CHAPTER V
 SUMMARY

This study investigated differences in problem selving precesses
of open and closed minded individuals, The specific hypotheses were dee
rived from a theoretical analysis of the structuring aspect of cognitive
activity and its relationship te the charactaristics of open and closed
minded individuals, The theoreticsl analysis was darived from variocus
psychological sources: F, W, Allpert, Garner, Plaget, Kelly, Merleauw.
Ponty, Dilthey, and Rokeach.

60 Freshmen in college were divided into two groups of 30 each
and designated open or closed minded by means of Rokeach's Dogmatism Scals,
Form E, The groups were equated for intellectual and quantigative nbilitj.
The 3's were administered problems with a set logical structure, which
could be varied in terms of complexity and/or content, devised by Rimoldi,
Various scoring procedures, emphasizing structural and informational ase
pects of problem solving, devised by Rimoldl for this kind of data vere
employed,

The results substantiated the hypothwses which predicted that the
open minded group would use the gstructure and the information of the
problems more efficiently then the closed minded group, and that the closed
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minded group would perform better with concrete rather than abstract
material whereas there vould be no difference in the performance of the
open minded greup,

Further analysis of the data received suggested that the tweo
groups recefve both infermation and structure equally well and that the
differences feund in the use of these is attributable to a generalized,
personal uncertainty,

These results were related to the theoretical analysls which
seemed to be oconsistent with the findings., Therefore, it was concluded

that openness and closedness are valuable concepts fer the designatien

of persenality types and important for predicting differences in behavioeral

activi ty.
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APPENDIX I

Rokeach Dogmatism Scale, Form E

Instructions:

The following is a study of what the general public
thinks and feels about a number of important seclal
and personal questions, The best answer to each state.
ment below is your personal epinien, We have tried teo
cover many different and opposing points of view; you
nay find yoursslf agreeing strongly with some of the
statements, disagreeing just as strongly with ethers,
and perhaps uncertain about othersj whether you agree
or digsagree with any statement, you can be sure that
many pecple feel the same ag you do,

Mark each statement in the left margin according
te how much you agree or disagree with it, Please mark
every one, Write 41, 42, 43, or «1, «2, <3, depending
on how you feel in each case,
+1: I AGREE A LITTLE olt 1 DISAGREE A LITTLE
+2¢ 1 AGREE ON THE WHOLE «23 1 DISAGREE ON THE WHOLE

+3: I AGREE VERY MUCH =3: I DISAGREE VERY MUCH

Test:

&4,

The United States and Russia have just about nothing in common,

The highest form of government is a demeocracy and the highest form
of democracy is a government run by those who are most intelligent,

Even though freedom of speech for all groups 1s a worthwhile geal,
{t is unfortunately necessary to restrict the freedom of certain

political groups,

It is only n&tural that & person would have & much better acquaintance
with i{deas he believes in than with {deas he opposes,
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9.
10,
i1,
12,

13,

14,
is.

16,

17.

18,

19,

20,
21,

22,

23,

Man on his own is & helpless and miserable creature,
Fundamentally, the world we live in is a pretty lenesome plaoce,
Most people just den't give a “damn™ for others,

I'd 1ike 1t {f I oould find gomeone who would tell me how to solve
my personal problems,

It is enly natural for a person to be rather fearful of the future,
There is so much to be dene and se little time teo do it in,
Onos I get wound up in a heated discussion I just can't stop.

In & discussion Y eoften find it necagsary to repeat myself geveral
tinmes to make sure I am being understeod,

In a heated discussion I generally become so absorbed in what I an
going to say that I ferget te listen to what the others are saying,

It is better to be a dead haro than to be a live coward,

While I don't like to admit this even to myself,6 my secret ambition
is to become a great man, like Einstein, or Beethoven, or Shakespeare,

The main thing in 1ife is for a person to want to do something im.
pertant,

If given the chance I would de something of great benefit to the
world,

In the history of mankind there have prebably beaen just a handful of
really great thinkers,

There are a number of people I have come to hate because of the things
they stand for,

A man who does not belleve in some great cause has not really lived,

It is only when a person devetes himself to an i{deal or cause that
1ife becomes meaningful,

Of all the different philosophles which exist in this vworld there is
probably only ene which is cerreoct,

A person who gets enthusiastic about too many causes is likely te bhe
a pretty "wighy-washy” sort of persem,




26,

25,

26,

27,

28,

29,

30,

31,

33,

34,

33.

36,

37.
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To compromise with our political opponents is dangerous because it
usually leads to the betrayal of our own side,

When it comes to differences of opinion in religion we must be careful
not to compromige with those who believe differently from the way we de,

In times like these, & person must be pretty selfish if he considers
primarily his own happiness,

The worst orime a person could commit is to attack publicly the peeple
who balieve in the same thing he does,

In times like these it is often necessary to be meore on guard against
fdeas put out by people or groups in one's ewn camp than by those
in the opposing camp,

A group which tolerates too much differences of opinien among its
own members cannot exist for long,

There are two kinds of people in this world: these who are for the
truth and these who are against the truth,

My bleod boils whenever a person stubbornly refuses to admit he's
wreng.

A person vhe thinks primarily of his own happiness is beneath contempt,

Most of the ideas which get printed nowadays aren't worth the paper
they are printed en,

In this complicated werld of ours the enly way we can knew vhat's
going on is to rely on leadeys or experts whe can be trusted,

It ts often desirable to reserve judgment about what's going on until
one has had a chance to hear the opinions of those one respects,

In the long run the best way te live ig to pick friends and associates
whose tastes and belliefs are the same as one's own,

The present is all too often full of unhappiness, It is only the
future that oounts.

If a man is to accomplish his mission in 1ife it is sometimes necessary
to gamble "all or nothing at all.™

Unfortunately, a good many people withwkhom I have discussed important
social and moral problems don't really understand what's going on,

Most people just den't know what's goed for them,




APPENDIX 1I

R B
20 20
30 35
T G
10 15
c ¢ |
50 50
R B
15 10
G
20 15
T G
5 5

The Structure and Content eof Problem 31 B

B G
R 20 15 35
T 10 5 15
30 20 30¢

A Two by Two Matrix of the Structure and Content of Problem 31 B
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The Structure and Content of Problem 35 B
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A Three by Three Matrix of the Structure and Content of Problem 35 B
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APPENDIX 1V

Problem 31 A

Instructions and Corresponding Questions and Ansvers

At Spencer High School the annual fall dance is about to be held,

A danoce cemmittee has been selected to make the necessary arrangements,

Both boys and girls are on the committee,

A part of the committee is to

take care of the refreshments for the evening and another part will look

after the gsale of the tickets for the dance,

The list of the girls on

the dance committee involved in the sale of tickets has been lost, From

the other information available, which you will find in the questiens,

your object is to discover the nusber of girls invelved in the sale of

tickets,

1.

Questions

Is Spencer High School the only ¢oOw
educational school In the clty?

How many boys attend Spencer High?

How many boys are on the dance committee?

Are there more girls than boys at this
school?

How many students on the dance comw
mittee are assigned to supplying the
refreshments?

1,

Ansvers
No,

240 boys attend
Spencer High,

10,

Yes,

14,




6.

10.

What {s the total number of students
on the fall dance committee?

How much time would the coumittee as
a wvhole spend in preparation for the
dance?

How much time would the average come
mittee momber contribute?

How many boys on the committee are
involved in the sale of tickets?

How many girls are on the refreshe
ment part of the danoe committee?

golution: 5 girls

9.

10,

87

25,

275 hours,

11 hours,

6 boys,

10 girls,




APPERDIX V

Problem 31 B

Instructions and Cerresponding Quastions and Answers

We have a certaln number of objects, M, a part of which, for lack
of a better name, will be called C's, The C's are composed of B's and
G's, No B is a C and vice versa, Some of the C's alsc are R's and some

others are T's, No R is a T and vica versa, How msny G's are also T's?

Questions Ansvers

1. Are there C's that are not B's and G's? 1. Neo,

2, How many B's are C's? 2, 30.

3. How many B's are M's? 3. 120,

4, How raany C's are R's? 4, 35, |
S. Are there more G's than B's among the M's? 5, Yes, |
6, What is the value of k times the C's? 6, 3530,
7. What is the total number of C's? 7. 50, i
8., How many B's that are C's are also T's? 8, 10, |
9. How many G's that are C's are also R's? 9. 15,
10, what 1s the value of k? 10, 11,

Solution: 5 G's,




APPENDIX VI

Problem 35 A

Instructions and Corresponding Questions and Answers

A college choral group is composed of freshmen, sophomores and
juniors, The chorus has three volioces or parts which are high, medium, and
low, The questions and answers beleow give vital information concerning

the group., From these facts you are to find the number of juniors singing

the middle or medium part,

Questions Answers | \
1. How many Juniors are in this college? 1, 1567, | |
2, Hov many Freshmen are in the chorus? 2, 23, ‘“
3. How many Sophomores are in the middle voice? 3, 10, ‘
4, How meny chorus members are there? 4, 76, ‘
3, How mny girls are in the chorus? 5. 43, |
6., How many sophomores are in the chorus? 6. 28, -l
7. How many juniors sing the high voice? 7. 1. il
8. How many freshmen are in this college? 8. 1848, |
9. How many freshmen sing the high voice? 9, 8, il
10, How many low volce members are there? 10, 28, I
11, How many sophomoyes sing the high part? 11, 9,
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12,
13,
14,
15,
16,
17.

How many planos does the chorug have?

How many freshmen sing the low volce?

How many chorus members sing the high volce?
How many Huniors are in the low volce section?
How many freshmen sing the middle voloce?

How many sophomores sing the low part?

Solutiont 8 junfors,

12,
13,
14,
13,
16,
17,

90




APPENDIX VII
Problem 35 B
Instructions and Corresponding Questions and Answers

T objects are composed of M, N, and P types, Each of these latter ”

three types may or may not algo be Q'%s, R's and $'s. From the questions ‘
and snsvers you can discover the various relationships of these objects, 1‘
Make use of this available information to determine how many T objects are ;%
N's and also §'s,

Questions Ansvers l
1. How many S's are A's? 1. 330, \‘
2, How many Q's are there among the T's? 2, 19, i“
3. How many G's are there among the T's? 3. 43, S;
4, How many R's are also N's? 4, 8, 4
S. What is the total number of T objects? 5. 63, f
6. How many P's are there smong the T's? 6, 21,
7. How many R's ave there among the T's? 7. 24,
8, How many Q's are also M's? 8, 5.
9, How many R's are also M'sg? 9. 10,
10, How many S's are also M's? 10, 2,
11, How many Q's are A's? 11, 400,
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12,
13,
14,
13,
16,

17.

How many R's are also P's? 12, 6,
How many Q's are also N's? 13, 3.
How many S's are also P's? 14, 4,
How many M's are among the T's? 15, 17,
How many Q's are also P's? 16, 11,
How many H's anong the A's? 17, 2,

golution: 14 T objects are N's and also S's,
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APPENDIX VIII

Preblem 40

Instructions and Corresponding Questiens and Ansvers |

This figure is compesed of 20 areas, One of the areas has been ‘1
selected, Your task is to discever the selected area. You may discover

this area by using any of the questions you like te arrive at the answer,

Preceed by reading over all the questions, Deeclde the first
questien you would like te have answered and write its number on the page
provided, Then, read the answer on the back of the card, After having
read the ansver, decide on the next questien you weuld llke to have answered,
¥Write down its number and yead the answer, When yeu are gatisfied that

you have arrived at the answer, step asking questiens, and write dewn yeur

answer, Remember, you may ask as many questions as you need to find the

ocorrect area, but do net ask mere questiens than yeu need,

Questions Ansvers
1. Is the value of the area divisible by 107 1. Ro,
2, 1Is the value of the area divisible by 27 2, Neo,
3. Is the value of the area divisible by beth 2 and 37 3. Ne,
4, Is the value of the area divisible by 47 4, No,
5. 1Is the value of the area divisible by 97 5. Ne,
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6.

7.

9.
10,

Is
Is
is
Is

1s

the value
the value
the value
the value

the value

of the
of the
of the
of the

of the

area divisible by beth 2 and 4%
area divigible by 37
area divisidble by 67
area divisible by 5?
area divisible by 77

golution: 11

10,

Ne,
Ne,
Ne.

Ne.

9
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PROBLEM LO
20 9 L 35
25 2 55 6
8 21 10 39
33 11 27 12 |
16 1 18 5




APPENDIX IX
Problem 42
Ingtructions and Correspending Questions and Answers

This figure is composed of 24 areas, The numbers in the areas
are merely for the purpose of identifying a particular area and have no
bearing on the solutiens of the problem whatsoever,

One of the areas has been selected, Your task 1ls to discover the
selected area, You may disocover this area by using any of the questions
you like to arrive at the answer,

Prooeed by reading over all the questions. Declde the first quese
tion you would like to have answered and write its number on the page
provided, Then, read the answer on the back of the card. After having
read the answer, declde on the next questions you weuld like te have
answered, Write down {ts number and read the angwer, When you are satis-
fied that you have arrived at the answaer, stop asking questions, and write

down your answer, Remember, you may agk as many questions as you need to

find the correct area, but do not ask more questions than yeu need,

Questions Angwers
1. Is 1t above the unbroken curve line? 1. No,
2, Does it have 2 curved lines as borders? 2, No,
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Is 1€ to tha right of the wvertical curve line?

Does it have 2 continuous straight lines and 2 broken
lines as borders?

Does it have 2 broken straight line borders?

Does it have any combinations of 2 breken
and 2 curved sides?

Is it below the dotted curve line?

Dees 1t have 3 continuous stralght lines and
1 broken straight line as borderst

Does it have a breken curved line as a berder?

Does it have at least 1 continuous straight line
and 2 continuous curved lines as borders?

golutien: 23

9.
10,
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APPENDIX X
Problem 45
Instructions and Corresponding Questions and Angwers

The figure here 1s composed of overlapping geometric figures and
lines, forming twenty areas, You will notioce that an area is any encloged
part of the figure that doeg not have a line through {t, One of the areas
has been selected, Your task is to find out which one it was, To find
the particular area, you smust discever enough facts about {t so that it
can be distinguished from other areas. You may discover these facts by
using any of the questions you like,

Proceed by reading ever all the questions, Then, declide on the
first question you would like to have answered, and write {tg number on
the page provided, Then, take the card and read the answer on the back
of the card, After having read the answer, decide on the next quegtion
you would like to have answered, Write Jdown itz number, and take the card,
When you are satisfied that you have arrived at the answer, stop drawing
cards, and write down your answer, Remember, vou may use as many of the
cards as you need to find the correct area, but den't choose any more than

20!! need,
Questions Ansvers
1. Is it a three.sided area with 3 straight sides? 1. Neo,
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10,

Is it inside the large square?

Does it have 2 broken lines as borders?

Does it have a broken line as & border?

Is it in the small circle?

Is it in the small square?

Is it in only 2 figuresy

18 it in only 1 figure?

Does it have only &4 straight lines as borders?

Is it a threeesided area with 2 atralght aides
and 1 curve side?

Solutions 16

Yes,

No.
Ho.
Ne,
No,
o,
Ne,

No,

100




PROBLEM L6
1
/
12
13 )
/7
/
//
/ 15
/7
/7

101




ORDER
ASKED

OOV BNV P W N

f

O O~ P o PN e

oy
[+

APPENDIX XI

SCATTER DIAGRAMS FOR PROBLEM 31 A FOR BOTH GROUPS

OPEN MINDED
QUESTIONS
1 2 3 4 5 6 9 10
2 2 | 25 1
T2 121 3 X 1
z 1 1 13 13
1 1 1 2 2
CLOSED MINDED
1 2 3 4 5 6 9 10
' 25 2 2
14 11 3 2
1 11 5 7 i3 6
1 2 2 1 5 1
1 1 4
1
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APPENDIX XII

SCATTER DIAGRAMS FOR PROBLEM 31 B FOR BOTH GROUPS

OPEN MINDED
QUESTIONS
1 2 3 4 3 6 7 8 9 10
1 1 22 2 4
2 16 1 3 2 1 1
3 5 1 16
1 1 3 4 1
1 } 1 1 1 1
1 1
CLOSED MINDED
1 2 3 4 3 6 7 8 9 10
2 2 19 1 4 1
3 11 1 2 3 3 3
3 3 1 2 2 3 10
4 3 3 4 6
1 4 1 1 1 3 2 1
1 1 1 1 1 1 1
1 1 1
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APPENDIX X1V

SCATTER DIAGRAMS FOR PROBLEM 35 B FOR BOTH GROUPS
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|
APPENDIX XV |
|
SCATTER DIAGRAMS FOR PROBLEM 40 FOR BOTH GROUPS J‘
OPEN MINDED “V
ORDER QUESTIONS “\‘1
ASKED !
1 2 3 4 5 6 7 8 9 10 |
1 T |20 1 1 1 2 2 7 J
2 3 2 1 17 7
3 1 2 1 4 3 ) S Y 1
4 2 1 1 1 1 4
5 1 1 5 2
6 1 1 1
7 1 1
8 1 1
o 1
10 1
CLOSED MINDED
1 2 3 4 5 6 7 8 9 10
1 1 |15 5 1 2 2
2 2 4 1 1 1 12 8 1
3 4 1 2 6 1 j12 2
4 1 1 | 1 4 3
5 1 1 1 2 2 2
6 1 1 1 1 2
7 1 1 1
8 1 1
] 1 1
10 1
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APPENDIX XVIX

SCATTER DIAGRAMS FOR PROBLEM 46 FOR BOTH GROUPS

OPEN MINDED

QUESTIONS
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APPENDIX XVIII

X2 TEST FOR INDEPENDENT SAMPLES FOR NUMBER OF
CORRECT AND INCORRECT ANSWERS FOR BOTH GROUPS

PROBLEM PIGURE w x? SIGNIFICANCE
31 A COR __INC
0 29 1 30 1 8,437 01> p> 001
19 ] 11 |3
8 12 |60
318 COR  INC
o 26 4 | 30 1 2,33 HONE
c 20| 10 | 30
4 14 | 60
35 A COR INC
o 28 s | 30 . 12 NONE
c 28 5 30
so 10 | 60
3% B COR INC
o 23 7 | 30 1 .085 NONE
¢ 21 9 | 30
4 16 | 60
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APPENDIX XVIII CONT'D,

PROBLEM FIGURE oF x? SIGNIFICANCE
40 R INC
28] 2 | % 1 * p = L4999
271 3] 3
55 60
42 COR INC
ol 2% & 1 3 1 4,176 03 p2 .02
c|l 18] 12 |30
& 16 | 60
46 R INC
ol 17] 13| 3 1 .60 NONE
¢c| 13] 17 |3
3 30 | 60

*

Because of the low entries in both Incerrect cells, it was necessary

to use The Fisher Exact Probablility Test,
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APPENDIX XIX

X2 TEST POR INDEPENDENT SAMPLES FOR MAXIMUM
AND LESS INFORMATION FOR BOTH GROUPS

PROBLEMS FIGURE o x2 SIGNIFICANCE
31 A MAX  MAXe
&
318 4] 3s 5 60 1 1,219 NONE

105 15 ‘120

40 MAX  MAXe
&
41 0 541 6 |60 1 2.94 NONE
cl 4] 14 |60

100 20 'mo
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APPENDIX XX

%2 TEST FOR INDEPENDENT SAMPLES FOR NECZSSARY
AND SURPLUS INFORMATION FOR BOTH GROUPS

PROBLEMS PIGURE o x2 STIGNIFICANCE
31 A NEC SUR
S o 53 2 |ss
31 B 1 16,224 p {01

89 16 |103

NEC SUR

Ea 8

o | 47 ] 7 |34 1 3,58 | .06)p>.05

79 21 100
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