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1. INTRODUCTION

The research to be reported herein is an outgrowth of earlier research
by Rokeach and his associates (1960) on the interrelations existing
between personality and the cognitive procesées. In the course of this
earlier research we had succeeded in isolating and meaéuring two distinct ?
L phases og cognitive functioning; namely, t@e ability to analyze and the |
ability to synthesize. Analysis was defiaed, following Witkin j
(1954, 1962), as the ability to separate item from field. Syntheéis was
defined as ;hg ability to integrate new items, elements, ideas, or beliefs
into new fields, or into new wholes or into neﬁ.belief sjstehs. it:is
reasonable to assume that perceptual and conceptual activity in the
clasaroomﬁ in the laboratory, in the examination hall, and in everyday

A life 1nyolve'both the procésses of analysis and synthesis to the extent
that the specific tasks confronting.a person'require different

combinations or degrees of the ability to analyze and the ability to
syqthesize:
In the earlier research we had developed methods for isolat::'}i'ﬁ'g"" Bese two
t . variables and measuring the extent to which perceptual and conceptual

activity invqlve the processes of analysis and syntheéfs. The Doodleﬁhg
Problem, to be described more fully later on in this report, provided us

with measures of analysis and syntheéis within the framework of solving |

a complicated conceptual problem. The Witkin Embedded-Figures Test and
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our own modification of the Kohs Block Test, which will also be fully

described later on, provided us with measures cf perceptuzl analysis

and synthesis.

Although this earlie. work was not specifically concerned with
educational problems, the f£ollowing questions having particular relevance

for education seemed to us to merit further investigation:

1. To what extent is it meaningful to speak of the cognitive abiliiy

to analyze and to synthesize?

2. What are the personality correlates of the cognitive ability to
]

-

analyze and to synthesize?

3. To what extent are analysis and synthesis correlated or independent
variables? To the extent that they are independent, they should

emerge as separate factors in factor analytic studies.

4. To what extent do current tests of intelligence measure analysis

and synthesis?

5. To what extent are analyais ané synthesis ggnerai rather than specific
factors? 1Is a person who is a good synthesizer in one academic
subject area, for example, also likely to be a good synthesizer in

enother academic subject area?




-y

. 6. To what extent can cognitive snd personality tests of analysis and
; synthesis predict academic success in various curricula, such as,
the physical and sccial sciences, engineering and business,

literature, the fine arts and mathematics?

7. To what extent do objective-type and essay-type examinations test

or tap differentially the ability to analyze and to synthesize?

‘ 8." To what extent can the processes of analysis and synthesis be related

to those of deduction and induction?

Despite the great amount of theoretical and empirical work available in

the areas of problem solving (Duncan, 1959; Johnson, 1955), creativity
(Anderson, 1959; Parron, 1963; Getzeis'and Jackson, 1962; Guilford, 1956; ;
MacKinnon, 1962; McNemar, I964; Rokeach, 1965; Steiner, 1965; Taylor, 1960)

and perception (Allport, 1555; Bartley, 1958) there has been virtually no

empirical work or theoretical concern.with the nature, determinants,

correlatzs, and measurement of processes involved in the ability to

analyze and the ability to synthesize While‘there are¢ irnumerable

references in the psychological literature and in the Psychological

Abstracts to such topics as productive thinking (WErtheimer, 1945),

] e .
ATiS FEINEN u A"

‘ critical.snd log‘cal thinking, concrete aénd abstract thinking (Goldstein
and Sheerer, 1941; Harvey, Runt and Schroder, 1961)'snd the like, there
&re only occasicnal references to the abilities of analysis grd synthesis
or to the deterninants or correlates of individual differences in such

abliities.

ER&C
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Iwo major exceptions should be noted here. Bloom et al. (1956), have
recognized the importance of analysis and synthesis In the cognitive
domain by including them in the following listing of six major

educational objectives:

1. Knowledge
. Comprehension

2
3. Application
4

Analysis (4nalysis of clements, of relationships, of organizational
principles)

5. Synthesis (Production of a unique coraunication, of a plan, or
proposed set of operations; derivation of a set of
abstract reiationships)

6. Evaluation

It is aiso interesting to note that in a voiume edited by Brian Simon on
Psychology in the Soviet Union (1957)? the variables of analysis and
synthesis are mentioned in seven out og 22 chapters written by Soviet
"psychplogists. Russian psychologists geem to be greatly interested in
these processes, particularly in applicstions which may lead to the
training of these abilities in children, or to improvements in teaching.
Lespite 2uch concern, however, it does not appear that the Russians have
succeeded any more than we have in increasing their theoretical under-

standing of these processes, in measuring them, or in applying them to

the educational scene.
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vay-that conversion or defection is a system property. When a person

Conceptual and empirical foundations for the present research

1. Two personality variables -- rigidity and dogmatism --' have been
found in our earlier research (Rokeach, 1960), to be differentially
correlated with analysis and synthesis in cognition or conception-
thinking and in perception. Rigidity refers to the resistance to change
of single beliefs, or sets, or habits, or to the presence of specific
compulsive or obsessive tendencies within the individual. Dogmatism

refers, on the other hand, to the resistance to change of total systems

of beliefs. Whereas rigidity is conceived to be a hypothetical property
of a single beliei, or habit, or set, or expectancy, which prevents it
from changing in the face of objective requirements, dogmatism is
conceived to be a property of a total system of beliefs, which prevents
the whole system qua system from changing. For example, we may speak
of a person as being a dogmatic advocate of psychoanalysis, Marxism, or
Catholicism, but as being rigid in tying his shoelaces, brushing his

teeth, or preparing for bed. A rat may be said to behave in a rigid

(fixated) menner but canmnot be said to behave dogmatically. Similarly, a

mentally retarded, pedantic child may be said tc behave rigidly, but not
dogmatically. To say that a persbn behaves dogmatically implies that he
adheres to, espouses, and defends some system or subsystem of beliefs
(in religion, politics, or science) such that we gain the impression
that the referent of his behavior is a whole system of ideas rather than

a gingle idea. Dogmatism would seem to te a system property in the same




changes a single attitude or belief (e.g., about Medicare) we do not say
that he defects from that attitude and converts to another attitude.
However, when he changes a system of ideas to another (e.g., from
Catholicism to Unitarianism, or from Communism to some form of anti-
Communism), we speak of conversion to and defection from. In the same
way, we should speak of a person as adhering to a s&stem in a dogmatic

or nondogmatic manner, rather than rigidly or nonrigidly.

Needless to say, the variables of rigidity and dogmatism are conceived
to be continuous rather than discrete. In both our earlier research
and the present research we have measured the rigidity variable by means
of the Gough-Sanford Rigidity Scale and the dogmatism variable by means
of the Rokeach Dogmatism Scale. Copies of these two scales will be

found in Appendix A and a fuller discussion of the raticnale of these

two scales will be found in The Open and Closed Mind (Rokeach, 1960).

Subjects scoring high on the Gough-Sanford Rigidity Scale &s compared
with subjects low in rigidity, have been found by Rokeach, McGovney and
Denny {1955) to take significantly longer to analyze, but not to
syuntheaize conceptual problems, as determined by measures of analysis
and synthesis on the Doodlebug Problem (a problem to be described more
fully later on). Conversely, subjects scoring high on the Rokeach.
Dogmatism Scale, as compared with subjects scoring low in dogmatiem,
were found to differ significantly in synthesis, but not in analycis.

These findings are theoretically explained by assuming that personality

©
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rigidity, referring as it does to the resistance to change of single
beliefs, leads tc an inability to analyze; i.e., an inability to separate
an item from its field. Iu short, personality rigidity leads to a
failure of the ability to analyze or to break ‘down one or more beliefs
within a total configuration of beliefs. Conversely, we assume that. the
more dogmatic a parscn (or, synonymously, the more closed his belief.
system) the greater the difficulty in synthesizing new systems of beliefs
because of the resistance to change of (dogmatically held) older systems

of béliefa, vhich are in contradiction to the new.system. -

2. Evidence from two factor analytic studies by Rokeach and Fruchter
(1956) and by Fruchter, Rokeach and Novak (1958) indicate that rigidity
and dogmatism (measured by the Gough-Sanford and by the Rokeach measures)
are factorially discriminablé personality variables. These findings,
when considered alongside those described in No. 1 above, suggest that
purely cognitive measures of analysis and synthesis (as obtained, e.g.,
from the Doodlebug Protlem) might also turn cut to be factorially
independent and, furthermore, that the personality factors of rigidity
and dogmatiam might have something in common with analysis and synthesis
at the cogniiive level. On the basis of the above stated theoretical
considerations and empirical findings, it was hypothesized that measures
of personality rigidity and of the cognitive ability to anzlyze would
.fogether form one factor, while a measure of personality dogmatism and
the cognitive ability to synthesize would together form another factor,

each factor being independent of or at least discriminable from the other.

ERIC
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3. Measures of cognitive analysis and synthesis havz been found to
correlate eround .45. Similarly, personality rigidity and dogtiatism '
correlate around .45. These findings suggest that even if ~igidity and
analysis should turn out to load on one factor and dogmatism and ayntﬁesis

on another, that such factors would be correlated rather than indepéndent

factors.

" 4. We have found repeatedly in our research with college-student

samples that analysis and synthesis in problem solving and in perception
are negligibly related to various tests assumed to measure intelligence.
Similarly, negligible correslations are found between various intelligence

tests and the personality measures of rigidity and dogmatism.

5. Subjects scoring high on the Dogmatism Scale consistently reveal
greater difficulty than those scoring low, not only in synthesizing °
conceptual systems, but also in synthesizing perceptual systems (Levy

and Rokeach, 1960), and aesthetic systems (Mikol, 1960).

6. Also pertinent to the present research is the work of ﬁitkin and’
his associates (1954, 1962) on field-dependence and independence which
he conceptualizes in his more recent work in terms of the more pervasive
process of individual differentiation. The “field-dependent" person is a
person who, because he is relatively low in individual differentiation,

iacks the ability tc separate item from field and is thus deficient in

the ability to analyze. In the present research we wiil use the Witkin




-

Embedded-Figures Test to measure this ability at the level of perceptual

fuﬁctioning.

We regard the findingy by Witkin and his associates on field-deperdence
to be closely related to our own empirical findings on individual
differences in rigidity or in the ability to analyze. "When these -
findings are considered alongside our empirical findings on the ability

to synthesize, it seems clear that analysis and synthesis are important
variables at a "deeper" personality level as well as the cognitive

level. We may reasonably assume at the deeper level of personality, the
existence of inggyiﬁual differences in resistance to chanhge and in
receptivity t§ né& information, which may result in individual differences

in the abilities to analyze and to synthesize.

7. Finally, we have been most impressed by Howard Ehrlich's work
(1961a, 1961b) on the relation between dogmatism and learning with
respect to & course in sociology. Ehrlich found that "low dogmatism
subjects who entered the sociology classroom with a higher level of
learning, learned more as a resuit of classroom exposure and retained
this information to a sig:ificantly greater degree than the more dogmatic
subjects" (1961b, p. 283). What is perhaps even more surprising is that
Ehrlich found that low dogmatic subjects retained more information about

sociology not c¢nly at the end of the course but also fi.c months after-

wards and five years afterwards. Ehrlich further found that dogmatism

"can account for a greater proportion of the variance in the sociology

©
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test scores than OSPE (Ohio State Psychological Examination)" (196la,

p. 149).

These findings of Ehrlich suggested that it might b2 worthwhile to

explore in considerably éreater detail the relationship between selected
noqintellective variables and academic performance. OCn the nonintellective
side we were not only interested in the 2cgmatism variable but also in

the rigidity variable. On the academic-performance side we werz not only
interested in Ehrlich's sociology course but in all kinds of academic
courses, by students who majored and by students who did not major in

them.

A more detailed review and discussion of other studies bearing on the
analysis-synthesis distincéion, and on Ehrlich's “dogmatism-learning'

hypothesis, are reserved for later sections of this report.




II. TESTS, PROCEDURE AND SUBJECTS
All freshmen entering Michigan State University in 1960 and 1961 took
various aptitude, academic achievement, and personality tests during

Welcome Week. Included in this battery of tests were the following:

1. The Michigan State University Eaglish Test. The MSU English Test

is a locally constructed test of 35 objective test items developed by
Dr. Benjémin B. Hickock in cooperation with the Office of Evaluation
Services. It has a reliability of .80. The 1958 edition of this test
measures several aspects of English usage, including capitalization,
sentence structure, punctuation, grammar, word choice, and the ability

to organize.

2. The Michigan State University Reading Test. The MSU Reading Test

is designed to measure the ability of students to comprehend ideas
expressed in reading passages that are representative of textual materials
found in several academic areas. The 1958 edition of this test consists
of 42 objective items, and was developed by the Office of Evaluation

Services. It has a reliability of .84.

3. The College Qualification Test (CQT). The CQT is a nationally-

used test constructed by the Psychological Corporation, Form C, 1957.

The CQT Test is broken down into --

P, ey - - -
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a. CQT - Verbal (V)

b. CQT - Information (I)
c. CQT - Numerical (N)
d. CQT - Total (T)

4. The Dogmatism Scale (D). This is a 40-item scale (Form E)

originally developed by Rokeach (1956, 1960). The subject agrees or
disagrees with each item on a seven-point, Likert-type scale, ranging
from -3 to +3, with the zero point excluded in order to prevent the
subject from giving a noncommittal answer. In the present research the
subjects indicated their response to each item on a specially constructed
IBM form (see Appendix A) so that the response could be machine-scored.
This scale had been developed'on the basis of various theoretical
considerations to measure individual differences in openness or
closedness of belief systems. As such it attempts to measure individual
differences in receptivity to new information and the ability to synthe-

size or to integrate new information within one's present belief system.

The Dogmatism Scale differs in one important respect from the well-known
F Scale. It represents a measure of general authoritarianism, which is
independent of ideological content, in contrast to the F Scale. which
represents a measure of rightist or fascistic authoritarianism. Evidence
for this difference will be found in Rokeach (1956, 1960), in factor
analytic studies of the total scale scores by Rokeach and Fruchter (1956),

and by Fruchter, Rokeach and Novak (1958), and more recently, in a factor

analytic study of D and F Scale items by Kerlinger and Rokeach (1966).
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A major methodclogical criticism which has been leveled at both the F
‘ and Dogmatism Scales is that they are contaminated with an acquiescent

response set (e.g., Bass, 1955; Christie, Havel and Seidenberg, 1958; 3
Couch and Keniston, 1960; Peabody, 1961). All the items in the D and F
Scales are worded in the same direction so that agreement with the items
is indicative of authoritarianism or closed-mindedness. It has been
suggested by many writers that agreement with items on the D and F Scales
may be 1ndicétive of an agreement response bias rather than of
authoritarianism or closed-mindedness as such since it has been observed
that some subjects will also agree with the same statements worded in

an opposite direction. One consequence of the many zesponse set studies
over the past decade (far too numerous to discuss here) has been an
increasing reluctance to use the F or Dogmatism Scales unless it has been

corrected for response bias.

Rokeach (1963) has pointed out that there are three possible explanations
for the fact that a person may agree with a statement and agree also with
its opposite: (1) 4 person may agree with a scale statement and with
its opposite because of an acquiescent response set -- a genegal tendency
to agree with statements fegardless of their content. (2) A person may |
agree with one of the statements because he sees no reason why he
‘ shouldn't, and he thus tells the truth. He may agree also with the
revarse statement because he sees a good reason why he shouldn't tell the
truth, and thus lies. (3) He may genuinely agree vith both statements

but through an act of "double-think" or compartmentalization he is not

Q
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consciously aware of the fact that he holds contradictory beliefs. Many

and undemocratic ideas, a fact which Gunnar Myrdal has pointed out in his

classic work, The American Dilemma (1944).

} persons in a democratic society have been observed to hold both democratic
double agreement phenomenon mentioned above -- acquiescence -- is not
able to account for many of the known findings and Rohrer (1965),

3

Rokeach has suggested further that the first interpretation of the
Block (1965), and Samelson (1964), in recent studies all seem to support

this conclusion (though for different reasons); namely, that response

style exerts a trivial influence on responses to various attitude and

|
personality tests. Rohrer (1965) after an exhaustive review of 180 }
- {

adtudies in the field concludes that:

"It does not seem possible that the striking unanimity
of opinion that various writers have displayed
concerning the interpretation of this many studies . |
could be without any foundation whatsoever; and yet,
that seems to be the case. The inference that response
styles are an important variable in personality |
inventories is not warranted on the basis of the

1 evidence now available. There is now sufficient

evidence to conclude that various measures of response
sfyles are unrelated when they lack common verbal

conteﬁi, from which it follows that there is evidence

Q
ERIC
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that present personality inventories are not
interpretable in terms of pérsonality traits such as

'acquiescence' (1965, pp. 150-151)."

S. The Gough-Sanford Rigidity Scale. This is a 22-item scale

measuring rigidity -- agreement with items indicating high rigidity.

This scale is taken from the California Psycholecgical Inventory where it

is labeled F (Flexibility). The items of this scale were intermingled
with the items from the Dogmatism Scale and the subjects responded to
these items on the same specially construc:ied IBM form using six
alternatives ranging from -3 to +3 (see Appendix A). The two factor
analytic studies mentioned above by Rokeach and Fruchter (1956) and by
Fruchter, Rokeach and Novak (1958) have shown that while the two variables,
dogmatism and rigidity, correlate around .45 with one another they

nevertheless form two factorially distinct factors.

A total of 798 freshmen were selected for individual testing with the
Dcodlebug Problem, a test whicﬁ provides measures of conceptual ;ﬁélysis
and synthesis; with the short form of the Witkin Embedded-Figures Test,
a test of perceptual analysis; and with our own modification of the Kohs
Block Test, a test of perceptual synthesis.

WA

6. The Denny Doodlebug Problem. This test is individually administered

and takes anywhere from a few minutes to a maximum of 30 minutes, depending

on the subject. After the subject is seated, the examiner says:

©
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Today you are going to be given a newly devised test

of general intelligence. The problem is not a simple
one but the solution can be reached by good iogical
analysis. Here is the problem. Read it over carefully.

(Examiner gives subject a mimeographed sheet which reads as follows):

The conditione

Joe Doodlebug is a strange sort of imaginary bug. He

can and cannot do the following things:

1. He can jump in only four different directions --
north, south, east, and west. He cannot jump

diagonally (e.g., southeast, northwest, etc.).

2. Once he starts in any direction, i.e., nourth,
south, east, or west, he must jump four times in that

same direction before he can switch to another

diréction.

3. He can only jump -- not crawl, fly, or walk.

4. He can jump very large distances or very suall

distances -- but not less than one inch per jump.

e S p— ~Fan oo, @ T oy L e
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5. Joe cannot turn around.

The 8ituation

Joe has been jumpingz all over the place.getting some
exercise when his master places a pile of food threa
feet directly west of him. Joe notices that the pile
of foéé is a little larger than he. As soon as Joe

sees all this food he stops dead in his tracks facing

north. After all his exercise Joe is very hungry and
wants to get the food as quickly as possible. Joe
examines the situation and then says, "Darn it, I'1ll

have to jump four times to get the food."

The problem

Joe Doodlebug was a smart bug and he was dead right in
his conclusion. Why do you suppose Joe Doodlebug had

to take four jumps, no more and no less, to reach the

food?

The Doodlebug Problem is quite difficult to solve. With hints from the

examiner, the average time to solve, as determined by previous research,

is about 22 minutes.

©
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The solution¥*

At the moment Joe's master placed the fsod down, Joe had already jumped
once to the east. He therefore has 70 jump sideways three more times to
the east and once, sideways back to the west, thereby landing on top of

the food. He is now in a positiun to eat the food. 1

To arrive at this solution the subject must first overcome three

currently held beliefs and repiace them with three new beliefs, 23 follows:

1. The facing belief.. 1In our everyday world we assume that one has to
turn to face the food if one is to be in a position to eat. In the
Doodlebug Problem, Joe camnot turn to face the food but can land on top

of it.

2. The direction belief. In our everyday world we can change our
direction of movement at wiil. The subject must come to realize that Joe,
even though he is férever trapped facing north, can nevertheless change

his direction of movement by jumping sideways and backwards.

3. The movement belief. In the everyday world we may changz direction

at will. But Joe cannot change his direction at will because once he i
moves in a particular direction he must make a total of four jumps in

that direction before he can change to another direction. .

* Needless to say, the solution presented here was not given to the subject. |

PSR, Ny .
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The total problem solving process can be_divided intp an analysis and a
synthesis phase. In the analysis phase the subject is required to

separate three currently held beliefs from his present belief system in
which it is embedded and replace them with three new beliefs which are at 1
variance with the older beliefs. But this is not all. Even after the {
subject is successfully able to accomplish this (with or without the

examiner's help) he has not yet solved the problem. He must then organize
or synthesize the three newly acquired beliefs into a new system. This is

the synthesis phase of problem solving.
(After the subject has read the problem, the examiner continues):

I'd like to ask you to think aloud as you work the
problem so I can let you know whether you are correct
or not. You may ask questions as you go along and
you may refer to the problem at any time. You may use

the scratch paper in any way you wish. Now let's read

the problem over together.

The total time allowed is 30 minutes. For the first 15 minutes the
subject works continuously regardless of whether he overcomes any of the |
three beliefs by himself. If he overcomes any belief by himself, the |
time taken to do so is recorded. At the end of 15 minutes the |

experimenter asks, '"Have you figured it out yet?"

©
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1f the problem is not yet solved, the examiner gives hints at the end of
* 15, 20 and 25 minutes designed to overcome each of the three beliefs.
Which hint is given depends upon which belief the subject had previously
overcome by himself. But in general the facing belief is given first,
the direction belief second, and the movement belief third. Whether or

not a solution is reached, the session is terminated 30 minutes after

the problem is given to the subject.

In the event that the subject overcomes one belief on his own within the
first 15 minuteé, he is given the second hint at the end of 15 minutes
and the third hint at the end of 20 minutes. In the case where the |
subject overcomes two beliefs within the first 15 minutes by himself, he
is given the third hint at the end of 15 minutes. This procedure is

followed for all the subjects without exception.

The hints are given as needed and as follows:

1. The facing belief. "I'm going to give you a
hint. Joe does not have to face the food in order to
eat it. (Repeat hint.) O0.K., I'll give you five

ninutes more."

©
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2. The direction belief. "I'll give you'hndihef
hint. Joe can jump sideways and backwards as well as

forwards."

8

3. The movement belief. ‘''Let's read the problem !
again. (The experimenter and subject reread the

problem.) Now here is the last hint. Joe was moving

east when the food was presented. (Repeat hint.) You

have five more minutes."

At the end of the formal session the subject is given an opportun{ty to
comment freely on his reactions to the experiment. At this time, téb,

the subject is told the correct solution if he does not already know it,
is dizabused of the idea that the problem is a test of intelligence, and

is asked not to discuss the experiment with others.

Pollowing the procedure described above the following measures are

obtained:

Analysis measures

a. Time taken to overcome one belief.
b. Time taken to overcome two beliefs.

¢. Time taken to overcome all three beliefs.

©
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Synthesis measures

d. Time taken to solve the problem after first belief is overcome.

e. Time taken to solve the problem after first two beliefs are overcome.

£. Time taken to sclve the problem after all three beliefs are overcome.
’

Analysis and Syathesis

g- Total time to solve the Doodlebug Problem.

7. The Witkin Embedded-Figures Test -- a test for perceptual analysis.

The perceptual task used tc measure individual differences in perceptual
anaiysis was Witkin's Embedded-Figures Test (1950). The full test is made
up of 24 complex figures and the subject is simply instructed to locate a
specified simple figure which, he is tcld, is contained within a specified
complex design. (This test is very similar to a test many people will
have encountered in their Sunday newspaper supplements wherein a picture
of a tree is shown along with the asgertion that there are many birds

hidden in it, and the invitation to see how many birds the reader can find

for himself.)

The Embedded-Figures T used in this study is the short-form vefsion

described by Jackson (iv56), consisting of 12 instead of the original
24 complex figures, with a 3-minute time limit given to locate each simple
figure contaired within the more complex figure. Jackson reports that his

12-figure version correlates from .96 to .99 with the longer 24-figure test.

©
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8. The Modified Kohs Block Design Test -- a test for perceptual synthesis

Thig test is a medification of the Kohs Block Design Test as is found on
the Wechsler Aduit Intelligence Scale (1955) or the Goldstein-Scheerer
Cube Test (1941). 1In the usual administration of this test the subject
is shown a series of pr;nted red-and-white designs of varying complexity

and he is asked to reproduce this printed design with a number of cubes,

the number varying from four to 16. Each cube has some of its side
,_péinted white, some painted red, and some painted half-red and half-white

(diagonally).

In our own adaptation of this test, which we will henceforth call the
Perceptual Synthesis Test, the subject is shown a printed design and is
asked to reproduce it with four blocks. He is then asked to reproduce it

(the same design) once again, but this time the design is to be

(1) enlarged (built with nine or 16 blocks) and at the same time
(2) rotated 90 degrees to the left or right (it must not be built first

and then rotated) and at the same time (3) the colors must be

interchanged -- red replaces white and white replaces red. All of the

subject's activity with the blocks takes place with the printed, colored
design placed in front of the subject in its original position. The
subject can look at this design all he wants to but is not allowed to

move it.

This test is simiiar in design to the Doodlebug Problem. There are three

beliefs or sets which the subject has to first overcome and then |

©
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reintegrate -- a size set, a position set, and a color set. By the very
nature of the task set for the subject he is not able to deal with these
three sets one at a time. He must deal with all of them simultaneously,'“
in an integrative fashion. In contrast with the Witkin Embedded-Figure )
Test, which calls for the analytic separation of item from field, the '

Perceptual Synthesis task requires the simultaneous integratiom of tpree‘

new items into.a new field.

The Perceptual Synthesis Test has six designs and a five-minute time limit
is given for each one. In four of them the cubject is required to
expand the four-block design to a 16-block design; in the rewaining two the

design is expanded from four to niae blocks. -

As already indicated, a total of 798 subjects served as the subjects in
the present study. They took the MSU English Test, the MSU Reading Test,
the CQT, the Dogmatism and Rigidity Scales during Welcome Week under
conditions of group administration tc all entering freshmen. Then, over
a period of two years subsequent to entering Michigan State University,
these subjects were selected for individual testing with the Doodlebug e
Problem, the Embedded-Figures Test and the Perceptual Synthesis Test. f
Three hundred twenty-eight of these subjects were tested during the
1960-61 academic year, and 4i0 were tested during the 1961-62 academic
year. The testing took about two hours and the subjects were paid $2

for their time. These subjects were randomly selected from a larger poo!l

of about 2500 entering freshmen from various fields of interest as

P, Ny - - L
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expressed by the subjects when they entered Michigan State University.

The number of male end female subjects selected is shown in Table 1.

TABLE 1

Breakdown of 798 Subjects by Field of Interest and Sex

Field of Interest ‘ Male Female Total

Mathematica; Physical Science,

and Statistics : . 156 9 165
 Engineering : 145 1 146
Language and Literature 13 107 120
Business Administration - 116 6 122

: Social Sciences
r (Philosophy, Foreign Studies,
' History, Socisl Sciences,
Economics, Political Science, -

i Sociology and Psychology) 64 124 188
No Preference ' 23 34 57

1
Total 517 281 798

We had originally planned to select approximately equal numbers of

] students from the several fields of interest shown in Table 1. But this
proved to be impractical due to the fact that many of the subjects we
selected to represent these fields of interest changed their major as

their interests changed, or changed to "no preference," etc. It should

N e - oa
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be obvious; too, that we were not able to get equal numbers of men ‘and

women for each field of interest, due to the fa:t that men and women

are differentially attracted tc these fields of interest.

The subjects who were randomly gelected (within the framework of the
breakdown shown in Table 1) were first contacted by letter, and then if
necessary by phone, to invite them to the MSU Counseling Center for
testing. The subjects were told that this testing was for research
purposes only and that they would be paid for their time at the rate of
$1 per hour. Approximately 95 per cent of all subjects initially
contacted responded, made appointments, and were tested. Substitutions
within the same categories (by major and sex) were made for the remaining
5 per cent who were not successfully contacted.

i
As already indicated these 798 subjects were individually tested with
the Doodlebug Problem, the Embedded-Figures Test and the Perceptual
Synthesis Test over a two-year period. Over this period a total of 13
examiners were used in all, but the largest majority of our subjects
(N = 696 for the Doodlebug and N = 527 for the Perceptual Tests) were
tested by Examiners 1, 2, 3 and 4, 1 and 3 being males and 2 and 4 being

females. The number of subjects tested on the Doodlebug by these four

Examiners is shown in Table 2.

- e
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TABLE 2
Number of Subjects Tested on the Doodlebug Problem "

by Examiners 1, 2, 3 and &

Examiner Males Females Total
1 56 41 97
2 165 102 267
3 86 68 154
4 150 28 178

Totals 457 239 696
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III. THE ABILITY TO ANALYZE AND THE ABILITY TO SYNTHESIZE

Before presenting the datz bearing on the hypothesis that analysis and
synthesis are different abilities it ie necessary to state at the outset
the conclusion we have come to from our analysis of the present data
regarding the empirical validity of this hypothesis. The present data,
because of unforeseen methodological reasons to be described shortly,
can neither confirm nor disconfirm the hypothesis that analysis and
synthesis, as operationally measured, sre psychologically discriminable

personality or cognitive processes.

We could find little or no evidence in this study to support the analysis-
synthesis distinction. What evidence we have obtained is clearly
inconsistent with our earlier findings and with those obtained by other
investigators in the past few years. It was thus necessary to reccncile
our findings with those of others and to ascertain whether our negative
findings meant that (a) our specific hypotheses were psychologically
in.t.id or whether instead, (b) they could be explained on purely
methodorogical grounds. We therefore conducted several additional

studies not originally plarned, which were designed to help ua choose
between alternative (a) and (b). In the course of doing so we obtained

additional data regarding sex differences in cognitive functioning,

examiner differences in adminiatering cognitive tests, "contamination"
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effects, the effects of more simplified ways of scoring the Logmatism and
Rigidity Scales, and regarding results obtained from orthogonal factor
analysis, oblique factor amalysis, and Guttman's Smallest Space Analysis

(Lingoes, 1965). These various findings will be presented and discussed

EELEA) SN

in more or legs detail in the various sections which follow.

We have been able to compensate for the unusual methodological problems
encounteréd in our study by drawing on the results which have been, in
the meantime, steadily accumulating in other studies regarding the
empirical validity of the analysis-synthesis distinction. Thkese studies

will be reviewed in some detail in a later section.
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A. SEX DIFFERENCES

It is first necessary to draw attention to a variety of sex differences
which we discovered in the data. These differences include the
Dogmatism Scale, the various measures of analysis aand syathesis -- on
both the conceptual and perceptual tests -- and the several tests given 1

to all incomihg freshmen.

1. Sex differences on dogmatism. Two earlier studies in which the
Dogmatism Scale had been used, those by Plant (1958) and by Lehmann and
Ikenberry (1959) have demonstrated the presence of sex differences in
dogmatism, males scoring significantly higher than females. Table 3
presents their reéults alonz with comparable results obtained in the

present study showing similar sex differences, and thus confirming the

results obtained by Plant (1958) and by Lehmann and Ikenberry (1959).

We are unable to account for these consistent differences except to
suggest that: they may arise from systematic cultural differences in

gocialization into sex-roles, females being trained to inhibit dogmatic |

expressions of beliefs and attitudes, and males being trained to force-

fully and aggressively assert such expressions. Another possible

explanation is that American males ere more anxious because the achievement

demands made upon them within & fiercely competitive society lead (

defensively to a more closed-minded or dogmatic orientation. Earlier
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research has shown sizable correlations between dogmatism and anxiety
{Rokeach, 1960; Rokeach and Pruchter, 1956; Fruchter, Rokeach and
Novak, 1958) but we have no direct evidence that males are, on the

average, more anxious than females.

In contrast to the sex differences in dogmatism we £ind no consistent
differences in rigidity. 1In the presené sample the mean rigidity score
for the men is 97.70 and for the women 97.25 (the standard deviations
are 23.78 and 23.83 respectively). In theﬁiehmann-lkenberry study (1959)
a small but significant difference is found o; the Inventory of Beliefs,
a measure of stereotypy which is similar t6 tﬁe Rigidity Scale, the males

being more stereotypic.

2. Sex differences in cognitive functioning. In addition to sex

differences in dogmatism we also found systematic sex differences on our
various individually-administered tests of cognitive functioning, males
being found to be consistently superior to femaies in cognitive

functioning, at least insofar as the measures under consideration are

concerned. The results for the Docdlebug, Embedded-Figures and

Perceptual Synthesis Tests are shown in Tables 4 and 5.
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TABLE

4

Sex Differences in Minutes ca the Various Conceptual Measures

Obtained from the Doodlebug Test

(N = 517 Men and 281 Women)

Men - Women
Variable M S.D. M S.D. t p*
Analysis Measures
Time taken to overcome 1 belief 3.81 3.10 4.17 5.26 i.54 N.S.
Time taken to overcome 2 beliefs 7.41 3.61 7.64  3.55 .88 N.S.
Time taken to overcome 3 beliefs 10.90 4.32 11.26 4.10 1.17 N.S.
Synthesis Measures
Time taken to solve after
first belief was overcome 13.99 9.03 16.02 9.91 2.85 .01
Time taken to soilve aiter |
first 2 beliefs were overcome 10.39 8.27 12.55 9.33 10.29. .01
Time taken to solve after '
all 3 beliefs were cvercome 6.90 7.53 8.93 8.71 3.30 .01
Total time to solve 17.80 9.99 20.19 10.72 3.08 .01

* One~tailed test




TABLE 5
Sex Differences in Minutes on the Various Perceptual Measures
Obtained from the Embedded-Figures Test and the Perceptual Synthesis Test

(N = 517 Men and 281 Women)

Men Women
Variable M S.D M S.D. t p*
Embedded-Figures (Analysis)
Total Score 9.81 6.92 12.95 7.84 5.63 .001
Figure 1 .76 1.11 97 1.34 2.57 .01
Figure 2 1.02 1.29 1.25 1.39 2.20 .025
Figure 3 .73 1.21 1.12  1.52 3.71 .G01
Figure 4 3.08 1.82 3.63 1.69 4.27 .001
Figure 5 .22 .60 .24 .60 45 N.S.
Figure 6 .21 47 .31 .62 2.36 .01
Figure 7 31 .64 .56 1.00 3.79 .001
Figure 8 1.15 1 78 1.39 1.46 2.31 .025
Figure 9 1.06 1.37 1.68 1.69 5.45 .001
Figure 10 .63 .96 .79 1.13 2.01 .025
Figure 11 .18 .42 .21 .57 .78 N.S.
Figure 12 .48 .84 .80 1.15 4.13 .001
Modified Kohs {Synthesis)
Total Score 12.99 5.91 18.39 6.03 9.93 .001
Figure 1 2.85 1.43 . 3.69 1.36 8.24 .001
Figure 2 2.11 1.32 2.95 1.50 7.90 .001
Figure 3 1.83 1.30 2.50 1.48 6.42 .001
Figure & 2.33 1.47 3.01 1.51 6.15 .001
Figure 5 2.56 1.31 3.29 1.32 7.49 .001
Figure 6 2.30 1.46 2.95 1.53 5.83 .001

* One-tailed test

ERIC
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Considering first the sex differences on the Doodlebug Test, it is seen
from Table 4 that the men took a mean of 17.80 minutes to solve the
Doodlebug Problem as compared with a mean of 20.19 minutes for thke

women -- a difference of over two minutes. Similar differences are

found without exception on all measures of analysis and synthesis, the
men in all cases taking less time than the women. The greater superiority
of men over women in problem solving ability is, of course, consis;eui
with otﬁér‘studies reported in the literature. But we hasten to add that
the sex differences are significant for the synthesis measures but not for
the analysis measures, suggesting that the generally more superior
problem solving abilities of men over women reported in the literature may
be due to thg significantly greater ability of men over women to synthesize
rather than to analyze. But the finding is somewhat paradoxical in the
sense that these sex differences in synthesizing ability are found despite

the fact that men are significantly more dogmatic than wome .

Table 5 shows the mean scores obtained by men and women on the Witkin |
Embedded-Figures Test, a measure of percéﬁtuél analysis and the Modified
Kchs Test, a measure of perceptual syntﬁesisl Once again we note that
the men are consistently guperior to the women on both tasks. Table 5
also shows that the results are consistent for all ta;ks taken

individuvally without exception as well as for the total scores.

PR, Y
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TABLE 6

Sex Differences on Various Achievement Tests

(N = 517 Men and 281 Women)

Men Homen

Variable M S.D. M S.D. t p* )
English 22.74 5.73 25.84 5.06 7.87 .001
Reading 30.03 6.05 30.88 5.56 2.00 .025 !
CQT Verbal 49.31 12.78 53.94 11.;4 5.16 .001

CQT Information 54.57 8.39 48.45 8.77 0.06 .001

CQT Numerical 37.46 9.35 27.98 9.83 13.24 001

CQT Total 141.34 24.50 130.37 24.17 6.09 .001

* Two-tailed test

The finding of significant sex differences on the Embedaed-Figures Tes:
is, of course, consistent with Witkin's findings. And aséuming that the
Embedded-Figures Test is a measure of perceptual analysis, the sex
differences found here are in contrast toc the absence of such differences
on conceptual analysis {obtained on the Doodlebug Problem). At the same
time it should be noted that the levels of significance are generally

higher for the perceptual synthesis tasks than for the perceptual analysis

tasks. All the differences on the perceptual synthesis tasks are without
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exception, significant beyond the .001 level while this is not so for the
perceptual analysis tasks. It may be noted, for example, that on two of
the 12 perceptual analysis tasks the differences between men and women

do not reach statistically significant levels.

3. Sex differemces on other tests. To round out the presentation of
results bearing cn sex differences, we show in Table 6 the mean scores
obtained for men and women on various achievements tests taken upon

entering Michigan State University.

Consistent with results from numerous other studies, the women are
significantly superior to the men in English, Reading Comprehension and
CQT Verbal, the men significantly superior in CQT Information,

CQT Numerical and CQY Total. These differences in favor of the men are,
of course, consistent with the findings shown in Tables 4 and 5 showing
male superiority of cognitive functioning on conceptual and perceptual

te _.u.

"From all the preceding it is clear that the two sexes cannot be regarded

as one sample but as two distinctly different ones. We will, therefore,

report all subsequent data to be presented in this report separately for

menn and women.
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B, EXAMINER DIFFERENCES

We found not only sex differences but, more important and with far more
serious implicationg for our research program, we also found examiner
differences on the individually-administered.Doodlebug, and Perceptual
Synthesis Tests. The battery of cognitive tests required about two hours
for each subject and with 798 subjects, required about 1600 hours of
individual testing. As already pointed out, éuch testing was carried

out over a two-year period and required the service of a relatively

large number of examiners -- eight examiners who were trained to administer
all three tests and an adéitional five who were trained to administer

the Embedded-figures and Perceptual Synthesis Tests. We examined the

data for four examiners (two males and two females) who administered the
great majority of the tests (the remaining examiners being employed
primarily to facilitate the work of these four examiners) in order to
ascertain whether differences in performance existed among them. Despite
the fact that we trained all examiners to administer the tests in a
standardized manner and despite the fact that early in our testing program
we conducted quantitative checks to assure that the examiners were not
producing significantly different results, we nevertheless found, when

all the data had been collected, statistically significant resuits among

the four main examiners. The specific data are shown in Table 7.




TABLE 7
Examiner and Sex Differences in Total Time to Solve the Doodlebug Problem and

to Complete the Embedded-Figures and Perceptual Synthesis Tests

A. Total Time to Solve the Doodlebug Problem

. Men Women
{ | ' N M S.D. | N M ..8.D.
Fxaminer 1 56  18.87 9.42 41  27.03  11.31
Examiner 2 165 16.94 8.44 102 19.09 10.23
Examiner 3 85 14.64 8.01 68 14.64 6.48
Examiner 4 150 19.17 11.23 28 22.88 11.84
B. Total Time on Embedded-Figures Test
Examiner 1 56 9.48 6.08 41 14.83 11.63
Examiner 2 165 8.60 5.22 102 . 12.31 6.99
Examiner 3 86 8.44 4.90 68 12.11 6.67
Examiner & 150 10.88 7.74 28 14.16 6.96
'C.  Total Time on Perceptual Synthesis Test
Examiner 1 56 14.28 5.42 41 19.42 6.53 |
. Examiner 2 165 "14.12 6.11 102 18.55 5.99 i
Examiner 3 86 14.48 6.02 68 18.62 6.26 |
5.53 28 1£.76 6.25 j
1

Examiner 4 150 12.70

P
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In order to fully understand the data shown in Table 7 it should first be
pointed out that Examiners 1 and 3 are male and Examiners 2 snd 4 are
female graduate assistants. Of even greater relevance is the fact that
Examiner } tested subjects betweén September, 1960 and June, 1961;
Examiner 2 tested subjects from January, 1961 to September, 1962;
Examiner 3 tested subiects from September, 1961 to June, 1962; and
ﬁ#aminer 4 tested subjects from December, 1961 tu Auzust, 1962. In other
words, the data shown in Table 7 represent data obtained in temporal
sequence -- Examiner 1's data being obtained first and Examiner 4's data

being obtained 1ast.

Before considering the differences in meians among the four main examiners,
let us draw attention once again to the syétgmatic sex differences which
can be seen in the data. 1In the case of Examiner 1, for example, the
mean total time taken by his male subjects to solve the Doodlebug Problem
is 18.87 minutes and for his female subjects 27.03 minutes -- a difference
of over 8 minutes. Siuilar differences in the same direction are observed
in 3 out of 4 examiners, the means for male and female subjects of
Examiner 3 being identical. On the Embedded-Figures Test and on the

Perceptual Synthesis Test, male subjects perform better than female ’

subjects for each examiner without exception. These results, of course,

confirm those shown in Tables 4 and 5.

Considering now the examiner differences separacely for males and females,

it is seen that the means on total Doodlebug scores range from 1%4.54
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to 27.03 for the female subjects. The mesn Doodlebug scores for
Examiner 1's female subjects are roughly about twice that of Examiner 3's
femaie subjects -- 27.03 minutes to 14.64 minutes. Analysis of variance

reveals that the examiner differences are highly significant.

The comparable examiner differences for the Embedded-Figures Test and for
the Perceptual Synthesis Test do not appear to be as marked es those for
the Docdlebug Problen.. By analysis of variance we learn that the examiner
differences are not significant for the Embedded-Figures Test. But the
examiner differences for the Perceptual Synthesis Test are significant
beyond the .01 level, although these differences are not nearly as large

as those obtained for the Doodlebug Problem.

One possible reason for the large variation among examiners on the
Doodlebug Problem is that there is a great deal of social communication
between examiner and subject in this test. The examiner answers all kinds
of questions put to him by the subject, thus confirming or disconfirming
the various hypotheses the subject might formulate about the world of

Joe Docdlebug. Perhaps the large e¢xaminer differences arise then, from
the unstandardized mamner in which the examiners respond verbally and
nonverbally despite our training procedures to the subject's remarks,

queries, etc.

If this interpretation is correct, it would also account for the smaller

examiner differences found cn the perceptual tests. Once these tasks are
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set before the subject he is no longer dependent on the examiner, and he
can proceed on his own to solve the problems. The data show further that
fhé examiner differences are systematic rather than random. The male
s;bjects of Examiners 2 and 3 solve the Doodlebug Eroblem faster than‘do
the male subjects of Examiners 1 and 4. The same is true for ihe female
subjects of Examiners 2 and 3 as compared with Examiners 1 and 4. Similar
trends are noted with respect to the Embedded-Figures Test. While these
congsistent trends are not evident with respect to the Perceptual Synthesis
Test, we nevertheless felt it reasonable to assume that it was the presence
of personality factors in our examiners which was the source of the

congistent differences observed.

On the hasis of the data presented in Tables 3 through 7 it was clear that
the data must be analyzed separately by both sex and examiner. TFurthor
analysis of examiner differences shows that not only do tlie means on the
Doodlebug Problem (and on the Embedded-Figures and Perceptual Synthesis
Tests) differ from one exéminer to the next, but that the relationships

among these and other variables algso differ.

For these unforeseen reasons we found it necessary .to depart from our
original research design. 1Instead of looking for evidence relevant to our
main hypotheses regarding the analysis-synthesis diséinction in one

relatively large mass of data obtained from one sample of subjects, it

was necessary to examine our data separately by sex and by examiner.
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As already mentioned, we carried out a large number of analyses fcor

the total body of data, separately by sex, by examiner, and by sex and
examiner. We found many significant correlations among the various tests
but the findings were all negative insofar as the analysis-synthesis
distinction was concerned. We found no evideance that our various measures
of analysis were factorially discriminable from our various measures of
synthesis. We explored and tested many hypbtheses which might possibly
account for these negative findings and which might help to reconcile

these findings with the positive findings obtained in other studies.

We finally concluded, on the basis of the data to be presented in the
next section, that the data obtained on the cognitive tasts were
"contaminated"; that is, that the subjects, unknown to us and contrary to

our requests for secrecy, were communicating with one another about the

nature of these cognitive tests.
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¢. A STUDY OF COMMUNICATION AMONS SUBJECTS:

TkSTS FOR THE INDEPENDENCE OF OBSERVATIONS*

As a result of the consistently negative findings with respect to the

hypotheses already mentioned above, we re-examined the data in an attempt
‘to determine the true ueaning of the examiner differences. More
specifically while these differences could.have been due to the effect of
the different examiners, another possibilii} was that the differences

were due to the effect of the order in which the subjects took the test.

1f the latter were true, implying communication between subjects already
examined and prospective subjects, most of the statistical analyses
relevant to the factorial nature‘of analysis and synthesis would be

invalid because the obsiervations obtained would not be independent.

If the reader will turn once again to Table 7 he will note that for both
male and female subjects the mean "total time to solve the Pcodlebug
Problem” decreases from Examiners 1 to 3 but increases for Exsminer 4.

The same trends are observed for the Embedded-Figures Test, except that

the decreases in mean scores from Examiner 1 to 3 is nct as marked as

* This study was conducted in collaboration with Dr. Rita Zemach of the
Statistics Depertment of Michigan State University, who carried out the
varied analyses described herein.
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these for the Doodlebug Problem. These particular trends are, however,

not evident with respect tc the Pgrceptual Synthesis Test.

1f we recall that the data shown for the four examiners are in temporal
order of testing it does mot appear that the differernces among examiners

are due to -order of testing.

The means for Examiner 4 do not show the decreases observed from Examiners
1 to 3 on the Doodlebug and Embedded-Figures Test. The decreases in mesns
observed on the Perceptual Synthesis Test do not follow any clear-cut

temporal order.

For this reascn we initially rejected the hypothesis that the examiner
differences observed were due to one extent or anotﬁer, to order effects.
Put we returned to this hypothesis to examine it more ciosely when our
results consistently produced negative findings in the face of various
confirmations of the analysis-synthesis hypothesis obtained in other

studies.

Suppose the observed decreases in mean scores wecre due to examiner
differences alone. Then, with the scores arranged in the same order as
the testd were administered by the examivers, therz should be no tendency
for the scores to decrease within the sample of subjects tested by a

single examiner.
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To test whether this was s0,. each of the eight sets of subjects, separated

by examiner and sex, was divided into first-half and last-half, according

to the order in which the cognitive tests were taken. Under the hypothesis
that there was no order effect, the mean sccre for the first half of a
particular sample is just as likely to be lower as higher than the mean
score for the last half. 1In addition, the direction of the differences

for the eight samples should Sé indzpendent; that is, should fluctuate
randomly. The question of independence of observations might then be
answered by testingyfhe null hypothesis-that the first-half and second-

half means do not differ significantly from one another.

1. The Doodlebuz Test-Total Time. Table 8 shows that in every one of

the eighi samples, mean total time to solve the Doodlebug Problem for the
first half ié greater than mean time for the last half. Since this
result is highiy signifiéant (at the .004 level, using a sign test), the
~ hypothesis (that thé decteaséa iﬁ mean scores were due to examiner
differences aloﬂe)'may be rejected. We conclude therefore, that the
differences in mean scores between the two halves of a sample are not
chance fluctuations, but that first-hal£ mean scores tend to be higher

than last-half mean scores. '

)
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TABLE 8
Compariscn of Means of (&) First Half and (b) Last Half of Sumples

on Total Time to Sclve the Doodlebug Problem, by Examiner and Sex

Examiner Sample N X S.D. F P

1 Male (a) 28  19.60 - 10.36 --
Male (b) 28  18.15 8.50 .33
Female (a) 21 28.49 11.28 65 --
Female (b) 20 25.63 11.43 )

2 Male (a) 83  17.02 8.99 02 --
Male (b) 82 16.86 7.90 )
Female (a) 51 20.83 11.61 3.00 <.10
Female (b) 51 17.35 8.40 )

3 Male (a) 43 15.85 8.44 1.97 --
Male (b) 43 13.43 7.47 )
Female (a) 34 16.20 7.48 4.10 £.05
Female (b) 34 13.09 .  4.93 )

4 Male (a) 75 - 23.92 11.62 33.96 <.0005
Male (b) 75 14.22 8.51 :

Female (a) 14 26.05 13.04 96 --
Female (b) %  19.92 9.91 1.

©
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Since the effect of‘the order-difference across the first four examiners
is coafounded with the effect of examiner differences, no statistical
test can be made across examiners. In view of the results of within-
examiners differences, however, it is reasonable to assume that the order
in which the test was taken influenced the scores of the sample as a

whole. The monotonic pattern of decreasing scores for males and females

across and within the first three examiners is clearly evident in Table 9.

TABLE 9
Doodlebug Totali Time

_Decrease Across and Within First Four Examiners

Examiner. Male Female
1 First half 19. 60 28.49
Last half 18.15 25.63

2 First half 17.02 20.83
Last half 16.86 17.35

3 First half 15.85 16.20

- Last half 13.43 13.09

4 First half 23.92 26.05

Last half 14.22 19.92
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In addition to‘the sign test to esta?liéh the trend of the scores,
analysis of variance tests were run to determine which of the within-
sample decreases were statistically significant, even considered apart
from the general trend. Table 8, which gives the resulting F scores,
indicates successive increases in the significance of the differences in

mean scores between first and last half as we proceed from Examiner 1

to 4. We interpret this to be due to the fact that “he obportunity for

a prospective subject to commuricate with a previously examined subject
increases with the number of subjects examined. In other words, the

data suggest thaﬁ the probability of communication increases as a function

of the number of subjects already examined.

The most significant difference is found for the male sample of Examiner 4,
who constitute about 85 percent of the subjects tested by this Examiner.
The vast majority of these suﬁjects were engineers (see Table 1) who,
because they were tested relatively late in the two-year period, were
relatively isolated from those previously tested and at the same time),
were apparently in frequent communicativn with one another. The fact

that these subjécts were honogeneous and isolated from those previously
tested may account for the lack of influence of the first three

examiners' subjects on the fourth examiner's subjects.

Examiner 4's male sample of 150 subjects was further broken down into

15 groups of 10 subjects each, arranged in order of testing. Figure 1

clearly shows a decrease in means as a function of order of testing.

»
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Figure 1.  Graph showing time to complete Doodlebug Test for

\"

— g gy
130 140 1

male sample

of Examiner 4, with scores ordered with respect to time test was taken

(values shown are mean scores for groups of 10).
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L
2. The Conceptual Analysis and Synthesis Scores. The next question

we asked was whether the order effects observed for the total time to
soive the Doodlebug Problen was due to order effects only on analysis, or
only on synthesis, or both. We therefore culculated the mean analysis
and synthesic scores (mean time taken to overcome three beliefc, and mean
time taken to sclve after the third belief was ;vercome) for first half
and second half of samples tesied, separatelvy for examiner end sex. The

results are shown in Table 10.

Ar examination of the first-half, last-half mean analysis scores for each
examiner reveals that in seven of the eight samples (four male and fou:
female) there is a decrease in mean time. We f£ind this result significant
at the .03 level. In the one casec of increase (the male sample of
Examiner 2) the increase is slight; on the other hand, two of the decreases
are significant beyond the .10 level, one significant beyond the .05

level, and one highly significant beyond the .0005 level.

In the case of synthesis, we alsc find that the tendency for scores to
decrease from first- to last-half within samples is significant, with
seven of the eight samples showing a decrease. The one increase (male
sample of Examiner 1) is negligible. We again point to the highly

significant decrease in the male samplc of Examiner 4.

3. The Embedded-Figures and Modified Kohs Tests. Compcrable analyses

were carried out to determine whether order effects existed also for the
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Witkin Embedded-Figures Test and for the Perceptual Synthesis Test. The
results shown in Table 7 show a decrease in mean scores for both males
and females across Examiners 1, 2 qu 3 for the Embedded-Figures Test,
but not for the i‘erceptual Synthesis Test. The within-examiners .
comparisons of mean scores for first- and last-half, presented in
Tables 11 and 12, show that scores increased within four of the eight
samples for the Embedded-Figures Test, and in five of the eight saaples
for the Perceptual Synthesis Test. Clearly there is no indication of
any trend within examiner samples for either test. Furthermore, the one
highly significant change in the Perceptual $ynthesis scores, for the
female sample of Examiner 3, involves an increase. For both tests, the
male sample of Examiner &4 shows unmistakabie uniforﬁity, in glar;ng _

P——

contrasc to the Doodlebug scores.




TABLE 11

Comparison of Means of (a) Pirst halt“and (b) Last half of Samples

on Witkin Exbedded-Figures Tezl;:, by Examiner and Sex

Examiner -

Sample Mean P

1 Male (a) 9.13 cane
fale (b) 9.84
Female (a) 13.85 ceee
Female (b) 15.78

2 Male (a) 8.75 ceee
Male (b) 8.46
Female (a) 13.47 10
FPemale (b) 11.16 )

3 Male (a) 8.79 ceee
Male (b) 8.09
Pemale (a) -11.90 S
FPemale (b) 12.33

4 Male (a) 10.90 6.72 meee
Male (b) 10.88 8.66
Female (a) 13.67 6.93 ceee
Pemale (b) 14.23 7.44

r_— A -

——



Comparison of Means of (a) First half and (b) Last half of Samples

on Perceptual Synthesis Test,

55

TABLE 12

by Examiner and Sex

Examiner Sample Mean S.D. F P

1 Male (a) 13.80 5.20 43 e
Male (b) 14.76 5.69 ’
Female (a) 18.69 6.26 48 —
Female (b) 20.11 6.86 :

2 Male (a) 13.93 6.13 17 e
Male (b) 14.32 6.13 ’
Female (a) 18.86 5.69 ‘07 e
Female (b) 13.25 6.33 )

3 .. Male (a) 14.74 5.65 17 o
Male (b) 14,21 6.42 :
Female {(a) 16.47 6.26
Pemale (b) 20.77 5.6 % 005

4. Male (a) 12.83 5.1 04 .
Male (b) 12.64 5.36 ’
‘Pemale (a) 15.36 5.8l .0 ___
Female (b) -18.03 6.65 *
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In order to assess not only whether communication had a significant
effect but also how nuch of an effect, correlations were obtained for
each of the eight examiner-yy-sex samples, between the order in which
the test was taken and the scores for anmalysis, synthesis, total
Doodlebug Test solution, Witkin Embedded-Figures Test and Modified Kohs

Test. These results are presented in Table 13. In the case of total

time, analysis, and synthesis on the Doodlebug Problem, five of the eight

TABLE 13

Correlation Retween Order im Which Hubjects Took Tests

and Various Té;; Seores

Doodlebug.Problem

Exaniner Sacple N Total Time Analysis Synthesis Witkin Kohs
1 &le 56 - OM hd 028* .G? - 005 003
1 Eemgle 41 - 008 -011 -906 =05 904
2 Male 165 -.06 .01 -.08 .07 .02
2 Female 162 «.20% -.13 -.19% -, 27%% -,18
3 m‘.e 86 - 034** - 036** - 021* - 006 002
3 Female 68 -.30%* -.25% -.24% .02 « J2%%
4 Male 150  -.38%k -.48%k .27k <03  -.02
4 Female 28 -43% - . 50%% -.36% -.22 -

* p«.05

kk P \001
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correlations are significant beyond the .05 ievel on each variable. It is
seen 3lso that the correlations are significant for all these three
veriebles for Examiners 3 and 4. In all, 15 of the 24 Doocdlebug
correlations are statistically significant. By contrast, only two cut

of the 16 correlations obtasined for the Embedded-Figures Test and Modified
Kohs Test are significant, and these two correlations are in opposite

directions.

In view of the results presented sbove, the conclusion is unavoidable -
that comunication occurred among the subjects at the very least with °
respect to the Doodlebug Test, and that coamunication affected the results

obtained on analysis, synthesis, and total time to solve the Doodlebug

Problen.

One alternative explanation which must be considered is that the examiners
became more experienced as ther continued to test successive subjects and
as a result, subjects' performance improved over time. This explanation
seems unlikely for two reasons: (a) it would not account for the
obaerved improvement in problem solving performance on the Doodiebug
across Examirar 1 to 3; (b) it would not account for the lack of
improvement of performance within and between examinars oz the Embedded-

Figures Test and on the Perceptual Synthesis Test.

It should be added, however, that while tke finding of significant

differences in performance related to crder, and of significant

PR Y N B

e
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correlations between order and performance strongly indicate communication
among subjects, the finding of no differences or zero correlations is not
necessarily indicative of independence of data or of the absence of
comnunication. It is quite possible, and we suspect it is highly likely,
that the subjects communicated with one another not only about the
Doodlebug Problem but also about the perceptual tasks. But the Doodlebug
Problem is invrinsically more interesting and, it is relaéively easy to
communicate the specific hints (beliefs) and the solution. It is far

more difficult to communicate the aclutiocni or aspects of the sclution on
the various items comprising the Embedded-¥igures and Perce)tuai Synthesis
Tests. Thus, even though we did not find evidence of improvement of the
perceptuzl tasks, we are extremely :aluctant to conclude that communication

among subjects was restricted only tc the Doodlebug Problem.

A simple method for assessing indepsndence of data. A wide-spread

|
|

practice in psychological research with individuel subjects, whether it }

involves the administration of some tes?. or the manipulation of some |

experimental variable, is to ask the subject before dismissing him, not

. to discuss the nature of the test or experiment with others. As the

subject is pledged to secrecy prior to dismissal, it is often explained to

him that the scientific validity of the data obtained hinges on his

cocperation in maintuaining "security." Many investigators mention in the

procedure section of their report that vhey carried out this essential

precaution; they then proceed to discuss their results on the assumption

that their subjects did, in fact, cooperate as rejuested.

©
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The present research is no exception to this wide-spread practice. We
too, pledged our subjects to secrecy. We ‘'checked up" on each subject

vho appeared for testing by “eing on the lookcut for unusual behavior

which might indicate that he had seen, heard of, or discussed the tests

with others before coming in for testing. We routinely asked the subjects

at least once during the testing session if he was in any vay familiar' °

with the tests.

In approxiumately half a dozen instances (out of about 800 subjects) the

subject admitted sometime during the testing session, thet he had indeed

heard of one or more of the tests from others. Needless to say, the data °

obtained from these subjects were discarded, and new subjects were
substituted to take their place. We then proceeded to assume what is
undoubt2dly assumed in hundreds of other investigations; ramely, that
except for the data of those few who admitted prior communication, the '

data for these remaining subjects are independent of such communication

and thus valid.

Accept‘ag this assumption implicitly, we proceeded with a variety of
analyses designed to test our major hypotheses, and when these hypotheses
failed to be confirmed, we proceeded with many other analyses in the hope

that these would help us interpret our negative results as indicating

either invalid hypotheses or a methodological flaw in the research design.

 — W e -



60

The results described in this section strongly indicate that the subjects
were communicating with one another and that the probability of such
communication seemed to increase with time. We discovered this fact only
after formulating, testing and discarding many other hypotheses which
would help us account for the findings -- a process enormously costly

in time and money.

One methodological implication of the present findings is that it is now
possible to propose a simple method for testing for communication effects
in any body of data obtained from individual subjects who are tested
successively. The investigator should:

1. keep a record of the dates his subjects -Jere tested,

2. order the data temporally, |
r 3. correlate the order of testing with the measures obtained in the

research.

Lack of independence of observations would be strongly indicated if such

correlations are si .aificantly greater than zero. The lerger the

correlations the less the independence of observations. The larger the
increase in correlation as a function of time of testing the larger the

increase in interdependance c¢f observations over time.

It is reasonable to expect that subjects who communicate with one another,
in violation of requests from the examiner or experimenter, would be

motivated to hide this fact, and it is thus necessary to find other ways

©
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of uncovering eviqencg:of”quéﬁ communication. We have hers proposed a
simple method for assessing such effects requiring nothing more than the
calculation of a correlation coefficient between order-of-testing and
scores obtained. In view of the simpiicity of this method, it would not
be unreasonable to suggest that all atudie; in which individual subjects
are tested successively, should routinely report this correlation, in
the same way that means, standard deviations and reliabilities are
routinely reported. In view of the unexpected findings reported here,
the mere assertion by an investigator that his subjeits were "pledged to
gsecrecy' {(or other words to_;his effect} should no longer be accepted at |
face value to mean that ipdependence of observaéions is assured.

Whether a lack of indepenéence of observation-is due to commun‘cation
among subjectg, or improvements among examiners, or systematic changes
in the subjects heing tested is a matter of careful inference, requiring
additional data. But regardless of cause, the present method should

asgess any set of data for independence.
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D. RESULTS CONCERNING THE ANALYSIS-SYNTIHESIS HYPOTHESIS

As already 8ta£ed, the data obtained in the present research from the
individually-administered cognitive'tests do not provide support for the
hypothesis that the ability to analyze and the ability to synthesize are
discriminabiy diffcrent abilities. In the previous gection we have
presented data suggesting that the cognitive measures of analysis and
synth..:i8 are probably invalid because of communication among subjects,
thus providing us with a purely methodological basis for explaining these
negative findinge. We have presented these methodological findings first,
rather than the substantive findings, in order to spare the interested
reader from working his way through a large body of data, only to discover

ry

in the end that they are at least in part methodologically suspect.

In this section we will describe in more detail the various kinds of
analyses carried out to test the analysis-synthesis hypothesis aad the
results obtained. These results, while negative insofar as the analysis-
synthesis hypotbesis is concerned, are nevertheless interesting for two
reasons: many significant correlations were found among the various

tests, and the results throw further light on the way in which

communication among subjects may have affected the substantive results.
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In line with the data already presented showing sex and examiner
differences on the Dogmatism Scale and on the individually-administered
cognitive tests, we typically analyzed our data {a) szeparately for males
and females further subdivided by examiner, (b) -aeparately for the total

group of males and females, and {c) for the total sample of 798 subjects.

1. CORRELATIONAL DATA

We first looked at the correlations &mong the various personality
(Rigidity and Dogmatism) and cognitive tests (Doodiebug, Embedded-Figures,
Modified Rohs) to see if the ;verage correlations within tests assumed to
measure analysis, or assgmed to measure synthesis, were larger than the
Zverage correlations between measures of analysis and synthesis. If our
assumptions are valid (see Introduction) we would expect scores on the
Rigidity Scale, on theténalysis measures of the Doodlebug Problem and on
the Embedded-Figures Test to correlate rignificantly with one another;
conversely, we would expect scores on the Dogmatism Scale, on the
syntﬂesis measures of the Doodlebug Problem and on the Modified Kohs Test
to correlate significantly with one another. Furthecimore, we expected to
find that the cluster of variables assumed to messure analysis would not
correlate significa£tly or would, at least, correlate less with the
cluster of variables assumed to measure synthesis. The data concerning

the intercorrelations among the analysis measures are shown in Table 14.
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.'The folloﬁing points should be noted in Table 14:

'or for males and females. Examiner 1, 2, 3 and 4 yield, respectiﬁely,
'6, 3, 1 and 5 significant correlations and these are not necessarily for

the same pairs of variables.

65

1. Quite a few of the correlations are significant beyond'fhe ibS or .01
levels. Of the 77 correlations shown 29 are significant, 11l bey;ﬁd the

.05 level and 18 beyond %2ne .01 level.*

2. But the results do not seem consistent from cne examiner to another

b

3. In general, the correlations between the persohality'f1§151ty

(as measured by the Gough-Sanford Rigidit; Scale) énh the analysis
measures on the Doodlebug (the correlations between variable 2 and
variables 3, 4 and 5) are lower than the correlations between the
Doodletug meaéureé of analysis (variables 3, 4 and 5} and the Witkin
Embedded-Figures Test (variable 38). Similarly, we note consistently low

and generally nonsignificant correlations between Rigidity Scsle Scores

* Not all the intercorrelations among analysis measures are shown in

Table 14. We do not show the intercorrelations among those measures on |
the Doodlebug Problem which are not independent; namely, i
variables 3, 4 and 5. '
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and the Embedded-Figures Test. It is difficult to ascertain whether the
higher correlations are due to the intrinsically greater relationships
among the cognitive variables or to communication effects on the

individually~-administered cognitive tests.

4. ' The corre’ations found for all men considered together (N =.517) and
for all women considered together (N = 281) ‘are generally low (though
citen significant) and the same is true for the correlations obtained for

all subjects of both sexes considered as one sample (N = 798). These

generally low correlations are in contrast to the many higher correlations

found when they are calculated separately by sex and by examiner,
confirming our suspicion that the data obtained for all the subjects .

cannot be treated as coming from one sample.

Table 15 shows the comparable set of intercorrelations by examiner and-
sex for the various measures which are assumed to measure synthesis. The

following pointé should be especially noted:

1. As was the case with the analysis measures (see Table 14) we again

note quite a few significant correlations among the various synthesis

mieasures. A total of 37 ocut of 77 corrclations are significant, 18 beyond

the .05_}evel, and 19 beyond the .01 level.

2. We again note the presence of enaminer and sex differences.

Examiner 1's subjects show significant correlations between Dogmatism

PR Y N L



) e A A A i A S = oy - M

10°> dxx
60> dx $9J0UBDIITUB TS JO SIIAI]

ST 14dvlL

3891 SIS83yjuAS Ten3idodaag . 33008 1BIOT = 6€
(3nqaipooq) 2WOD3IIA0 3IITIIq PIE IIIIP SA[OS 03 UINB] SWIL = O]
. (3nqa1pooQq) 3WOOI2AC 3JITT13Q.pPUZ 33338 IATOR 03 UL{®] WY = 6
(3nqatpoog) aW0O2I3A0 3FIT[2q IST 39338 IATOS O3 U] SWIY = @
91eos wsijeu8oQq = | $9po)
»»9C° LT’ *¥9¢° 'A% ¥%GE° 60° 80° L L2 T4 ¢’ 60° 6€°01
»HT° ¥¥81° »He* 1€°  »»GE° 1T o1 #CC°  ¥w6T° ze’ 80° 6€°6
¥%5¢2° w»12° »¥9e* LY L YA L it *¥92° ¥¥0€"° 8¢° 60° 6€°8
10° - ot 0’ 90° -~ %0° sT° A ) r4 €0°~ 60° {0° 6E°1
¥80° »T° »01° VA 10°~ L0° x1¢° Lt ¥%CC° it *1€° ot‘t
¥60°° ¥e1° ¥01° [4 & 00° (A ¥£¢° *1C° »»1T° 1t ¥LC° 6°t
%60° »Cl’ ¥01° LO° 10’ ot »1¢° %¢¢° %07 Vil ¥gL* 81
86L 18¢ L1S 8¢ 0s1 89 98 (A1) 1 691 1% 9S6=N ulanlaq
s323fqns UIWOM, uMn uIWOM uan u2wWoMm U UdWOM uaj uamoM uay x
134 4 11V 1844 —_
» Jduiwexdy € Jdujwexy Z ddurwexzy 1 Idutwexd
Isuiwexy pue x38 £q
8183YJuiS JO S0answal snojaep Suowy BUOFIVIIAII0)




68

Scale scores and the Doodlebug measures of synthesis for men but not for

women. This is also true for Examiner 3. But Examiner 2's subjects

produce significant correlations for both men and women. And Examiner 4's
subjects 3how no significant correlations involving the Dogmatism Scale

for either sex.

3. The data clearly and consistently show, by sex and by examiner, no
significant correlations between the Dogmetism Scale scores and the total
score on tne Perceptual Synthesis Test (between varishles 1 and 39).

These consistent findings are similar to the findings (Table 14) showing
that Rigidity Scale scores are negligibly correlated with Embeided-Figures
sccres. Again, the interpretation of these findings is equivocal, due

to possible communication effects on the cognitive variable but not on the

pergonality variable.

4. Concerning the relationship between conceptual synthesis (variables
8, 9 and 10) and perceptual synthesis (variable 39) we again note examiner
and sex differences. For Examiners 1 and 3 we find no significant
relations either for men or women samples. For Examiners 2 and 4 we find
significant or nearly significant relationships between conceptual and
perceptual synthesis for both men and women subjects. Correlations
between conceptual and perceptual synthesis are significant for all men,
all women, and for the total sample. Again, it is difficult to decide
vhether these consistently significant relationships arise for substantive

or for methodological reasons (communication effects).
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5. The conclusion seems inescapable that for the Doodlebug Problem,
correlational data are inconsistent from examiner to examiner and from
male to female. However, for data not involving the Doodlebug Froblem,
consistency éf results by sex and by examiner is the rule. The inference
we draw from these findings is that the inconsistent results obtained for

the Doodlebug Problem are & function of communication effects.

When the results of the two preceding tables are considered together
(Tables 14 and 15) it is reasonatle td-concludg that the various measures
of analysis seem to be significantly related to one a;other -- rigidit}
with concéptual analyeis, conceptual analysis with perceptual analysis,
buc not rigidity with perceptual analgéis. A parallel set of ;onq}us;ons
can be made with respect t? the various synthesis measures: dogﬁﬁtigg
is significantly related.with conceptual synthesis, conceptual'gyntheqia

with perceptual syntuesis, but not dogmatism with perceptuzl synthesié.

Let us now consider to what extent th; varioug analysis measures are
corfelatqd.with the various synthesis measures. Table 16 shoés the
gofrelationa between rigidity and dogmatism, bet&eeniconceptu;l analy;is
;ﬁd conceptual synthesis, and between perceptual anszlysis and perceptual

synthesis.
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Table 16 reveals the following:

1. Again, a substantial number of the correlations are significant,
considerabiy more than was the case in considering the correlations
among measures of analysis only (Table 14) or measures of synthesis only

(Table 15). Forty-two of the 55 correlations shown are significant,

l‘\‘

three beyond the .05 .level, and 39 beyond the .0l level.

2. Moreover, the correlations are generally higher than those shown

in Tables 14 and 15.

:3; The cross-correlations shown involve one measure of analysis and a
second measure of synthesis, but the type of test is always the same.
} The correlation between 1 and 2 (rigidity and dogmatism) involve two
verbal attitude scales of the Likert-type; the correlations between

3 and 8, between 4 and 9, and between 5 and 10, each represent independent

| measures of conceptual analysis and synthesis obtained from the
Doodlebug Problem; the correlation between 38 and 39 involve two

{ | perceptual tests. It would appear that the consistently higher

| correlations shown in Table 16 as compared with those shown in Tables 14
and 15 are due to th2 fact that the pairs of tests being correlated
represent a verbal factor, or a conceptual (reasoning) factor, or a
perceptual factor. But note that the correlations between the cognitive

testa are generally highest for Examiner 4 and lowest for Examiner 1.

ERIC
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The higher correlations may be due to higher communication effects for

Exaniner 4's subjects.

4. The reason we had developed three measures of analysis and three
measures of synthesis was because we were not sure at exactly what point

in the problem-solving process analysis ends and synthesis begins.

'.Because we had no way of being sure we took all three possible measures

of analysis and all three possible measures of synthesis. Table 16
reveals with only one exception, that measures 3 and 8 consistently
correlate the least with one another, measures 4 and 9 consistantly
correlate higher with one another, and measures 5 and 10 consistently
correlate highest with one another. This trend is evident in all
comparisons except one (in the case of the female sample for Examiner 1

there is a slight reversal: 27, 38, 31).

The most likely explanation of the fact that the correlations between 5
and 10 are consistently higher than those betwcen 4 aad 9, which are in
turn consistently higher thamn those between 3 and 8, is that variable 5
is the purest measure of analysis and variable 10 the purest measure of

synthesis. In support of this interpretation is the finding, shown in

" Table 14, that variable 5 has generally higher correlations than

variables 4 or 3 with other mcasures of analysis (variables 2 and 38).

But we find no comparable evidence in Table 15, that variable 10 is a

" better measure of conceptuval synthesis than variables 9 or 8; indeed,

" variables 8, 9 ard 10 seem to correlate about equally well with other

P, Y



73

measures of synthesis. Considering these findings all together and
quite aside from"the bearing these results may Hayg on the analysis-
syathesis hypothesis, it would seem that the best.measures of analysis
on the Doodlebug Probiem is the time taken to overcome all three beliefs
and the best measure of synthesis is the time taken to solve after all

- three beliefs had been overcome.

Shown next in Table 17 are the correlations among various measures of
anaiysi; and syn&hesid*(by examiner and sex) which cut across type'of
test (i& contrast to Table 16 which shows only the analysis-synthesis

correlations within test modalities). We aote the following results:

1. Again, a large number of the correlations are statistically
gsignificant. Of 154 correlations shown, 63 are significant, 19 be&ond
the .05 level, and 44 beyond the .01 level. fhat so many of these
analysis-gsynthesis correlations are significant again suggests thag the
various measures assumed to measure analysis gnd synthesis do not form
distinct clusters, in the factorial sense of the termé Any test assumed

to measure analysis seems just as apt to correlate siénificantly wifh a

test assumed to measure synthesis as with another test of analysis.

*The reader should be reminded that variables 3 + 6, variables 4 + 9, and
variables 5 + 10 equal the total time to solve the Doodlebug Problem.
Variables 3 and 8, 4 and 9, and 5 and 10 are independent and represent
different slices cf the total time to solve composed of two periods. See
Rokeach, 1960, Chapter 8, for a full discussion of the logic underlying
these measures.

ERIC
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2. We must agaiu point to examiner differences in the correlations,

L Ry

so many such differences that we can point only to a few of them. For
example, the significant correlations between dogmatism.énd conceptual
analysis fouad for Examiner 1 are not found for the other examiners.
Examiner 1 shows significant correlations between conceptual analysis

and perceptual synthesis for both sexes. However, for this same examiner
correlations betweean conceptual syr.thesis and perceptual analyeis are

insignificant for males and significant for females. Examiner 3 shows

' oa

no significsat correlations between conceptual synthesis and perceptual

analysis, either for men ~r for women, while Examiners 2 and 4 show
significant correlations for both men and women. Again, when Doodlebug
measures are concerned, the picture is one of instability from examiner
to examiner and from male to female subjects. Although the Dcodlebug
measures do indeed often correlate signifcantly with other variables,
the picture is confused by the absence of consistency acrosa examiner

and sex.

3. When we look at the correlations which do not involve the Doodlebug
Problem we note again a consistency across examiner and sex. The
correlations between variable§ 1 and 38 (Dogmatism and Embedded-Figures)
is consistently negligible and nonsignificant. The same is true for

variables 2 and 39 (Rigidity and Perceptual Synthesis). These results

are consistent with the findings noted earlier in Tables 14, 15 and 16.
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Our main reason for presenting these data is to show that while we have

found many significant and often sizeable correlations among the various
pergonality and cognitive measures of analysie and synthesis, they are
extremely difficult to interpret because of sex and examiner differences,
because of commumication effects, and further, because of the fact that
the measures were obtained from different kinds of tests (verbal,
conceptual and perceptuel). The fact that we found these variouc effects
unfortunately nullifies the great advantage we had hoped to gain from
carrying out a large scale study on the ability to analyze and to

synthesize with a relatively large number of subjects.

2. PACTOR ANALYTIC STUDIES

Despite the fact that many cf the correlations among the various tests
are statistically significant the results presented thus far do not (as
we saw, for methodological reasoms) lend support to the hypothesis that
analysis and synthesis as defined and measured, represent independent
variables. But because of the fact that so many of these correlations
were, nevertheless, significant and aiso because the pattern of
significant correlations seemed to change for male and female groups
tested by different examiners, we deemed it desirable to carry out a
number of factor amalytic studies in the hope of ascertaining whether
any portion of our total body of data supported the analysis-synthesis

hypothesis, and to what extent there was consistency of factorial

PN Y
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structure underlying the tests. As before, we carried out separate
analyses for the total sample (N = 798), for males only (N = 517), for
females only (N = 281), and separately for the male and female subjects
of the four main examiners, thus making 11 groups in all. Each of these

analyses included the following variables:

1. Rigidity

2. Dogmatism

3. Time to overcome 3 beliefs

4. Time to solve after overcoming 3 beliefs
5. “English Usage

6. Reading Comprehension

7. CQT Verbal =~

8. CQT Information

9. CQT Numerical
10. Emoedded-Figures

11. Perceptusl Synthesis

It will be noted that only two Doodlebug measures are included in these
factor analyses -- time to overcome 3 beliefs (conceptual anal&sis) and
time to solve after overcoming 3 beliefs (conceptual synthesis). These
two measures were selected because they are independent and because they
seemed to represent, on the bacis of previous research and un the basis

of the findings discussed in the preceding section, the best single

measures of conceptual analysis and synthesis. Once we selected these
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‘-

two Doodlebug measures we could not include in the factor analyses any

other Doodlebug measures of analysis, or of synthesis, or the total time

to solve because thecse measures are not indepensent of the two we

selected.

On the Embedded-Figures Test and on the Perceptual Synthesis Test we
considered the total time to solve as the best single measure of
perceptual analysis or synthesis, and we excluded all item scores --

again because item scores are not independent of total test scores.
All these 11 analyses were rotated to a four-factor solution by:

a. Orthogonal factor analysis, which involves principle-axis factoring

using Guttman comnunalities followed by Varimax rotation, and

b. {blique factor enalysic, using unity communalities followed by the
Quartimax orthogonal rotation method, which is determined by the

Wrigley direct method of obligue trensiormation.¥

In addition, we analyzed the same data by the:

c. Guttran-Lingoes Smallest Space Analysis (S3A), using size of

correlation as the measure of proximity {Lingoes, 1965).

* Personal communication.

i
:
J
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The factor analyses were run on the Michigan State University CD-3600
Computer, employing programs developed by the lomputer Institute for
Social Science Research. The Smallest Space Analysis was run by the

University of Michigan Computer Laboratory.

In sum then, we analyzed 11 correlation matrices (total group, males,
females, and the male and female subjects of four examiners) by
orthogonal factor analysis, by oblique factor analysis and by the
Smallest Space Analysis, making a total of 33'analyses of 11 variables.
The results are presented in Appendix B. Tables 1.1 through 11.1 show
the 11 correlation matrices; Tables 1.2 through 11.2 show the Varimax
rotated factor loadings; Tables 1.3 through 11.3 show the Quartimsx
factor loadings; and Tables 1.4 through 11.4 show the Guttman-Lingoes'
(Lingoes, 1965) Smallest Space Analysis solutions. The three types of
analyses over the same set of data will be of interest not only because
of the comparisons thus provided regarding the underlying structure of the
tests, but will also be of interest to the student of factor analysis
because they provide comparisons among three methods of ascertaining

underlying structure.

An inspection of the 11 sets of orthogonal, oblique, and Smallest Space
Analysis solutions shown in Appendix B reveals a remarkable consisténcy'
of results. Despite our earlier findings of examiner azd sex diffarencgg,
and ¢f communication effects, the results ootained for all 11 samples Qf:

subjects show essentially similar factorial ztructures.

v
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One factor is typically composed of English Usage, Reading Comprenension,
CQT V:orbal, CQT Information, and to a generally lesser extent,
CQT Numerical. This factor may for descriptive purposes be called a
general aptitude factor. A second factor typically consists of the
Embedded-FPigures Test and our modification of the Kohs Block Test -- the
Perceptual Synthesis Test. The CQT Numerical is also typically loaded
.on this factor, but to a generally lesser extent than the two perceptual
tests. It is clear that this factor is primarily a perceptual one.
Factor 3 is typically highly loaded with the Gough-Sanford Rigidity
Scale and with the Rokeach Dogmatism Scale, both of which are verbal-
questionnaire type tests of persornziity. Finally, Factor 4 loads highest
on the analysis and synchesis measures obtzined from the Doodlebug

Problem =-- a problem-solving or conceptual factor.

Exzluding from consideration the various aptitude tests which all load

1
together on Factor 1, we obtain three factors as follows:

Factor 2 Factor 3 Factor &4
2a. Embedded-Figures 3a. Rigidity 4a. Conceptual Analysis

2b. Perceptual Synthesis 3b. Dogmatism 4b. Conceptual Synthesis

If our hypothesis regarding analysis and synthesis is a valid one, we
would have expected to find that variables 2a, 3a, and 4a would emerge
together as one factor, and variables 2b, 3b, and 4b would have cmerged
together as a second factor. We find no empirical evidence whatever in

support of this hypothesis. Instead we find three factore, a perceptual

©
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ore, a verbal one, and a conceptual one, with each factor consisting of
ohle assumed measure of analysis and one assumed measure of synthesis.

1f we did not know about the communication effects on the cognitive tests,
interpretation of the factor analytic and Smallest Space Analysis results,
because they are a:l sec remarkably consistent, would be relatively
uramviguous. But in view of the findings suggesting a high probebility
of communication among the subjects, it is difficult to say whether the
obtained factors are due to test modality or to communication effects
which affect (or do not affect) in common the teet scores within one
modality, or both. The Dogmatism and Rigidity Scales are both verbal
tests, and both were given in groups rather than individvally. Thus,
nefither of these tests could have been affected by communication among
the subjects. The analysis and synthesis scorez obtained from the
Doodlebug Problem are both conceptual measures, end both these measures
were shown to be systematically and significantly related to order of
testihg. The analysis and synthesis scores obtained from the Embedded-
Figures Test and the Modified Kohs Test are both perceptual measures,

and while we‘did not find any relationship between these scores and order-
of-testing, the possibility of communication among subjects cannot be
ruled out, especially in view of the fact that these very same subjecte

probably communicated with one another about the Doodlebug Problem.

We are thus left with a large array of data, ‘consistent for maie and

female, from one examiner to another, and from one method of assessing
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factorial structure to another. These reaults are in line with the type
of factors discovered by Thurstone (1938), but our analysis-synthesis
hypothesis requires data which cut across these factors. It is possible
that the factor analytic results ﬁould have been quite the same even if
the subjects did not commuﬁicate'with one another. But in view of the
evidence suggesting that they did communicate with one another and irn
view of many findings cbtained in a number of other investigations (to be
considered shortly), we are extremely reluctant to conclude from the data
thus far considered that the analysis-synthesis distinction is untenable.
At the same time, the data prescnted herein provide no evidence whatever

that the analysis-synthesis distinction is a tenable one.

3. [ESSAY VERSUS OBJECTIVE TESTIS AS MEASURES

OF THE ABILITY TO ANALYZE AND TO SYNTHESIZE

If wiil be recalled that we had faised the question eafliéE whether
essay-type and objective-type tests typically empioyed for examination
purpoées in academic contexts can be regarded 2s equivalent measures of
academic performance. On the basis of psychological considerations one
may conjecture that objective tests of the multiple-choice or true-£false

variety merely require the student to recognize the correct answer or
the most correct answer when presented with & statement or with a set of
stéted alternatives, while essay-type tests rejuire the student to

produce two or more ideas in some integrated, organized, or aynthesized
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fashion relevant to a formulated examination guestion. It could thus be
hypothesized that good performance on objective-type examinations requires
an ability somewhat analogous to the ability to separate item from field,
and should thus be significantly correlated with measures assumed to tap
analytic ability. On the other hand, it could be hypothesized that
egsay-type examinations should be more highl; related to measures of the

ability to symthesize.

Working independently, Christensen (1963) has formulated an identical
hypothesis. In a study of the relation between dogmatism and measures
of classroom learning in an introductory psychology class, Christensen
used essay and multiple-choice tests of the amount learned. "“The use of
two measures of classroom learning permits check on Rokeach's (1960)
finding that the abilities to synthesize and analyze relate differentially
to dogmatism. It is necessary, of course, to assume that the essay test
was more &8 measure of ability to synthesize than the multiple-choice
test" (p. 76). Caristensen found a correlation of .66 for females and a
correlation of .47 for males between essay and objective tests. But he
found insignificant relationships between either type of test and
dogmatism, on the basis of which he concluded: "“There is no evidence
that dogmatism is .... differentially related to abilities to synthesize

and analyze" (p. 76).

©

ERIC

Aruitoxt provided by Eic:

P N



84

A search of the literature* on essay and objective tests yielded a number
of studies relevant to this issue. It should first be mentioned that
objective tests have generally been found to be more reliable than essay
tests. Of 15 studies located in the literature dealing with the relative
reliability of essay versus objective tests, 11 of them report higher
[ reliabilities for objective tests (Gates, 1921; Wood, 1924; Wood, 1925;
Kinder, 1925; Paterson, 1926; Talbott and Ruch, 1929; Corey, 1930; Eurich,
1931; Sims, 1931; Sims, 1933; and Huddleston, 1954) three of them report
approximately equal reliabilities for objective and essay tests covering
the same material (Brinkley, 1924; Weaver and Traxler, 1931; and Weidemann
and Newens, 1933), and only one study reports higher reliabilities for

essay tests as compared with objective tests (Courtney, 1946).

, Similarly, objective tests have genera’ly been found to be more valid than

essay tests. The external criteria vary from study to study and include
r ~

one or more of the following measures: grades, intelligence, mental age,

r teacher's ratings, rating of homework, classroom test scores, and

standardized scores on tests for such abilities as reading vocabulary and |
* reading comprehension. Of 20 validity studies located in the literature

13 of them found higher validities for objective tests as compared with

essay tests (Gates, 1921; Laird, 1923, McAfee, 1924; Kinder, 1925; Wood,

1925; Wood, 1925; Corey, 1930; Davis and Johnson, 1931; Eurich, 1931;

* What follows is a highly condensed summary of a more detailed review

of the literature on essay and objecti ‘e tests carried out by Mary Berk |
(1966). The present authors wish to acknowledge their indebtedness to

Mary Berk for her review of this literature.
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Gilliland and Misbach, 1933; Qqutney, 1946; Cowles and Hubbard, 1952;
Huddleg;bh, 1954), four studiéé‘repogt approximately equal validities
(Wood, 1924; Brinkley, 1924; Peters and Martz, 1931; Courtney, 1946), and
three studies report higher validities for essay than for objective tests

(Knight, 1922; Crawford and Raynaldo, 1925; Watson and Crawford, 1930).

If objective tests are more reliable and valid than essay tests, why

do. educators persist in using essay tests? As long ago as 1930, Long
argued for the advantages of the essay test: "It provides an
opportunity for revealing reasoning procedures, initiative, originality,
and ability in organization of material. This value has not been so

evident in other types of tests" (1930, p. 66).

While many educators undoubtedly support this school of thought others

would agree with Phillip Vernon:

"The acquisition and reproduction of information always
involves a certain amount of thinking, and no thinking is
possible unless a person possesses information to think
about. Hence, experiments in which attempts have been made
to measure these faculties separately have usually shown
them to be highly intercorrelated. It follows, therefore,
that even when a new-type test is apparently measuring
nothing but information, it is at the same time providing a
pretty good measure of more complex types of ability"
(1961, p. 224).

The journals and textbooks are full of arguments and studies supporting
both sides of the issue. Evidence that essay and objective tests measure
the same or similar mental functions come from studies of common variance.

Paterson described the logic behind such studies as follows:

P SNy
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"1f the two types are measuring radically different
mental functions (‘reasoning as opposed to mere
information') then their intercorrelations stould be
considerably lower than the reliability coefflcients
of either. (But) if the old type correlates as
closely with the new type as it does with itself then
the two are measuring the same mental functions"

(1926, p. 247).

Using this method Courtney (1946), Cowles and Hubbard (1952), Davis and
Johnson (1931), Eurich (1931), Huddleston (1954), Sims (1933), Weidemann
and Newens .(1933), and Wood (1925) all conclude from their findings that
essay and objective tests measure different mental functions. Laird
(1923) suggested that the objective test is more of an intelligence test
while the essay is a better measure of actual achievement. Davis and

Johnson's study (1931) seems to lend support to this argument.

But other studies would seem to suggest that essay and objective tests
measure identical functions (Gates, 1921; Paterson, 1926; Corey, 1930;
Sims, 1931; Weaver and Traxler, 1931). All these studies show that

essay'andfobjective,;ests correlate as highly with one another as their

reliabilities would allow.

3

§ .

" The old controversy, still unresolved, about whether objective and essay
tests measure similar functions has been formulated in terms of whether
objective tests measure the ability to memorize while essay tests measure

the ability to reason. The present formulation re-casts the problem in

terms of analysis versus synthesis rather than memory versus reascning.

| P
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1f good performance on objective tests requires more of the ability to
analyze than to synthesize, and if good performance on essay tééts
requires more of the ability to synthesize than to analyze, then the two
types of tests should be differentially reléted to our personality and
cognitive measures of analysis and synthesis. To test this hypothesis,
we selected 100 sudjects who were enrolled in the Fall Quarter of 1961

in Natural Science 181, a University College course taken by all fresﬁmen.*
During the quarter thege 100 students took the following essay and
objective examinations (consisting of multiple-choice and true-false

items):

A. Objective examinations.

l. Objective examination 1

2. Objective examination 2

3. Objective examination 3

4. Objective examination 4 (Midterm)

5. Objective examination 5

6. Objective examination 6

7. Objective exumination 7 (Final examination, constructed by

Instructor)
8. Objective examination 8 (Final examination, constructed by

Department of Evaluation Services)

* Thirty-four of these 100 subjects were included in our original sample
of 798 subjects.. The 100 subjects were obtained from four sectiong taught
by Dr. Marvin Solomon of the Natural Science Department, and we wish to
acknowledge our indebtedness vo Dr. Solomon for his cooperation.

e A e i ——— e D . &
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B. Essay examinations.

1. Essay examination covering material included in Objective
exsminations 1 through 4.

2. Essay examination 2, covering material included in Objective
examinations 5, 6 and 7.

Before presenting the data, a word of explanation is in order about the
various tests. Objective examinations 1 through 7 were constructed by
fﬁe instructor. Except for Objective examinations 4 and 7 which were
one~hour examinations consisting of 100 multiple-choice questiocns, the
reméining objective examinations were short "quizzes" composed of 25 to
75 questions. Final Objective examination 8 was constructed by the

Department of Eveluation Services, which makes up and administers all

finsl examinations in the University College of Michigaﬁ State University.

It is taken in large auditoriums by several thousand students who are

enrolled in the same University College course taught by many instructors

. in many sections. The time limit is two hours. The reliability of such

Natural Science 181 c¢bjective examinations, as determined from final

"examinations given over several years is well over .90.

Essay examinations are typically not given in Natural Science 181. The
two essays were given in the present study for purposes of comparison
and correlation with the objective examinations and with the various

psychological tests.

PR Y
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Essay Examinations 1 and 2 were each taken during a regularly scheduled
50-minute class hour. O©On Essay Eramination 1 the subject answered
question 1 and either question 2 or question 3. On Essay Examination 2
the aubject‘anawered question 1 and any two of the remaining three

,

questions.

The three questions asked on Essay Examination 1 are:

1. Discuss the nature of explanatory systems by defining
and describing the-structure of a conceptual system
utilizing at the least the following terms: Dostulate,
primitive terms, defined terms, deduction, experimen-
tatiorn, concepts by imagination, concepts by perception.
Where applicable utilize cell principle and/or gene

theory as examples.

2. If sex makes for greater variation and increasing adapta-
bility among offspring, describe how meiosis and fertili-

zation facilitate this process.

3. Use the hormones of the menstrual cycle to illustrate a
cyclic phenomenon. Start the cycle by referring to the

follicle stimulating hormone.




¢0

The four questions asked on Essay Examination 2 are:

Define and describe the structure of a conceptual scheme
(theory) utilizing at the least the following terms:

primitive terms, defined terms, postulates, psstulated or
hypothetical entity. In answering this question wtilize

the gene theory as an example.

At first glarce sex seems like an unnecessary complication
in the process of reproduction. Why is this? What

advantage(s) does it really have.

Compare and contrast the observed behavior of the

chromosomes with the portulated behavior of the genes.

Explain why it was over 150 vears from Hooke's observation

of cells to Schwann's formulation of the Cell Principie.

Reliability of this test was determined by having tws other instructors

in Natural Science 181 (not including Dr. Marvian Solomon, the instructor

of the 100 students in the present study) independently score the essay

examinations on a 100-point scale. The correlation between Judges 1 and 2

was .89.

Tablz 18 shows the intercorrelations obtained among the various objective

and essay examinations, and an inspection of the results shown reveals the

following:
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1. The correlations in the matrix range from .09 to .76, all being
positive. Fifty of the 55 correlations are significant, all but one

beyond the .01 level.

2. Perhaps the most important finding is that there is a substantial
correlation between Final Objective Test 8 and Essay Examinations 1 and 2
(r = .66). This correlation ig only slightly smaller than that between

the two Objective Finals (r = .76).

3. The correlations between the Final Objective Examination given by
the University College (variable 8) and the other objective examinations
(variables 1 to 7) ere of about the same order of magnitude (mean r = .55)
as the correlations between the Essay Exams 1 and 2 and the eight

objective examinations (mean r = .53).

The data shown ir Table 18 then, seem to suggest that objective and essay
tests geem to be measuring the same components of ability; ' there is no
evidence that objective tests are measuring the ability to ;nalyze, and
esgay tests the ability to syathesize. In view of the relatively sizeable
correlations found among tlie various objective and essay tests, it does not
seem like: it the two types of tests would be differentially related to
our various psychological messures of analysis and synthesis. The data
showing the relationships between the objective and essay examinations on
the one hand and the psychological tests on the other, are shown in

Table 19. The following should be noted:
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1. Performance on objective and essay examinations in Natural Science 181
correlates consistently highest with Reading Comprehension (r = .60 to .67);

the correlations with Reading Comprehension are equally high for objective

and essay examinations.

2. The COT Tests -- Verbal, Information and Numerical -- all correlate
+ moderately with the Natural Science 181 examination measures. But the

CQT measures correlate more highly with the objective than with the essay

»o

examinations.

3. Both the Rigidity and Dogmatism Scales correlate significantly or

nearly significantly with objective and essay examinations and to about
the same extent, but to a considerably lesser extent than is the case for

Reading Comprehension or the CQT measures.

\
|
4. The same is true for conceptual analysis and synthesis measures
| (variables 3 and 4), which correlate from -.14 to ;.28 with the objective ‘
and essay tests. The conceptual analysis measure correlates somewhat

L ' higher than the conceptual synthesis measure with the objective and

esgsay <xaminations, but not significantly so. ‘ ‘

t 5. The only cognitive tests which do not seem to correlate significantly
. with the Natural Science 181 essay and objective tests are the Embedded-

Figures ard Perceptual Synthesis Tests.

©
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‘The full correlation matrix of the 14 variables shown in Table 19 is
presented in Table 12.1 of Appendix B. Orthogonal rotations (shown in

Table 12.2 of Appendix B) yielded the following five factors:

Factor 1. The tests loading highest on this factor are the three
Natural Science 181 essay and objective examinations. Also showing a
high loading is Reading Comprehension, confirming our more informal

analysis of the correlations shown in Table 19.

Factor 2. The tests loading highest are the two perceptual tests --

_ the Embedded-Figures 2nd the Perceptual Synthesis Test. The CQT Numerical
also shows a high loading on this_gactor. It is clearly the same factor
ve have noted before in Tables l.i to 11.4 (Appendix B). The only
difference from earlier results is that the conceptual synthesis variabie
{time to solve after overcoming 2 beliefs) alsc loads moderately on

this factor.

Factor 3. The Rigidity-Dogmatism factor, confirming earlier analyses.

Factor 4. The conceptual analysis and conceptual synthesis factor,

confirming earlier analyses.

2




Factor 5. This is also the same factor noted earlier, consisting of
" English, Reading, and the three CQT measures -- Verbal, Information and
Numerical. But it ‘is noted that the two Natural Science 181. objective
tests (but not the essay tests) also have moderate loadings on this

factor.

The pattern of correlations found between the Natural Science examinations
and'the remaining variables, and the results of the factor analytic
studies point clearly in the same direction; namely, that essay and
objective examinations correlate relatively highiy with one another, and
are thus equally good tests of academic performance, showing similar
patterns of relationships with other personality and cognitive variables.
There is no evidence in any of the data presented to suggest that
objective-type academlc performance tests tap the ability to analyze

while essay-type academic performance tests tap the ability tohpynthesize.*

* We also condnucted factor analytic studies for the Natural Science 1
sample of 107 by the oblique method and by the Smallest Space Analysis of |
Lingoes (1965). Additional analyses were done wherein the sample was

broken down by sex (Males N = 51; Females N = 49) and by Examiner

(Examiner 2, N = 30; Examiner 3, N = 29; Examiner 4, N = 41). Despite

the small number of cases involved, the results are substantially the

same as those discussed above, with only minor variations. For this

reason they are not further discussed. |

P S
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4.  ANALYSIS, SYNTHESIS, AND ACADEMIC APTITUDE

To what extent are the various scores obtained from *he various tests
employed in the present research a function of or related to academic
aptitude? 1In our earlier work (Rokeach, 1960):we have obtained a

partial answer to this question by showing that Dogmatism Scale scores
consistently correlate to a negligible extent with various tests of
intelligence or academic aptitude. The results of the various factor
analyses presented in the preceding section consistently show that
various tests which can be assumed to measure academic aptitude; namely,
the various College Qualification Tests -- Verbal, Information,

Numerical -- virtually always load factorially together, along with
Reading Comprehension and English Usage. Furthermore, the data
consistently show that the personality and cognitive tests have negligible
loadings on this general aptitﬁde factor and instead load on other
factors. The specific data are given in the various correlation matrices
and factor loadings shown in Appendix B. But a more global picture of

the relationship between academic aptitude an@ the various psychological

tests is shown in Table 20.
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It is seen that the Dogmatism Scale correlates close to zero with
academic aptitude, as measured by the CQT Totel Test, that the Rigidity
Scale correlates to a small extent (but still negligibly), that the
cognitive tests correlate in the -.20's and low -.20's (degpite
communication effects among subjects) and that the essay and objective
tests in Natural Science 181 correlate from about .40 to .60. These

data are of course, consistent with those shown in Appendix B.

These findings are of primary interest here because they show that the
varicus psychological tests are only moderately related to academic
aptitude. Of even more interest is the fact that the two personality
tests (rigidity and dogmatism) are negligibly related to academic
aptitude and thus the correlations between these two tests and academic

performance (td.be considered in V.) will not need to be corrected (by

partial correldtion methods) by holding academic aptitude constant.

“er -
v

-’
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IV. A REVIEW OF THE LITERATURE ON

THE ABILITY TO ANALYZE AND THE ABILITY TO SYNTHESIZE

As has been shown, the present data are methodologically not suitable
for aﬁ evaluation of the hypothesis that analysis and synthesis are
independent variables. Despite our best efforts, the data obtained from
the individually-administered cognitive tests simply do not satisfy the
asgeumption of independence of observations. And while many of the
correlations involving these tests were found to be statistically
significant, and produced stable factors, their interpretation is higaly

equivocal in view of the lack of independence of d>bservations.

It should also be pointed out that a test of our major hypothesis
necessarily involved a test of a number of sub-hypotheses. For example,
with respect to the Dogmatism Scale: Those who score high on the Dogmatism
Scale should differ significantly from those who score low on the

synthesis measures obtained from the Doodlebug Problem and on the
Perceptual Synthesis Test (the Modified Kohs Test), but high- and low-
scorers on the Dogmatism Scale should not differ significantly on the
analysis measures of the Doodlebug Problem or on thc Witkin Embedded-

Figures Test.

Similar sub-hypotheses could be constructed regarding high- and low-

scorers on tne Rigidity Scale, the Doodlebug Problem, the Embedded-
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Figures Test, and the Perceptual Synthesis Test. We had hoped in the
present study, tc test all these sub-hypotheces together within the
framework vf a single research design but, as haa been shown, a serious
ETRRH Ssrer,

methodological flaw prevents an objective test of these various

3y 2 ° - p:{‘_

hypotheses.

Nevertheless, a number of studies have been reported within tne past
decade, some published and others as yet unpublished, some carried out at
Michigan State University and others carried out elsewhere, which provide
data relevant to one or more of the various sub-hypotheses. We propose
now to review these studies in some detail in order to ascertain the
exgent to which they provide dita supporting the hypothesis that analysis

and synthesis represent more-or-lcss independent psychological variables.

1. The Rokeach-Fruchter Factor Analyses (1956, 1958). The rotated

factor loadings for dogmatism, rigidity and other variables were determined
for two groups: a New York College sample of 207 (Rokeach and Frucater,
1956) and a Michigan State University sample of 153 (Fruchter, Rokeach

and Novak, 1958). These loadings are presented in Tables 20A and 20B.

As can be seen in Tables 20A and 20B in both studies, the Dogmatism
Scale has high or moderate loadings on the first factor (anxiety), is
independent of the second factor (liberalism-conservatism) and has a
substantial loading on the third factor (rigidity-authoritarianism). 1In

contrast, the Rigidity Scale has & negligible losding on the first factor,

[R&C‘

Aruitoxt provided by Eic:

e e . i v bt DB o A . o



A)

©

Aruitoxt provided by Eic:

ERIC

102

a'moderate loading on the second factor and its highest loading on the
third factor (these trends are especially evident 1nﬁTable 20B). The
two variables are thus seen to be factorially discriifiinable from one
another although by ro means independent. The correlations between the

dogmatism and rigidity variables are between .45 and .50.

P e e Y



TABLE 20.AB
Rotated Factor Loadings for Dogmatism and Relzted Concepts

A. New York Colleges Group (N = 207)*

Variable I 15 QR + & S
1. Anxiety - 17 -.25 27 .727
2. Paranoia .72 -.14 .26 .597
3. Self-rejection .69 -,29 .37 .698
4. Dogmatism .46 21 .62 .637
5. Authoritarianism (F Scale) .27 48 .66 .737
6. Rigidity .23 .32 .71 .652
7. Ethnoceatrism (E Scale) .21 .59 47 §5l4
8. Conservatism (F.E.C.) ;.07 .69 .19 .523
9. Left opinionation .17 .53 .26 .498
10. Right opinionation .03 .85 .19 .765

* From Rokeach and Fruchter (1956)




Ko

B. Michigan State University II Group (N = 153)*

Variable I Ir  III h2
\ . -

1. Dogmatism .68 .10 .48 . 707
2. F. Scale .38 .37 .70 771
3. Anxiety .72 .03 .27 .588
&. Rigidity .28 32, .54 472
5. Ethnocentrism 12 .53 .39 446
6. Political-eccnomic Conservatism .01 .44 .22 .245
7. 1Intellectual rejection .29 .49 .63. 717 |
8. Intellectual acceptance -.02 .60 .10 .373
9. Opinionation .35 .53 .13 426
1C. Right-left score .12 .61 11 .402

% From Fruchter, Rckeach and Nevak (1958)
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2. The Rubenowitz (1963) Study. Rubenowitz carried out a factor

analysis of a battery of tests which included the Dogmatism and Rigidity
Scales.- The subjects were 172 psychology students in a Swedish
university. Rubenowitz found that both the Dogmatism and Rigidity Scales

loaded highly on Factor 1, as follows:

TABLE 21

Variable Loadings on Factor 1%

Variable — Loadings
1. F Scale .67
2. Dogmatism Scale .66
3. Opinionation Scale .56
4. Gough-Sanford Rigidity Scale - .51
5. Socio-economic class B 46
6. Reported leniency of upbringing 45
‘7. Conservatism-Liberalism .38
8. Edwards Intellectual Flexibility (EPPS) .36

* From Rubenowitz (1963), p. 172

>
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Rubenowitz also reports, nowever, that the Rigidity.Scale has a hiéh
lpading on Factor 3, while the Dogmatism Scale has a low loading on

Factor 3, as follows:

TABLE 22

Variable Loadings on Factor 3%

Variable : Loadings
1. EPPS Task Rigidity | o .67
2. Study habits: Rigidity of time scheduling 47
3. Study habits: General study and work attitude A
4. Study habits: Concentration 41
5. Edwards Intellectu: Flexibility (EPPS) -.46
6. Gough-Sanford Rigidity Scale -.59
7. Dogmatism Scale -.13

% From Rubenowitz (1963), p. 172

The Rubenocwitz results are consistent with the two factor &nalytic
studies by Rokeach and Fruchter (1956) and by Fruchter, Rokeach and Novak

(1958). All of these studies suggest that while the Dogmatism and

e e — e e — o ————————rk Sl
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Rigidity Scales load together on one factor, they are nevertheless
discriminable with respect to another factor, that is, while the two
variables are substantially correlated, they nevertheless tap

discriminably different dimensions.

In a8 second factor anslysis with 242 army recruits, both the Dogmatism
and Rigidity Scales had their highest loadings on Factor 1 (.44 and .50
respectively). The Dogmatism Scale loaded moderately (.33) on Fap;or 2
and the Rigidity Scale loadéd negligibl& (.12). And conversely, the
Dogmatism Scale loaded negligibly on Factor & (.08)vwhile the Rigidity
Scale loaded moderately (.33). Thesg.findings, while less clear-cut
than Rutenowitz's study with university students are nevertheless

consistent with the factor analytic results already cited.

3. The Wrightsman and Cook (1963) study. These authors factor
analyzed a battery.of 73 variables, using 177 womeﬁ subjects who were

' attending various colleges in Nashville, Tennessee. Consistent with the
Rubenowitz study previously cited, Wrightsman and Cook found that both
the Dogmatism and Gough-Sanford Rigidity Scales had their higheet loadings

on Factor 1. The resulés are shown in Table 23.

PR, Ny . _
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TABLE 23

Variable Loadings on Factor 1%

Variable Loadings
1. Gough-Sanford Rigidity 74
2. Wesiey Rigidity 1
3. Independence of Judgment on Welsh Art Judgment -.59
4. Rehfisch Rigidity .52
S. Rokeach Dogmatism: .51
6. Barron Independence of Judgment i.49
7. Bass' Social Acquiescence 47
8. Guilt Subscale on Buss-Durkee Hostility 40
9. Anti-Civil Liberties Scale .40
10. Agreement with Consensus on Welsh Art Judgment .35

11. Chein's Apﬁroval of Middle Class Manners Scale .31
12. F Scale .31

+ From Wrightman and Cook (1964).
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The Dogmatism Scale has a loading of'.29 on Factor 6, a Sociability
factor, and it has a loading of .31 on Factor 10, a Response Set factor.
But the Gough-Sanford Rigidity Scale has negligible loadings on the
other factors extracted (a total of 11). These results suggest that

the two scales have loadings on only one major factor and do not seem to

suppoft the results of the factor-analytic studies already cited.

4. The Ehrlich-Bauer (1965) stucdy. This study is concerned with the
"psycﬁiatfic" correlates of dogmatism and rigidity. The subjects were
541 patients admitted to the Columbus Psychiatric Institute and Hospital

(an adjunct of the Chio State University Department of Psychiatry)

during a seven-month périod-in 1961-62. All subjects filled out the
Dogmatism and Rigidity Scales soon af;er admission and these 8scores were
correlated witﬁ vérious other scores attempting tc measure various
facets of diagnosis, prognosis, treatment and outcome. The results are

shown in Table 24.
The authors interpret these results as follows:

"The results of tnis exploratory testing program indicate
quite clearly that degmetism in particular is a stable
characteristic cignificantly associated with patieat
diagnosis, impairment, treatment, and outcome in i
psychiatric hospitalization. These results obtain
independent of the socio-economic characteristics of
the patients. Of the 14 psychiatric variables (in
Table 24) patient dogmatism scores yield seven significant l
correlations. The high-dogmatic patients are more J
iikely than the low-dogmatic patients to be diagnosed as ]

functionally psychotic, as having a definite thinking

_ERIC e S — -
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disorder, and as having greater social and occupational
‘ impairment. Prognosis is poorer for the high-scoring

: patients and they are more frequently given drug
therapy -- and more druge. Finally, they are.rétained
longer than the low-scoring patients. WNo significant
associations appear with respect to anxiety,.-patanoid
tendencies, ECT, final prognosis, or the degree cf
personality and symptomatic changes occurring.

.....Patfent flexibility (rigidity) scores appéared, in
general, to follow the same pattern of relationships as
their dogmatism scores but only three correlations
achieved significance at or beyond the .05 ievel;
diagnosis, work impairment aad drug thecapy. ” (EIC usage
was judged a function of age -specific diagnosis.)

The combination of patient dogmatism and flexibility
acores yield no maior change cver the original dogmatism
correlations which suggested that they were tapping the
same underlying dimension."

We havé h;¥e then, a body of data which would suggest that although
dogmatism scores generally correlste more highly than rigidity scores
with the various psy¥hiatric measures, the pattern of correlations with
these psychiatric measures is similar. These results are at variamce,
of course, with the differential results obtained with the Dogmatism
and Rigidity Scales by Rokeach and Fruchter (1956), by Fruchter, Rokeach
and Novak (1958) and by Rubenowitz (1963) but, they are consisteat

with the results obtained by Wrightsman and Cook (1963).

©
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1dod by ERIC.




e TABLE 24

The Correlates of Dogmatism and Rigidity in Psychiatric Hosnitslization¥#ix

Correlation'aith

Variable ' Dogmatism Rigidity

3 Diagnosis and Ratings of Pathology

Primary Diagnosis (severity) .29% .26%
Thinking Disorder (severity) .26% .22
Work Impairmeat .25% .23%
Socii! Impairment . 28%% .15
Paranoid Tendencies .18 .15

Anxiety Level .16 .14

Prognosis, Treatment and Outcome

Initial Prognosis . 30%%% .13
Final Prognosis .16 .16

é ECT Usage .16 .22%
Drug Usage . 28%% . 29%%
Length of Stay « 30%*k .20

' Personality Change .19 .10
Symptomatic Change .18 .02
Type of release .12 .07

*kik From Ehrlich sand Bauer (1965)

¥k p(,‘\Ol
t *‘k p'QOO.L
* P<.05
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5. The Rokeach, McGovney and Denny (1955) Study. One hundred and nine

subjects were given the Dogmatism and the Gough-Sanford Rigidity Scales.
From this pool 60 subjects were selected go that 15 subjects were high on
both variables, 15 subjects were high on Dogmatism and low on Rigidity,
15 were low on Dogmatism and high on Rigidity, and 15 were low on both

variables. These subjects were tested with the Doodlebug Problem.

High- and low-rigid subjects (equated for dogmatism) were found to differ
significantly from one another at the .05 levelnon two measures of
analysis: number of beliefs overcome within firstz 10 minutes, and
number of beliefs overcome wiéhin the first 15 minutes. But high-

and low-dogmatic subjects (equated for rigidity) did not differ
significantly on any of the analysis measures, but did differ
significantly (p£.05) on one of three synéﬁésis teasures (time taken to
solve problem after 2nd belief was overcome). High- and low-rigid

subjects did not differ on any of the three synthesis measures.

6. The Rokeach-Vidulich.(1960) Study. Thirty high- and 30 low-scoring

subjects on the Dogmatism Scaie were selected from a pool of 249 subjects
and given the Doodlebug Problem. While there were no significant
differences between the high- and low-dogmatic subjects on any of the
analysis measures, there were significant aifferences between the two
groups on all of the synthesis measures. There were many other findings
in this stﬁ&y vhich were consistent with the above findings but which

will not be cited here, since they are not directly germane to the

pPresent review of the analysis~synthesis literature.
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7. The Rokeach, Oram, Laffey and Denny (1960) Study. In this study

a number of hypotheséa were tested which are not directiy relevént to

the present study, but in the course of testing these hypotheses, data
were also obtained relevant to t@g analysis=-gvuthesis hypothesis.

Twenty high- and 20 low-dogmatic subjects were sélected from a pool of 600

subjects who were tested with the same version of the Doodlebug Problem

as. that used in the present resesrch {(No Canopy Problem) and also with a
somewhat different variation of the Doodlebug Prohlem called the Canopy
?roblem. The results showed that high; and low-dogmatic groups d;d‘noé
‘differ on any of the aualysis measures on either of the two Dod&lebﬁgi
problems, but the two groups were fogpd to be signifigantly different in
synthesis, beyond the .05 level for the No Canopy Problem and nearly

significant on the Canopy Problen.

8. The Rokeach, Swanson and Denny (1960) Study. To study the effects

of past experience in determining when a system is psychologically new
or not new, the Doodlebug Problem was ccmverted into a chess-like game
called the Chessbozrd Froblem. It was assumed that for chess players

the Chessboard Problem would not be psychologically new and hence, that

they would more readily synthesize the materials into a problem solution

than would nonchess players. The findings clearly confirmed this
expectation. It was further hypothesized, on the basis of 3imilar
theoretical considerations, that high- and low-dogmatic chess players
would not differ from one another in their solution of the Chessboard

?;gblem, but that high- and low-dogmatic persons who do not play chess

S - -




114

would differ. Extremely high- and low-dogmatic subjects were drawn from
& pool of 614 inatroductory psychology students at Hféhigan Sta£§
University. There were no differences in solution time (which wis
equivalent in this instance to synthesis time because there were
virtually no individual differences in time to analyze) between nine
high- and nine low-dogmatic, chess-playing subjects. But a significant
difference beyond the .01 level was found between 14 ﬁ;gh- and 14 low-
dogmatic subjects who did not play chess. The reéults are interpreted
to mean that the differences in synthesis found between nonchess-playing,
high- agd low-dogmatic subjects is a function of differences in dogmatism
and in past experience, which defines whether a given task is
psychologically new or not new, The overall results are in good accord

with theoretical expectations.

9. The Fillenbaum-Jackman {1961) Study.' The subjects were 49 students

selacted from a larger pool of 73 students in a summer introdﬁctory
psychology course at the University of North Carolina. Ten subjects
with the highest dogmatism scores, 10 subjectg with the lowest dogmatism
scores, and 29 subjects with intermediate scores were selected for
individual testing with the Doodlebug Problem.

The results found Py Fillenbaun and Jackman for the two extreme groups
(see Table 25) are clearly in line with theoretical predictions and with
the results éound in the various Doodlebug studies already cited. The

difference between high- and low-dogmatic groups in total time to solve




TABLE 25
Time to Analyze, Synthesize, &nd Total Time to Solve the Doodlebug Problem

by High- and Low-Dogmatic Subjects¥

High Dogmatic’ Low Dogmatic.

Group Group
Varizble N=10 N=10 Difference
Analysis: Time taken to overcome
all 3 beliefs 12.25 13.85 -1.60
Synthesis: Time tc solve after 3 ,
beliefs were overcome 15.00 4.40 10.60
Total time to solve 27.25 18.25 9.00

* From Fillenbaum end Jackman (1961)
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is statistically significant. This difference is, as can be secen in
Table 25, clearly attributabie to the diiferences in synthesis (which is
statistically significant) and not to analysis, the latter difference

being negligible and statistically not significant.

Furthefmore, Fillenbaun and Jackman computed correlations over the whole

range of scores on the Dogmatism Scale for all 49 subjects. The

correlation between dogmatism and total time to sclve the Doodlebug
Problem was .37 (p:.01) and the correlation between dogmatism and
gynthesis time (time to solve after all three beli:fs were overcome) .

was .41 (p<.0l).

Finally, Fillenbaum and Jackman co;puted'thé correlations between
dogmatism and the Doodlebug measures for the 29 subjects with middle
scores on the Dogmatism Scale (that is, by excluding the 10 highest-
sccring and the 10 lowest-scoring subjects). The correlation between
dogmatism and total time was .25, and between dogmatism and synthesis
was .20. '"When these coefficients were corrected for curtailment in
variability on dogmatism, they took values of .44 and .37 reépectively,
very close te those obtained when the full sample of 49 subjects was
used. Consequently, therec is some evidence that the correlation between
dogmatism and performance on the Doodalebug Prcoblem while by no means

very high, does hold over the range of dogmatism values." (1961, p. 213)

PSR Y . B B
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10. The Vidulich (1961) Study. From a pool of 287 introduétory
psychology student: at Louisana State Universgity, 60 subjecﬁé were
selected: 15 extremely high in dogmatism and in rigidity; 15 extreﬁefy
high in dogmatism and extremely low in rigidity; 15 extremely high in
rigidity and extremely low in dogmatism; and 15 extremely low in both’
dogmatism and rigidity. This study waé a replication of the Rokeach,;"
McGovney and Denny (}955) Study, but with two major variagions from the
original design: (1) unlike the oriéinal sfhé& which had a 30-minute
time limit, no time limits of any kind were imposéd, and (2) no hints
of any kind were given to the s#bject, in contrast to the hints given at

specified intervals in the original study.

On three measures of analysis'(the number of beliefs ovércome in first
15 minutes, the time taken to overcome the first belief, and the time
taken to overcome all three beliefs) the high-rigid group differed
significantly from the low-rigid group (Soth éroups being equated on
dogmatism). But high- and low-dogmatic groups (equated for r;gidity)
did not differ significantly from one another on the analysis measures.
These findings are in accord with theoretical expectations and confirm

the earlier findings by Rokeach, McGovney and Demny (1955).

None of the synthesis measures significantly differentiated between high-
and low-rigid groups cr between high- and low-dogmatic groups. That the
synthesis measures did not turn out to significantly differentiate either

group from the other was probably due to the fact that there was no time

[Arun:provaea o eric .
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limit on the problem, thus increasing the variance to such an extent
(roughly twice the variance found in the Rokeach, McGovmey and Denny

Study) tﬁat significant differences were extremely difficult to obtain.

11. The Beech (1964) Study. The Rigidity and Dogmatism Scales were
administered to 341 students at Michigan State University. The 20
subjects scoring highest ard the 20 subjects scoring lowest on the
Dogmatism Scale were tested on the Doodlebug Problem, thus providing
comparisions of conceptual analysis and,sngheeis. Each group was

furtber subdivided into two groups of 10 cach on the basis of their

score2 on the Gough-Sanford Rigidity Scale. These subjects were also
tested with Johnson's tests of deduction and inductioﬂ, on the assumption

that deduction involves primarily the ability to analyze, and induction,

the ability to synthesize.

Beech's findings with respect to analysis and synthesis on the Doodlebug

Problem are shown in Table 26.
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As can be seen from ‘Table 26, Beech found that rigidity was a significent
source of variance on the time taken to overcome two beliefs and time
taken to overcome three beliefs. He also found a significant difference
between high- cnd low-rigid groups on the number of beliefs overcome by
the subject in the first 15 minates in solving the Doodlebug Problem.

but dogmatism'wgs not a significant source of variation on any of the

analysis measures. These results are in close accord with theoretical

expectations.
~

Beech found further that dogmatism was and rigidity was not a significant
source of variance on the time taken to solve after the first belief was
overcome, the time taken to solve after the second belief was overcome,

and thc time taken to solve after the third belief was overcome.

On various measures of Johnson's induction test, Beech found that low-
dogmatic subjects scored significantly higher than high-dogratic jubjects,
while high- and low-rigid subjects did not differ in this respect. These
results are again in accord with theoretical predictions. But Be.ch
further found that neither rigidity nor dogmatism was a significant
source of variance on Johnson's test of deduction. The absence of

differences in deduction is not in accord with theoretical predictions.

When Beech's data are considered as a whole, they provide us with perhaps
the best confirmation to datz of the hypothesized relation between

rigidity and dogmatism on one hand, and conceptual analysis and synthesis

on the other.
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However, one methodolcgical weakness in Beech's study should be mentioned
here. Beech did not equate his highr and low-dogmatism groups for
rigidity, nor did he equate high- and low-rigidity groups for dogmatism.
Sincé we have repeatedly found significant correlations beiween rigidity
and dogmatism, it seems highly likely that the high- and low-rigidity
groups differed in dogmatism as well as in rigidity and conversely, that
the high- and low-dogmatism groups differed in rigidity as well as
dogmatism. What Beech did instead was to initially gelect the subjects
vho were extremely high and extremely low in dogmatism and then form
subgroups cf high- and low-rigidity within each dogmatism group which were
then combined into high- and low-rigidity groups.

Inis methodological weakness, however, should serve to make it all. the
more difficult {and all the more unlikely) to confirm the analysis-
gyathesis hypothesis. In spite of this fact, the Beech study provides us
with strong confirmation of our earlier findings.

12. The Conway (1963} 3tudy. The subjects in this study were drawn érom
an original pool of 742 students emrolled in sophomore education courses
(required of all students_in the teacher-education sequence) at the State
University of Albany ir 1962-63. All these students tock the Dogmatism
Scale in group sessions. Lxperimental gfoupgdwere then selected from
among those scoring +1 or -1 standard deviation from the group mean on
the Dogmatism Scale. Each group was composed of four subjects and three

types of groups were studied, half of whom were all male and the other

©
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lialf all female: (a) four-person groups all of whom scored extremely
high on the Dogmatism Scale {b) four-person groups all of whom scored
extremely low on the Dogmatism Scale and (c) four-person groups half
of wnom scored extremely high and half scoring extremely low on the
Dogmatism Scale. 1In this way 24, four-person groups were formed, 12 all-
male and 12 ali-female groups, one-third all scoring high in dogmatism,.
one-third all scoring low, and the remaining third mixed {two high and

two low in dognatism).

* The four-person groups were given the Doodlebug Problem which had a
40-minute time limit. No hints were given. The purpose of the study was
to determine the relative effectiveness of group problem-solving,
particularly on the analysis and synthesis phases of problem-solvingz, as

| a function of the personality structure of the group members. Conway

found that the open and closed four-mzn {and four-woman) groups differed
significantly from one another on total time to solve the Doodlebug

, Problem, the mixed-groups' results falling inbetween. This difference

was clearly attributable to differences in synthesis, the open groups

. bging significantly differemt from the closed groups on all three measures

of synthesis (time taken to solve the problem after the first belief,

after the second belief. and after all three beliefs were overcome).

Again, the mixed groups' results fell inbetween. But the three types of

groups did not differ significantly from one another on the analysis

measures (time tzken to overcome one belief, or two beliefs, or all three

beliefs).
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These results are in complete accord with theoretical expectations and
with previous findings, suggesting that the results found earlier in
individual problem-solving tasks can be extended to group problem-sclving

taskz as well.

But it is to be noted, the hypotheses tested by Conway concern only
theoratically-expected differences between groups high and low in
dogmatism; namely, expected differences in synthesis, and no expected
differences in analysis. Conway's research was not concerned with the

rigidity variable.

13. The Hoppe (1962) Study. The purpose of this research was to

determine the facilitative or interfering effect of group versus individual
performance on analysis, synthesis and on total problem-solving behavior.
Comparisions were made between individuzls, groups of two, and groups of
three in their ability tq soive the Doodlebug Problem. There were :40
subjects who were tested individually, 34 subjects who were tested i; 17
groups of two, and 51 subjects who were tested in 17 groups of three.
Predictions were made on the basis of the Lorge-Solomon. model which
predicts the probability of improvement in problem-solving a3 a function
of group gize, by chance alone. Improvement in groups is expected on no
other ground than that as more individuals are added to a group there

is an increasing prcbability that one or more members of the group will

come up with one or more aspects of the solution.
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"The results showed groups of three to be superior to
individuals and groups of two in analysis, synthesis and
solving of the problem. Groups of two were not signifi-
cantly different from individuals. The Lorge=Solomon

P mcdel considerably over-predicted the performance of
groups of two in analysis, synthesis and gsolufion of the
Doodlebug Problem. This indicates the presence of
inter{erence in groups of this size. The predictions of
the performance of groups of three was accurate excent
for the synthesis phase of problem solving. In this
phase groujs of three performed more poorly than
predictad by the Lorge-Solomon model suggesting
interference....

The strong interference present in groups of two seemed
to be due to one person, regardless of his problem-

solving ability, dominatcing the solution to the problem."
(Hoppe, 1962, p. 2)

The main bearing which these results have on the analysis-synthesis issue
under consideration is that in groups of three there is group interference

on synthesis but not on analysis. Hoppe has thus igolated a variable --

"'group gize -- which seems to have a differential >f£fect on analysis and

on'synthesis, thus suggesting that the two processes are empirically

found to behave differentially as a function of group size.

14.  The Levy-Rokeach (1960) Study of Perceptual Analysis and Perceptual

Synthesis. The subjects, 17 extremely high scorers and 16 extremely

low scorers on the Dogmatism Scale, selected from a paol of 400 subjects

et Michigan State University were individually tested with & short form

:'of the Witkin Embedded-Figures Test and the Modified Kohs Teost {(the same

tests as those employed herein). No differences between high~ snd low-

dogmatic subjects were found with respect to the Embedded-Figures Test,
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but significant differences were found on the Modified Kohs Test

(Perceptual Synthesis Test).

15. The Huberman {1961) Study. This study is based on 17 subjects

scoring extremeli high, 17 subjects scoring in the middle, and 17 subjects
scoring extremely low on the Dogmatism Scale. The 51 subjects were drawn
from a larger pool of 187 students at the University of British Columbia.
The subjects were individually tested with the Witkin Embedded-Figures

Test and a four-item Perceptual Synthesis Test. Huberman found the

following:

a. In support of our earlier findings, significant differences
were found between high- and low-dogmatic subjects on the

Perceptual Synthesis Test.

b. Contrary to our earlier and present findings to the effect
that there are no differences between higk- and low-
dogmatic subjects on the Witkin Embedded-Figures Test,
this study also yielded significant differences between
high- and low-dogmatic subjects on the Perceptual Analysis

Test -- the Embedded-Figures Test.

¢. Middle scorers on the Dogmatism Scale be;aved in genera?l,
in a manrer which was similar to the high scorurs cn the

Dogmatism Scale.
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In short, the Dogmatism Scale correlated significantly not only with

perceptual synthesis (im accord with our hypothesis) but also with
perceptual analysis (not in accord with our hypothesis). Since Huberman
did not include the Rigidity Scale in his study, no information is
available on the relationships between this variable and perceptual

analysis and synthesis.

16. The Coppinget, Bértmer and Saucer (1963) Study. 1In a factor

analytic study of deficit behavior, the authoxs factor analyzed 42
variables which included the Dogmatism Scale and the Gottschaldt Embedded-
'Figures Test employed by Witkin. While neitkor of these two variables
loaded highly on any of the nine factors extracted by oblique rotation,
these two variables nevertheless had their highest loadings on the first

factor, as shown in Table 27.
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TABLE 27

.Variables Having Factor Loadings on the Pirst Factor*

Variable Factor Loading
Total Eeta ) . 768
Beta - Test 2 .751
Beta - Test 6 | 747
Beta - Test 5 .689

| Beta ~ Test & | .631

A , Ohio Literacy 511
Bencer. Mental Health .360
Gottschaldt . .330
Beta - Test 1 327

| Famous Sayings - Conventional Mores .303 |
Dogmatien -.280

* From Coppinger, Boriner, and Saucer (1961)
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The authors label this a "Direction Following Intelligence" factor and
while the Dogmatism and Gottschaldt have very small loadings on this
factor, the fact remains that these loadings are the highest found for
these two variables on any of the nine factors extracted. These data
then, provide at least weak support for the hypothesis that the Dogmatism
and Embedded-Iigures Test seem to be testing something in common, and

thus seem to disconfirm our hypothesis that they do not share anything

in common.

17. The Goodman (1955) Study. Beverly Goodman gave the Embedded-
Figures Test to a group of college students who also solved the water jar
Einstellung Problems (Luﬁhins, 1942; Rokeach, 1948). Two measures of
performance were employed, one measuring the degree of susceptibility to
establish a set or Einstellung, the other reflecting the degree of ability
to overcome an established set. The first measure did not correlate
significantly with the Embedded-Figures Test, but the second measure --

capacity to overcome set -~ correlated .65 with the Embedded-Figures Test.

k These results are, of course, consistent with the present hypothesis;
namely, that there should be a significant relation between perceptual
analysis, ascumed to be measured by the Embedded-Figures Test, and °
conceptuai analysis, ascumed in this case to be measured by the

Luchins Einstellung Test.
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18. The McCaulley (1964).Study. 1In a large scale study, .. 1,

Mary H. McCaulley gave a large number of tests to 152 male and 199"
female undergraduate students in introductory psycholegy at a large urban
university. Among the many tests administered were the Dogmatism Scale
and the Thurstone-jeffery Concealed-Figures Test, a test highly similar
to Witkin's Embedded-Figures Test, which is assumed to measure perceptual
analysis. The correlatioﬁ‘Let&eé;“éoémaéism and Concealed Figures is

.00 for women and -.01 for men. . These results are.consistent with

theoretical predictions.

19. The Hallkamp-Marr (1965) Study. To study the relationship between

dogmatism and field-dependercy, the authors gave the Dogmatism Scale and
the Rod and Frame Test to 38 male Catholics. The correlation berween the
; two tests was .09. “This finding is consistent with Levy and Rokeach's
results..." and "...supbort Rokeach's position that field-dependency and
dogmatism are actually emphasizing two distinct aspects qf perception.

> Whereas field-dependency assesses the ability to separate the item from
the field (perceptual analysis), dogmatism instead emphasizes the ability
- to build up or integrate the items into & new field (perceptual

synthesis)." (1965, p. 1047)

We have reviewed above all the studies (19 of them) we have been able to

locate which are relevant to the analysis~-synthesis hypothesis. Not
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included are the research findings of the present.study. Table 28
summarizes the main findings of these studies with respect to the

following four subhypotheses: -

Al. Low-rigid subjects will perform better on analysis than high-rigid
subjects, but

2. there will be no differences between high- and low-rigid subjects
on synthesis. :

Bl. Low-dogmatic subjects will perform better on synthesis than high-
dogmatic subjects, but

2. there will be no differences between high- and low-dogmatic
subjects on analysis. '
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Let us try to carefully evaluate the bearing of the 19 studies described

in Table 2 on the analysis-synthesis hypothesis.

1. Of a total of 32 separate tests qf one or more of the four hypotheses,
28 of them support the hypotheses and only four fail to support the
hypotheses. On th: Doodlebug Problem the ratio is 20:1; on the
perceptual tasks, the ratio is 5:2; and on the induction-deduction task

the ratio is 3:1.

2. Studies 1, 2 and 3 involve five factor analyses in which the Rigidigy
and Dogmatism Scales are represented in a battery of tests. All five
factor analyses show that rigidity and dogmatism are positively correlated
and load together on a common factor. But at least three of these five
analyses also show that these two variables load differentially sa other

factors: the two variables are factorially discriminable.

3. Study 4 (the Ehrlich-Bauer Study) shows that both rigidity and
dogmatism correlate significantly with various psychiatric measuvres and
that the pattern of correlations between these peyciiiatric measures is
essentially the same with rigidity and dogmatism. At the same time the
data show that dogmatism generally correlates higher and more significantly
than does rigidity with these psychiatric measures. This suggests either

that the Dogmatism Scale is simply a more valid test of whatever it is

the Rigidity Scale is testing, or that the Dogmatism Scale is tapping
\
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something over and above whatever is being tapped by the Rigidity Scale.

It is difficult to say from the data at hand which is the more likely

alternative.

4. Studies 5 through 12 (a total of eight studies) are directly
concerned with the analysis-synthesis hypothesig, in whole or in part,
in relation to problem-solving, and more specifically in relation to

solving the Doodlebug Problem.

a. Studies 5, 10 and 11 were designed to test all four
subhypotheées: that persons high and low in rigidity will
differ in analysis (Hypothesis Al) but not in synthesis
(Hypothesis A2); that persons high and low in degmatism will
not differ in analysis (Hypothesis Bl) but will differ in
synthesis (Hypothesis B2). In Studies 5 and 10, high- and
low-rigid groups are initially equated for dogmatism, and
conversely, high- and low-dogmatic groups are initially equated
for rigidity. 1In Study 11, extremely high- and low-dogmatism
groups are simply further subdivided in terms of high- and
low-rigidity, but the high-dogmatic group cannot be said to be
equated on %igidity with the low-dogmatic group, or vice-versa.
With respect to performance on the Doodlebug Problem, Study 5
(Rokeach, McGovney and Denny) and Study 11 (Beech) test all

four subhypotheses and the results support all four. With
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respect to Study 10 (Vidulich) the results support

Hypotheses 4i, A2 and Bl, but not B2. The latter can readily
be accounted £9 (and thus discounted) on the ground that
there was no time lgpit imposed on the subiects and thus that
the expected differences in synthesis did not emerge because

the variance was enormously increased.

Attention should further be drawn to Beech's findings (Study 11)
that high- and low-dogmatic subjects are significantly different,
but high~ and low-rigid subjects are not significantly different
on an inductive reasoning task, which is again in accord with
theoretical expectations. But there are no significant
differences in a deductive reasoning task either between high-
anc low-dogmatic groups (theoretically expected) or between
high- and low-rigid groups (not theoretically expected). <Fhus,
on the Johnson tests Beech found support for three out of the
four analysis-synthesis hypotheses. When these are considered
in relation to Beech's Doodlebug findings, there is support for

seven out of eight hypotheses.

b. Studies 6, 7, 8, 9 and 12 (five studies) all have in
common the fact that they test for differences between high-
and low-dogmatic subjects on conceptual analysis and synthesis,
and are not concerned with the hypothesized differences between
high- and low-rigidity. - The results of all these studies

without exception, are consistent with theoretical predictions.
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It is also of interest to.note that two of these studies (the
Fillenbaum-Jackman study and the Conway study) were conducted
by investigators in other universities. Both these studies are
in good agreement with studies done by Rokeach and

collaborators at Michigan State University.

When Studies 5 through 12 are considered all together we find
that all.of theﬁ test Hypotheses Bl and B2 (with the exception
of Studz 8 which tests only B2). All but one of these studies
(Study 10) provide data supporting Hypotheses Bl and B2. The
number of studies which test Hypotheses Al and A2 are
considerably less (only Studies 5, 10 and 11 do so) and even
though the findings of these studies generally favor Hypotheses
Al and A2 we cannot consider these Hypotheses as firmly

established as Hypotheses Bl and B2.

But a question may be raised about these generally positive
findings with respect to Hypotheses Bl and B2. Since most of
the studies cited involve comparisons between high- and low-
dogmatic subjects who were nct equated for rigidity, and since
we repeatedly found significant correlations between rigidity
and dogmatism, we could reasonably expect to find that high-
and low-dogmwatic grouns would not only differ in synthesis but
also in analysis. A closer inspection of the data from these

various studies shows that high- and low-dogmatic groups do -
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consistently differ in analysis, but the differences are

generally small and are statistically not significant.

5. Study 13 also involves the Doodlebug Problem but does not involve

a direct test of the four subhypotheses under consideration. 1In this
study the question being asked is whether differential effects on analysis
and synthesis can be observed as a function of certain independent
variables. Differential effects are indeed found: In groups composed
of three individuals, Hoppe finds a significant interfering effect on
synthesis but not on analysis of problem-solving. This finding then
suggests that it is fruitful to consider analysis and synthesis as
discriminable processes and that certain independent variables can

produce differential eifects on analysis and synthesis.

6. Studies 14 and 15 are the only two studies which have tested the
hypothesized differences between high- and low-dogmatic subjects with
respect to perceptual analysis and perceptual synthesis. Both these
studies are in agreement with respect to perceptual synthesis: high-

and low-dogmatic subjects differ significantly on the Perceptual Synthesis
Test. But the two studies are contradictory with respect to differences
between high- and low-dogmatic subjects on the Embedded-Figures Test.
Study 14 reports no significant differences as thébretically expected.
Study 15 reports significant differences against theoretical expectations,

and so does Study 16 which shows the Dogmatism and Concealed-Figures Test

loading together on one factor.
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Study 17 suggests that perceptual analysis as measured by the Embedded-
Figures Test, is significantly related to the ability to break a
conceptual set as measured by the Luchins water-jar téchnique. Studies
18 and 19 show no significant relationships as expected between the
Dogmatism Scalevand the Concealed-Figures Test, thus supporting the
Levy-Rok:ach Study (Study 14) and contradicting the Huberman (Study 15)}

and Coppinger, Bortner and Saucer Studies (Study 16).

When all the above studies are considered together we are forced to the

following conclusions:

a. The presence of significant differences between high- and low-dogmatic
subjects with resvect to conceptual synthesis, and the absence of
significant differences between high- and low-dogmatic subjects with
respect to conceptual analysis has bren replicated many times, both at
Michigan State Univeraity and elsewhere. These findings may thus be

considered as being well-established.

.b.  The presence of significant differences between high- and low-rigid
subjects with respect to conceptual analysis and not with respect to
conceptual synthesis has also been confirmed %n threz studies, two
conducted at Michigan State University and one elsewhere. These findings

may theref&re, also be considered as well-established.
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c. No such consensus is found with respect to the measures of perceptual
analysis and synthesis. While significant differences have indeed been
found between dogmatism and rigidity on the one hand and measures of
perceptual analysis and synthesis on the other, they do not consistently

conform to theoretical expectations.

d. We thus conclude that the available data clearly support the
hypothesis that Rigidity and Dogmatism Scale scores are systematically
but differentially related tg:measures of conceptual analysis and
synthesis as measured by the Doodlebug Problem. But the available data
have not firmly established comparable relations between personality and

perceptual measures cof analysis cnd synthesis.
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V. NON-INTELLECTIVE AND INTELLECTIVE CORRELATES OF ACADEMIC SUCCESS

It is reasonable to suppose that psychologically valid tests of the
ability to analyze and the ability to synthesize would have important
practical applicatiorns to the field of education, particularly in
predicting academic success and failure in general and in predicting
differential success and failure in various curricula which might require

different degrees of the ability to analyze and to synthesize.

While the r2search data presented in earlier sections of this report fail
to provide evidence for the Lypothesis that analysis and synthesis
represent diseriminably different abilities, we have seenr that there is
considerabla suprort for this hypothesis in the various studics reviewed
in the preceding chapter. It seems reasonably clear from these studies
that the Dogmatism and Rigidity Scales, while positively correlated, are
factofially distinct, are differentially related to conceptuval analysis
and synthesis as measured by the Doodlebug Problem, and are differeatiaily
related to inductive reasoning. It is also clear that these relationships
cannot be accounted for as arising from differences in intelligence or
general aptitude because the Dogmatism Scale is found to correlate close
to zevo with such measures, and the Rigidity Scale,while significantly
related to such measures, is correlated with them only to a very small

extent.
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We will now turn to consider to what extent the ability to analyze and te
synthesize as operationally measured by our persconality and cogritive
tests are related to various indices of academic performance. Since the
individually-administered Doodlebug tests of analysis and synthesis were
found to be methodologically suspect, we will consider here the results
obtained for the group-admizistered Rigidity and Dogmatism Scales as
measures of personality analysis and synthesis, and the individually-
administered Witkin and Modified Kohs Tests as measures of perceptual

analysis and synthesis.

But before presenting these results, let us first review what is already
known about various intellective and nonintellective correlates of
academic success and more specifically, about the relationchip between the
particular psychological tests we have here employed, and academic
success. Our task of reviewing the literature has been maée considerably
easier by virtue of the fact that David ‘E. Lavin has in the past year

published his - The Prediction of Academic Performance (1965) - which

includes a comprehensive review of research findings in this area. Most
relevant here is his Chapter 4 on - “Intellective Factors as Predictors" -

and his Chapter 5 on - "Personality Factors as Predictors."

In summarizing the results of various studies on the relation between intel-
lective tests and academic success at the college level, Lavin writes that

'
the correlations - "average about .50 with a range of about .30 to .70... Some

studies use one of the standard intelligence tests, other use tests intended
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1 specifically as predictors of school performance such as the Scholastic

Aptitude Test developed. by Educational Testing Service" (1965, p. S1).

As for the relation between.various personality (nonintellective) tests
and academic achievement Lavin concludes that - "Many of the relation-
ships.... are tenuous at best, and it is undoubéedly true that the state
of knowledge regarding the relation between personality variables and
achievement is still so tentative that it cannot be used confidently for
practical purposes, such as college admissions" (1945, p. 101). "In most
cases these relationships are quite weak, and.... the findings are often
inconsistent. Essentially, we think that the literature presents a
somevhat disappointing picture. Yet we do not conclude that personality
variables are simply not very useful as predictors. The current
disappointing state of affairs may be more a reflection upon how

personality variables have been used rather than upon their absolute

usefuluess'" (1965, p. 111).

A number of studies have been reported on the relation between Dogmatism
Scale scores and academic success. Since the Dogmatism Scale is a
personality test we would not expect it, in the light of the researech
findings reviewed by Lavin, to correlate consistently or markedly with
academic success. The earliest studies on this issue are those by

Ehrlich (196la, 1961b) who reported correlations between the Dogmatism

Scale and &an introductory sociology test composed of 40 true-false items

wherein half the .itéms tested for empirical generalizations and the other




146

half tested for an understanding of definitions. The' sociology test was
given at Time 1, the first week of the academic quarter; at Time 2,

10 weeks later during the last week of the academic quarter; at Time 3,

five months later; and at Time &4, five years-later. Ehrlich reported
correlations between Dogmatism Scale scores and the sociology test at
Times 1,2, 3 and 4 to be, respectively -.30 (N = 100), -.52 (N = 100),
-.54 (N=57) and -.43 (N = 65). All these correlations are
statistically significant. When academic aptitude as measured by the
Ohio State Psychological Examination was held constant, these correlations
remain essentially ine same (r = -.24, -.48, ~.49 and -.44,
respectively). Moreover, Ehrlich found the correlation between dogmatism
and sociology test grades was greater than the correlation between
academic aptitude and the sociology test. Ehrlich concluded from these
data that -- "the basic hypothesis that dogmatism would be inversely
related to the degree of learning in a classroom situation, and that such
a relationship would be independent of academic aptitude have been
confirmed" (1961b, p. 286). Low-dogmatic subjects would thus seem to

know more to begin with, learn more, and remember more of what they learn

than high-dogmatic subjects.

Another study yielding positive findings is that of Frumkin (1961) who
zave the Dogmatism Scale to 135 students in his sociology class. He then
compared the 17 highest and 17 lowest scorers on the term sociology grade.

The former mean was 168 and the latter mean 187, the difference being

significant beyond the .01 level. Discussing this finding, Frumkin

©
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concluded: "it often becomes the primary task of the sociology instructor to
help the student to unlearn these myths which Jominate his conception of
human nature so that he might be free to gain objective knowledge about

man’s behavior and nature.: Very ethnocentric, biased, dogmatic

individuals generally have a difficult time doing well in sociology

courses." (1961, pp. 400-401).

The preceding two studies both involve sociology courses. Three other
studies involve psychology courses. In an unpublished study at Michigan
State University, we have found a correlation of -.35 between Dogmatism
Scale scores and scores on a final multiple-choice examination in
introductory psychology with 76 subjects. This correlation is significant

beyond the .01 level.

Christensen (1963) however, obtained negative results. Using 177 female

. and 49 male subjects at the University of Alberta, he found nonsignificant
correlations betwzen dogmatism, essay and multiple-choice tests measuring
the learning of introductory psychology at the end of the term, the
correlations ranging from -.11 to +.16. Costin (1966) in an attempt to
resolve the contradictory findings of Ehrlich and Christensen, gave a
75-item, multiple-choice psychology test at the beginning and end of the
semester to 67 subjects (27 men, 40 women) tsking an introductory
psychology course. Like Ehrlich, Costin's exsmination covered basic
concevts, definitions, principles and.apglicationa of principles in various

areas of iantroductory psychology. Like Christensen, Costin found no

©
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_significant relation between dogmatism and test score. Both studies,

.. however, found no significant relation between dogmatism and scholastic

aptitude as measured by the American Council on Educ.cion Test and by the
College Ability Test (SCAT). It should be noted however, that Costin did
find small negstive correlations of -.23 with the precourse test and -.19
with the postcourse test, these correlations.nmot being statistically

significant. When scholastic ability was held constant these correlations

drop to -.21 and -.15.

It is thus seen that the evidence is contradictory. Two studizs involving
sociology and one study involvin; psychology yield positive findings. Two

_other studies involving psychology yield negative findings.

Research by Lehmann and Dressel (1962) and by Lehmann and Ikenberry' (1959)
provide us with additional information regarding the relationships between
measureg of dogmatism and performance in various a..demic courses. Their

findings will be discusaed-in more detail when we present the comparable

data from the present research.

Our aim in the present study was to agssess more systematically the

relation between personality, and perceptual tests of analysis and synthesis
and academic success and failure. More specifically, we were interested

in determining the differentisal predictive power of our various tests of
analysis and synthesis for students of varying academic interests with

respect to success in specific college courses and with respect to various
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overall measures of academic success and failure. The 798 séudeﬁts were
niassified at the time they left Michigan State University, either'ps a

result of graduation or drop-out prior to graduation, into the foilSWing
categories: those majoring in (1) humanities, (2) social science,

(3) business, (4) engineering, (5) natural science and

(6) education.*

For each of these six groups, which were further subdivided by sex, we
calculated product-moment correlations between our four psychological
measures (Rigidity, Dogmatism, Embedded-Figures, and Modified Kohs) and
various indices of academic performance -- terms in school, grade point
average in major, overall grade point average, and grades in many specific
courses. We selected for special consideration specific courses in
various subject matters in which we had at least an N of 20. For
comparison purposes we also calculated the correlaticu coefficients
between various measures of aptitude (CQT, Engliéﬁ Usage and Reading
Comprehension) and academic performance measures. The specific measures

of academic performance are as follows:¥*¥

* Forty-eight of the 798 students dropped out of school before declaring
their major. These subjects are not included among these six categeries.

** Descriptions of the course'content of specific courses are presented
in Appendix C.




Terms in school

Grade Point Average.in major
Overdall Grade Point Average
American Thought and Language 111
American Thought and Language 112
American Thought and,Language 113
. .Natural Sciénce 181

Natural Science 182.
Natural Science 183

Social Science 231

Sccigl Science 232

Social Science 233
Humanities 241

Humanities 242

Humanities 243

Chemistry 111

Chenistry 112

Chemistry 113

Economics 200

English 206

Englisk 207

English 208

History 222

History 223

History 224

Mathematics 111

Mathematics 112
Mathematics 113

Philosophy 137

Political Science 200
Political Science 201
Pgychology 151

Psychology 225

Sociology 241

Sociology 251

Statistics 121

-
= OWOWSNOU HWN -

DD pmd fnd b et bt b pend et
OV~ WLI&STWN

NN
W -

25
26.
27
28
29

W WWwwww
VP LWNOEO

Two major and general hypothesis tested in the present research are that
if analysis and synthesis are indeed discriminably different abilities

\1) they should be significantly rglated to various specific and global

measures of acddemic success and (2) they should be differentially

related to various specific measures of academic success.
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?efore presenting the data relevant tc these hypothesis let us first see
if our six curriculum groupe differ with respect to rigidity, dogmatism,
Embedded-Figures and Modified Kohs. The results are shown in Table 29
and it should first be noted that the uéual sex differeﬁces are apparent:
males score consistently higher than females on the Dogﬁétism Scale;
males score consistently lower than females (and are thus superior to

females) on the Embedded-Figures and Modified Kohs Tests.
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As for differences among curricular majors, analysis of variéncé tests.
reveal no significant differences among these groups om rigidity, or on
dogmatism for either sex. Nor are the perceptual analysis results for
females significant. But the perceptual analysis results Sor males are
significant beyond the .05 level (F = 2.34 with 5 and 510 degrees of
freedom), the perceptual synthesis results for males are sighificant '
beyond the .Ol'levél (F = 4.77 with 6 and 510 degrees of freedowm), and

the pe}ceptual synthesis results for females are significant beyond the

.025 level (F = 2.96 with 5 and 275 degrees of freedom).

More speéifically, we find that with respect to the Embedded-Figures Test
male Engineers are most esuperior and male Social Science and Education
majors are most inferior; with respect to the Modified Kohs, male
Engineers are once again most superior but male Business majors most
inferior. Comparing females on the Modified Kohs we note that it is the
female Natural Science majors who are best and the female Social Science

ma2jors who are worst.

When all the results shown in Table 29 are consiéefed it is evident that
while some of the differences among curricular groupg are significant,
they are generally small in magnitude and not consistent from one vatiable

to the other.
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The main results bearing on the relation between academic performance,
analysis and synthesis, and academic ability are shown in Tables 30 to 43,

and we now turn to a detailed consideration of these results.

An inspecticn of the overall results for the total group of subjects shows
that the correlations between the various measures of academic performance
and the personality and cognitive tests of analysis and synthesis are
generally low. The range of correlations between.thc 35 measures of
academic performange (which includes global measures as well as measures
obtained from specific courses) and rigidity is +.12 to -.19; .between
academic performance and dogmatiem is +.10 to -.24; between academic

_. performance and the meedded:?iggres Test is +.19 to -.33; and between

| academic performance and thc Modified Kohs is +.19 to -.39. Relatively
few.of.ghese correlstions are stat;stically significant (10, 13, 12 and 11,
;es?ect}vely, aut of_;he 36 correlations are significant beyond the .03

level). ‘

Most relevan: to our hypothesis is the finding that the correlations
between qcademic_pegforménce and rigidity are on the whole, similar to
those between acadgmiq"pe;formance and dogmatism. A similar statement

cen be made with res

e

ggcg}to the measures of perceptual. analysis and
synthesis. There seems to be no differential pattern of findings with
respect to analysis and synthesis, the magnitude of the correlations with

academic performance being spproximately the same with our measures of

analysis and synthesis.
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In contrast to the generally low correlations between academic pérformance
and our psychological tests, the correlations between academic performance
and thé various measures of academic aptitude (CQT, CQT-Verbsl,
CQT-Information, CQT-Numerical, English, and Reading Comprehension) are
generall& much higher, and most of these are statistically significant.
(Similar results will be evident in all the other breakdowns shown in

the succeeding tables, by sex, and by major and sex.) To be noted
28pecially are the generally consistent correlations between the various
ability tests and the 12 University College courses (American Thought and
Language, Social Science, Natural Science, and Humanities), which are

virtuélly all significant beyond the .01 level.

It should be noted further that while our psychological tests correlate
between .05 and -.15 with the global measures of academic performance

(G.P.A. in Major and overall G.P.A.), they correlate between .14 and .44

with the various academic ability tests.

Similar patterns of findings are observed for the males and females
(Tables 31 and 32). For males, the correlations between the psychological
tests and the global measures of academic performance range betwé?n -.04
and -.16 while those between the academic ability tests and the global
measures range between .15 and .45; for females, the former set of
correlations range between .00 and ~.27 while the latter set of

correlations range between .26 and .48.
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It is appropriate now to compare the correlations obtained here between
the Dogmatism Scale scores and the 12 University College courses with
those reported by Lehmann and Ikenberry (1959) ;nd by Lehmann and Dressel
(1963). It is seen from Table 33 that all but two of the correlations sre
negative (the higher the Dogmatism score, the lower the academic grade).
The correlations obtained in the twc studies seem highly similar even

though those obtained in the present study are consistently slightly

smaller.
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TABLE 33
Correlations Between Dogmatism and 12 University College Course Grades

from Two Studies

'0

From Present Study From Lehmann et al’
Males Females Males Females
ATL*® 111 -.15 -.11 -.19 -.17
ATL 112 -.10 -.10 -.22 -.13
ATL 113 -.14 -.15 -.15 -.08
; NS 181 -.15 -.09 -.18 -.09
NS 132 -.12° -.05 -.28 -.04
NS 183 -.17 -.10 -.20 -.19"
SS 231 -.15 -.02 -.13 -.16
S$S 232 -.06 -.03 -.10 -.17
SS 233 -.06 -.03 -.10 -.13
Hum 241 -.11 .08 -.11 -.10
Hum 242 -.11 .14 =.10 -.09
Hum 243 -.10 -.04 -.12 -.12

* This course was previously called Communication Skills and'is so
identified in the Lehmann reports.
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The results considered thus far are for all the males and females
considered separately and together, regardless of major. Let us now
consider to what extent the findings obtained for the men and women
majoring in the variocus curricula are similar to and different from those
considered thus far. The pertinent results are shown in Tables 34 to 43,

gnd the following should be especially noted:

1. Male Social Science Majors (Table 34). The psychological variable

which is most predictive of academic success (of the four under
congideration) is Witkin's Embedded-Figures Test. Eleven of the 22
correlations with this test are significant and the magnitude of many of
these correlations is generélly higher than those shown for the total
group (Table 30) or for the males (Table 31) and females (Table 32). The
range of cortelatiohs with the various measures of academic performance.
is from -.02 to -.44. The Embedded-Figures Test "holds up" especially as
a congistent predictor of the ATL and Natural Science courses. To be
noted also is that it correlates -.26 with introductory gsociology
(Sociology 241), -.35 with social psychology (Sociology 251), ~.27 with
introductory psychology (Psychology 151), =-.36 with general

chemistry (lil), and -.35 with introductory economics (200). Finally,
the Embedded~Figures Test correlates significantly with Terms in School

(-.22) end with the overall grade point average (-.26).

©
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The pattern of correlations just described also describes the relation-
ships beéween the Modified Kohs Test and the various indices of academic
performance, except that thesé correlations are slightly lower. The
correlations between the Modified Kohs and ATL and Natural Science are
about as high as those involving the Embedded-Figures. But the
correlations with sociology, psychology, chemistry and econumics are a
bit lower and fail to reach statistical significance. The correlation

with G.P.A. is -.20 which is not significant.

Turning now to the rigidity and dogmatism correlations we note that these
are generally of loéei magnitude than the correlations with the perceptual
tests. Both rigidity and dogmat .sm correlate sign;ficantly with Americap‘
Thought and Language lli, Natural Science 182, and BHumanities 242. TheM
rigidity variable correlates significantly with Psycholégy 151, and the
dogmatism variable‘correlates significantly with Humanities 241 and

G.P.A. in Major.

On the whole it is evident that the results for rigidity and dogmatism‘
parallel one another, as do the results for perceptual analysis and
synthesis. At the same time it is clear that the psychological tests

under consideration are "respectably" related to some but not all measures

of academic performance.

2. TFemale Social Science Majors (Table 35). The results for female

social science majors show not even one significant relation between

academic performance and rigidity, only two significant relations with

-~
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dogmatiem (both involving correlations over -.40 with sociology} and five
significant correlations with Embedded-Figures. But 13 out of the 19
correlations with the Modified Kohs are statistically significant.
Moreover, the general magnitude of these correlations is considerably
higher than those shown in the preceding tables, the range of correlations
varying from -.11 to -.60. Nine out of these 19 correlations are over .40.
Finally, it should be noted that the Modified Kohs correlates «.42 with

G.P.A.

There is some suggestion in the data that the analysis and synthesis
results do not altogether parallel one another as was the case in the
preceding tables. Quite a few of the correlations involving perceptual
synthesis are sizeable and significant yhile this is not the case for
perf:eptual analysis. This is especially true for the correlations with |
.-American Thought and Language 113, Natural Science 181 and 183,.80cia1
Science 232 and 233, Humanities 242 and:24§: and Sociology 241: with
respect to the two sociology courses we note especially that dogmatism
correlates considerably higher than rigidity, and perceptual synthesis
correlates higher than purceptual analysic. These results are consistent
with theoreticsl expectations and are in line with Ehrlich's and Frumkin's

findings, which have been previously discussed.

When the results for both the male &nd female social science majors are

considered together, it is zeen that the results are qualitatively
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different from those obtained for all the mzles and females considzred

separately and together.

3. Male Natural Science Majors (Table 36). A yet different pattern of
findings is evident for this group. This time it is the Dogmatism Scale

which yields the highest correlations with the various academic
performance measures, nine of the 22 correlations being significant in
contrast to only one of 22 correlations with rigidity. The dogmatism
correlations with American Thought and Language are between -.18 and -.25;
with Nataral Science the correlations are between -.28 and «.42; with
Social Science 231 the correlation is -.31; with Psychology 151 the
correlation is -.45 and with Chemistry 111 the correlation is -.38.

With the global G.P.A. measure, dogmatism correlates -.36.

Only five of the 22 correlations with perceptual analysis and not one of
the corfelations with perceptual synthesis are significant. Embedded-
Figures correlates -.33 with G.P.A. which is close to the result obtained

with dogmatism.

It is thus clear that rigidity and dogmg}lsm correlate differentially

with academic performance but these results are not as theoretically
expected siﬁce it is not paralleled by higher correlatio.s between
perceptual synthesis and academic performance. Rather, it i3 the Cmbedded-

Figures Test which seems to be the better predictor of academic success.




% »0S6° €e’ §¢° ve* 9¢° €1’ - 81° - 60°- 20’ 1 %A 00¢ soFwouodd
61° €0° 80° - eT 1) It° 80° 198 €0° 80° Vi3 €11 £a3sTway)
10°- 81° 8¢’ 9Z° L0’ 61° 10° {1°- £0° - L'y § %/ 211 Laastway)
0oe° rA A *0g° 1¢° (1) 1¢° %0° - »C° - ¥¥8t° - 20°- 0§ 111 Lx3stweyg
*¥99° »*%66G° »xl€° *9H°  »x99° *¥¥%9° 10° 60° - G0° - 80°- LS gy ung
x¥LYH* *%9¢° A »¥9€° x%06° ¥¥SY° 10° - 61°- SO0° - €0’ - 19 ¢hye ung
YA *¥g€"° »$9H° ¥¥EY°  »xx9%° #+%35° £0° - G0° - €~ it°- L9 1%¢ wng
¥¥%C9° *%96° E 3§ ¥¥%Ch° ¥w9S° *¥%ES° 60° - 10° i~ ) Y A geET SS
¥»¥66° »yby° »%G%H° *%06° ¥%09° *%%9° I1°- A Sl ¢0°~ 60°~- 8§ 2€C SS
¥¥8€° ¥x6%° X#S%h° x¥hH°  266° ¥¥%6G° 60° - ¢0° - ¥%1€° - {1'- 99 1€¢ SS
¥¥39%° wH9Y° ¥%6E° ¥x15° ¥»x8%° »¥HG° 2l €1°- ¥8¢° - 1 11 €81 SN
*0¢° *0¢° 61° »¥H9H°  ¥w6€° »xl®h° €0’ H1°- ¥xE€° - e1°~- 29 281 SN
L YA xx1I%° ¥¥8%° *%€9° xye¥’ ¥%8S° G1°- e - L YA A ¢e - 69 181 SN
¥%£9° ¥¥8S° »l€° »%6G° xx86° »¥€9° £0° - ¥8¢° - *6¢° - 61°~ 69 €11 11V
L YA $¥55° »H9° »%CH° »%86° ¥%6S° €0° - 61°- ¥gC° - {1T°- 18 r4 § S 84
»%(G° ¥¥%¢S° »%8%° ¥%CS° *%lS° ¥»%C9° O ¥¥6C° - 81°~ ¢€1°- 68 111 11V
*%16° x¥EY° *%99° »¥%6%° wx0%° ¥%CSG° L1 - ¥¥EE° - ¥¥%9€° - 0¢°'- LS8 ‘V°'d'9
¥9¢° L2 YA N ¢e’ »30%° ¥L¢C’ »vhe”’ X A A g~ {0°- 89 aofewy ur *v'd-o
0¢° 60C° 81° i1’ 920° - 90° Y 61° - 81°- 90° 88 TO0YdS uy swady,
uoyrsuayaxdwo) ysyIi3ux N-IDD I-IDD A-IDD Do s1s9ayjuis srsdAfeuy wsijswdod ALITPI3TY N DI005 3D2UBLAOIAIG

1enidadoaag Tenidadaag JTWApBIY

Suipeey

s10fel 9oUIFOS TRANIBN ITBH 203

¢STSOYIULS pue STSLIBUY ‘IOUBMIOFIDJ OTWIPBOY U9MIdg SUOTIBTIAI0D

AITTTQV OTWIpPEROY pue

9¢ 474Vl

ﬁl--l-llIIl=llllllnllmwmn-I--lunmmlIInuuunr-llllr-lliumlnnllmannuunumn-lll



10°>4d xe

60°>d »
. ’
6Z° ¥8€°  »xxhH°  ¥wES°  xx0S°  ¥%6S° %0° 80°~ »2GhH° - 61°- 8¢ 161 43o10yd4sg
8¢° ) 9¢" »Hh° G2’ oy° 8¢° - 1~ 61"~ €1°- ¢ Z11 SOT13BWAYIBK
A & 81" »EH° ce’ 91°  0¢f° “€0°- ot - 22~ 22 111 SOTIBWAYIeR
uorsuayaadwo)d ysy{3um N-IDD I-IDD A-IDD IdDD 81sayjuds sichfeuy wsTjwwSog AITPISTY N 23098 9oUBWIOIIAZ

Surpoay

1en3dadaag 1en3dadoxdyg JTW2pBOY

ponUIIUOD -~ Of 2Tqel




173

4. Female Natural Science Majors (Table 37). The results just
considered for the malee are comnsistent with those obtained for the female
Natural Science majors (which unfortunately consists of far fewer cases
and thus shows few findinge reaching statistical significance). The range
of correlations with rigidity is +.23 té -.34 while the range of
correlations with dogmatism is from -.06 to -.41. Dogmatism correlaées
=.34 with G.P.A. while rigidity correlates only -.08 with G.P.A., a result
consistent with the findings for males. Similarly, the Embedded-Figures
Test but not the Modified Kohs Test yields sizeable correlations wiéﬁ
academic performance. With Amefican Thought and Language 112, the
correlation is -.61; with Natural Science 181 the correlation ig -.57

and qith G.P.A. in Major and with overall G.P.A., the correlations ;re

=.49 and -.55 respectively. o,
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'5. Male and Female Humanities Majors (Tables 38 and 39). The results
for both these groups show that both rigidi&y and dogmatism uniformly fail
to correlate significantly with any of the academic performance measures.
Of a total of 62 correlations involved, only one reaches statistical
significance (r = .39 between rigidity and American Thought and Language 113
for females). The correlations with perceptual analysis and synthesis are
also uniformly not significant, except for the consistent significant
correlations for both males and females, between the Natural Science
courses and perceptual analysis and synthesis. For males, the correlations
are from -.35 to -.55 between the Natural Science courses and perceptual
analysis, and are from -.43 to -.57 between the Natural Science courses

and perceptual synthesis. For females the comparable correlations with
percéptual andlysis range from =.22 to -.39, and with perceptual synihesis
they range from -.30 to -.47. For males, the correla ns between the

two perceptual tests and G.P.A. are -.25 and ~-.19, and exactly the same

results are obtained for the females.

It is thus seen that for both male and female Humanities majors, the

results for rigidity are parallel to those for dogmatism; and the results
for perceptual analysis are parallel to those for perceptual synthesiéi

It is also seen that perceptual analysis and synthesis are better predictors
of certain indices of academig performance than are rigidity and dogmatism,
a result similar to that observed for the Social Science majors but not

similar to that observed for the Natural Science majors.
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6. Male and Female Education Majors (Tables 40 and 41). For the males,

not one of the correlations of academic performance with rigidity or with
dogmatism or with perceptual synthesisfaie statistically significant. Tor
the females, similar findings are obtained with only a acattered few of
these correlations being statiétically s;ghificant. For both male and
female Educatiqn majors, only the perceptual analysis measures correlate
consistently with certain academic performance measures -- with the
Natural Scien:e courses and with G.P.A. in Major (r = -.27 for males and
-.26 for females). These results differ from those presented for the
Humanities majors in that only the perceptual analysis measures yield
significant correlations with the Education majors, while both perceptual
analysis and synthesis measures yield significant correlations in the

case of the Humanities majors.

7. Male Businesg Majors (Table 42). The correlations between academic

performance and rigidity, dogmatism and perceptual analysis are uniformly
low and nonsignificant. The only consistent finhings are the three

significant correlations between perceptual synthesis and the three

Natural Science courses.

8. Male Engineering Majors (Table 43). The correlations are uniformly

low and nonsignificant for all four variables -- rigidity, dogmatism,

perceﬁtual analysis and perceptusl synthesis.
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In view of the complexity of the findings presented for the male and
female majors in the various curricula, let us try to summarize them in
some way in order to permit the reader to grasp them in some global way.

Ir Table 44 we show for the various subgroups the percent of correlations

. ' : .
between the four psychological tests and the various indices of academic

performance which reach statistical significance beyond the .05 level of

confidence.

1f we look first at the resulcs obtained for the six types of majors,
it is seecn that the results differ markedly from one major to the next.
Coﬁsidering first those obtained from the Engineers, it is cbvious that
the aumber of significant correlations obtained from majors in
Engineering is close to chance. On the average, only about six'percent
of all the correlations obtained reach the .05 level of sigaificance.
Only five percent of the correlations between academic performance and
rigidity are significant, and the comparable figures for dogmatism,

perceptual analysis and perceptual synthz2sis are 10, five, and five

percent, respectively. ¢

The results obtained from the Business majors are not much better than
those obtained from the Engineering majors. Only four, 13, eight, and
13 percent of the correlations for rigidity, dogmatism, perceptual
analysis and perceptual synthesis respectively, reach statistﬁcal

significance, averaging out to about 10 percent of all the correlations.

P e S, Y R
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For the Education majors, we find a similer picture except for the

perceptual analysis correlations; 18 percent of the correlatioms
obtained from the males and 27 percent of the correlations obtained

from the ferales reach statistical significance.

o
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For the Humanities majp?s, the aumber of significant correlatiovms with
rigidity and dogmatiém are at or close to zero while perceptual analysis
and perceptual synthesis yield results considerably better than that
which would be expected by chance. In the former case, 20 percent of
the male gfoup's correlations and 13 percent of the female group's
correlations reach significance. 1In the latter case, the comparable

figures are 27 and 19 percent.

For the Natural Science majors, rigidity and perceptual synthesis yields
virtually no significant correlations with academic performance, and

thié is also tfue for the dogmatism variable in the case of female majors.
But 41 percent of the.gale group's correlations between dogmatism and
academic performance are significant. And 23 and 27 percent of the male

and female group's correlations between perceptual analysis and academic

performance are significant.:

Finally, it is seen that the highest yield of significant correlations

"ar2 obtained with the Social Science majors. .For the males it is

especially noteworthy that 50 percent of the correlations between
perceptual analysis and academic performance are significant, and for
the females 68 percent of the correlations between perceptual synthesis

and academic performance are significant.

It is thus clear from Table 44 tnat the correlations obtained between

the various psychological tests and academic performance differs frow

.
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one major to another. As far as we know, this is the only study which

has reported differential results for majors on the relation between
perscnality and academic success, and such differential results should

be followed up in future research. Why should the results be so

different for Engineering and Business majors on the one hand, and Social
Science and Natural Sciencéﬂmajors on the other? At this moment, we

must simply confess we do not know and a first order of business of
further iresearch, i$ to determine whether these results are replicable.

If they are replicable, further theory and research could then be

profitably directed to an analysis of the social and personal conditions

which might possibly account for the differential findings.

1f we now go down the columns of Table 44 we can get some idea about the
differential predictive power of the four psychological tests under
consideration. 1In general, the rigidity variable is seen to be a
uniformly poor predictor of academic performance. The best results
obtained with the Rigidity Scale is for the male Social Science majors
and the female Educaticn majors, but on the average only sbout five
percent of the correlations between rigidity and academic success turn

out to be significant. The Dogmatism Scale also turns out to be a poor

predictor with two notable exceptions -~ for the Natural. Science males

'(Whérein 41 percent of the correlations are significant) and for the

' Social Science males (wherein 23-percent are significant).
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The Embedded-Figures and Modified Kohs Tests are clearly seen to be
better predictors of academic success than the Rigidity and Dogmatism
Scales. On the average, about 20 percent of all the correlations
obtained with these tests vis a vis academ:c success are significant
beyond the .05 level. Is this due to the fact that these tests are
perhaps more classifiable as ability rather than personality tests? We
will come back to this question shortly. For the present, let it be
noted that it is sometimes the Embedded-Figures Test and sometimes the
Modified Kohs Test which is the better predictor, and the reasons why

this is so is far from clear. Again, it may be suggested that the

findings seem promising enough to merit further research in order to at

least see if they are replicable.

We find no evidence that tne four psychelogical tzsts purporting to
measure analysis and synthesis are better predictors of academic success
for males ov for females. In this respect our findings are in line with

Lavin's conclusions on this point.

A final question which may be raised is whether one or more of the four
psychological tests consistently predict certain measures of academic
success and not others.. With six groups ‘of majors ahd with male and
female groups available -in four of these six groups, we had a_total ofﬁlb
different groups for whom we calculated correlations between the varidus

measures of academic performance and the four psychological tests. For

the 12 University College courses and for the three global measures of
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academic success, correlations were available for all 10 of these groups.
But for the other courses correlations were available for only some of

these 10 groups. The relevant results are shown in Table 45.




TABLE 45
Number of Times Rigidity, Dogmatism, Perceptual Analysis and Perceptual Synthesis

Correlated Significantly Beyond .C5 Level with Various Measures of Academic Success

Academic Number of Perceptual Ferceptral
Performance Score Groups Tested Rigidity Dogmatism Analysis Syninesis
Terms in School 10 0 0 1 0
G.P.A. in Major 10 1 1 3 1
G.P.A. 10 0 2 5 1
ATL 111 10 H 2 4
ATL 112 10 1 1 3 2
ATL 113 10 2 1 2 2
NS 181 i0 0 1 7 5
NS 182 10 1 2 4 5
NS 183 10 0 2 6 6
SS 231 10 0 1 1
SS 232 10 0 0 1
SS 233 1¢ 1 0 1 2
Hum 241 10 0 2 0 0
Hum 242 10 2 3 0 1
Hum 243 10 0 0 0 H
Chemistry 111 4 e 1 2 0
Chemistry 112 3 i 0 1 0
Chemistry 113 1 0 0 0 0
English 206 1 0 0 0 0
English 207 1 0 0 0 0
English 208 1 0 0 0 0
Economizs 200 4 0 1 1 0
History 222 2 0 0 0 0
History 223 ] 1 0 0 0 0
History 224 1 0 0 0 1

©
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Table 45 -- continued

Academic Number of Perceptual Perceptual
Performance Score Groups Tested Rigidity Dogmatism Analysis Synthesis

& .

Mathematics 111 3 0 0 1
Mathematics 112 3 0 . 0 0 0
Mathematice 113 Z 0 4] 0

| Fhilosophy 137 1 0 0 0 0
L «. 1. Science 200 1 0 0 0 0
Psychology 151 7 1 1 2 1
Psychelogy 225 3 0 0 0 0
.Sociology 241 4 0 1 0 1
Sociology 251 3 1 1 0 0

Statistics 121 1

(=)
(=]
(=)
o)
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1. The Rigidity Scale. As already noted, the Rigidity Scale is the
poorest predictor of academic success in the various courses. It
correlates significantly with American Thought and Language 111 in only
one of the 10 gfoups, with American Thought and Language 112 only in one
of the 10 groups, and with American Thought and Language 113 in only two
of the 10 groups. The rigidity scores predictive power with respect to
all other courses would seem to be even poorer than with respect to
American Thought and Language. The only other results worthy of note is
that the Rigidity Scale correlates significantly with Humanities 242 in

two of the 10 groups.

2. The Dogmatism Scale. Scores on this variable seem to predict

success in a number of courses: American Thought and Language (with
four of 30 correlations being significant), Natural Science (with five
of 30 being significant), Humanities (with five of 30 correlations being

significant).

The correlatior. between dogmatism and Sociology 241 (Introductory
Sociology) is significant in one cut of four groups, and the correlation
between this variable and Sociclogy 251 (Social Psychology) is found to
be significant in one out of three groups. We thus see that the
significant results reported by Ehrlich (196la; 1961b) and Frumkin (1961)

with respect to the relation between dogmatism and Sociology are

replicated in two of seven groups.
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As for the relation between dogmatism and Psychology 151 (Introductory
Psychology) we note a significant relation only once in seven groups.
No significant correlations are found with respect to Psychology 225

(Péychology of Personality) in any of the three groups for whom data

were available.

The dogmatism variable also yields occasional significant correlations

with General Chemistry (111) and Introductory Economics (200).

As for the global measures of academic success, it may be noted that we
find a significant correlation between dogmatism and G.P.A. in Major
in one of 10 groups, and significant correlations with overall G.P.A.

in two of the 10 groups for whom data were available.

3. Perceptual Analysis (Witkin Embedded-Figures Test). 1In general,

this test yields more significant correlations with various specific and
global measures of academic success than do the other three psychological
tests. Reaching statistical significance are nine of 30 correlations

. with American Thought and Language, 17 of 30 correlations with Natural
Science, two of seven correlations with Psychology 151, three of eight
correlations with Chemistry, one of four correlations with Economics,

but only two of 30 correlations with Social Science. Not reaching
significance are the correlations between the Embedded-Figures and
Humanities, Philosophy, History, Political Science, Sociology, Engliish,

Statistics, or Mathematics.
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As for the global measures, gne of the 10 correlations hetween Embedded-
Figures and Terms in School is significant, as é?e three out of 10
correlations with G.P.A. in Major, and five out of 10 correlations with
overall G.P.A. The reader will note that the number of significant
correlations with the global measures of academic success ig considerably

greater for Embedded-Figures than for rigidity, dogmatism, and perceptual

synthesis.

4. Perceptual Synthesis (Modified Kohs Test). Like the Embedded-

Figures Test, the Modified Kcas Test yields a number i gignificant
correlations with American Thought and Language (siz out of 30) and
with Natural Science (16 out of 30). It also yields occasional
significant correlations with Social Science, Humanities, History,
Sociology, Psycholesgy and Mathematics. And only one of the 10

correlations with G.P.A. in Major and also with G.P.A. are significant.

When all the results shown in Table 45 are considered together, it is
cbvious that the order of predictive pover of the four psychological
tests are rot the same. Embedded-Figures is best, followed by Modified
Kohs, dogmatism, and finally rigidity. The criterion measure which is

best predicted is clearly Natural Science and, second, American Thought

and Language.

It is not at all clear why the pattern of correlations found differs for

the four psychological tests and for the specific and global measures of

L}
P Y ™
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academic success. The results can do no more than to suggest that we do
find differential patterns of correlations between personality aand
academic success measures and that there is therefore, a great deal more

which can be profitably learned from further research.

Let us now turn from the nunintellective correlates to consider in more
detail the findings on the intellective correlates of academic success.
These results are also shown in Tables 31 to 43 and in contrast to the
inconsistent findings obtained with respect to the nonintellective
variables, we find that most of the correlations with academic success,
on both the measures obtained in specific courses and on the global
measures are significant. In order to gain ;cme overall idea about the
differential predictive efficiency of the intellective measures, we
have calculated for each of these six measures the percent of
correlations with academic performance reaching statistical significance
beyond the .05 ievel. The results are shown in Table 46, which is

compara.le to the results shown in Table 44 for the nonintellective

measures.

It is obvious that far more of the correlations between intellective
and academic success measures ara statistically significant. For all
the males considered together, from 63 to 77 percent of the correlations

are significant; for all females considered together, from 68 tc 89

percent of the correlations are significant.
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But again it may be noted that the intellective measures are
differentially predictive for different types of majors. The
intellective measures seem to be least predictive for Education and
Business majors. For male Education majors, the percent of significant
correlations between academic success and the six intellective measures
ranges from 12 to 53 perzent; for female Education majors, the range

is from 54 to 62 percent. For male Business majors, the number of
significant correlations ranges from 46 to 67 percent. By conérast, the
number of significant correlations for the Social Science inajors ranges

from 50 to 89 percent.

We thus see that the intellective measures, like the nonintellective
measures, do not seem to unifcrmly predict for students of varying major

, interests. Why this should be so is again a problem which should be

investigated in future research.




TABLE 46
Percent of Correlations between Academic Performance Measures and
CQIT-Total, CQT-Verbal, CQT-Information, CQT-Numerical, English

and Reading Comprehension Reaching Statistical Significance Beyond .05 Level

Major CQT-T CQF-V CQI-I CQT-N English Reading
Male .77 A7 .82 .50 .59 .82
Social Science Female .89 .68 .74 .84 74 .89
Male .68 .68 .73 .64 .73 .64
Natural Science Female .87 .80 .93 .80 .13 .80
Male .93 .93 .93 .80 .80 .80
Humanities Female .81 44 .50 .50 .38 .75
Male .35 .53 .12 .18 .53 .53
Education Female .62 .58 .62 .54 .62 .58
Male .67 -.58 46 .54 .58 .67
Business Female c-- .-- .-- ~-- --- ---
Male .90 .90 .86 .38 .86 .86
Engineering Female .- --- .-- === cee e
Male 74 71 7 .63 .67 .71
Total Groups Female .89 .68 .71 .79 71 . .68

©
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Let us now consider what is perhaps the most interesting findings shown

in Table 46. If we ask which of the six tests is most consistentiy and
highly correlated with academic success we would expect to find that it

is general academic aptitutdé, as measured by CQT - Total (which is a

test combining the Verbal, Information, and Numerical subtests of CQT).
But this does not appear to be the case. All six intellective tests

seem to yield approximately equal nuabers of significant correlations

with the various indices of academic success, and no one test seems to

be clearly superior to any other. When all males are considered

together, we find that 74 percent of all the correlations between

CQT - Total and academic success are significant. But the proportions

are about equally high for CQT - Verbal (71 percent} and CQT - Information
(77 percent) and it is only slightly lower for CQT - Numerical (63 percent).
Moreover, the nercent of significant correlations with English

(67 percent) and with Reading Comprehension (71 percent) is only slightly
lower than wit 1 CQT - Total. When all the females are considered
together, the proportion of sigrificant correlations with CQT - Total is
higher than for any of the other five intellective tests, but there is

not much difference between the three CQT subtests (Verbal, Information,

and Numerical) ‘on the one hand and English and Reading Comprehension on

the other.

We are therefore led to raise the question whether it is general academic

aptitude which is sc¢ highly predictive of academic success (in this

study as well as in numerous other studies reported in the literature) or
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. whether it 1s the more highly specific academic abilities measured by
EPe English Usage and Reading Comprehension Tests. The latter are
te;chable, intellective skills, undoubtedly highly loaded on a general
verbal factor, but far more specific; the former are general ability
factors which come closer to measuring what many would call intelligence.
It makes a E}g difference, both conceptually and practically, whether

we say that {L is a general aptitude or a general verbal ability or a
specific skill which is highly predictive of academic su~cess hecause

a specific verbal skill is more easy to teach and thus more capable of

being remedied than deficiencies in general intellectual or general

verbal ability.

In order to ascertain to what extent it is general academic aptitude or

{ general verbal ability rather than specific aptitude, which is

predictive of academic success,we calculated the correlations between

the various indices of academic success and the four CQT measures

P holding Engiish constant, holding Reading Comprehension constant and
holding both English and Reading Comprehension constant. We also

' determined the correlations between various indices of academic success
and the four psychological tests (Rigidity, Dogmatism, Perceptual
Analysis and Perceptual Synthesis) holding English, Reading Comprehension
and both English and Reading Comprehension constant. We calculated the

three partial correlations between academic success measures on the one

hand and the CQT and psychological measures on the other separately by
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major and sex (ten subgroups), thus resulting in 30 tables. These are .

presented in Appendix D.

It is not practicable to discuss in detail the large Yolume of data

shown in these many tables. It will perhaps suffice to say here that as
Wwe compare tbe zero-order correlations between the many specific and
global indices of academic success and the four CQT measures shown in
Tables 30 to 43 with the comparable first-order and second-order partial
correlations shown in Tables 13.1 to 22.2 in Appendix D, the latter
correlations are generally seen to decrease. Many of these reduced
first-order and second-order partial correlations are still statistically
significant while many others are no longer significant. At the same

time the extent to which these first- and second-order correlations

[l Z

decrease varies for the different subgroups of majors, and varies also

for the different indices of academic success.

Since G.P.A. is assumed to be the best single global measure of academic
success let us consider in greater detail the zero-corder, first-order,
and second-order partial correlations obtained between G.P.A. and the
four CQT measuvres, and between G.P.A. and the four psychological tests
for males and females majoring in the various subject areas. These
results, shown in Table 47, are taken from the various tables in

Appendix D:
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order partial correlations involving G.P.A., we note a general decrease

b
1
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L 206
; l. As we progceed from the zero-order to the first-order and second-
of correlations for all 10 subgroups.

|
2. Rigidity. It is clear once again that the Rigidity Scale is the
poorest predictor of G.P.4. The zero-order correlations are without 1
exception not significant, anq‘when English and Reading Comprehension

are partialied out the correlations are close to zero, ranging from .11

|
to -.13. 1

3. Dogmatism. For the Natural Science males and for the Business
males the zero-order correlations between G.P.A. and dogmatism are
statistically significant and these correlations do not decrease when
} English and/or Reading Comprehension are held constant. These data
would suggest, then, that English and Reading Comprehension do not
; affect scores on the Dogmatism Scale. In contrast it is seen that they
' do affect scores on the four CQT measures. When both English and
Reading Comprehension are held constant for the Natural Science and
Business males, the Dogmatism Scale surpasses all four CQT measures as

a predictor of overall G.P.A.

4. . Perceptual Analysis (Embedded-Figures Test). 1In five of the 10

subgroups of majors the zero-order correlations between the Embedded-

Figures Test and G.P.A. are statistically significant. Only one of these

five correlations is still significant when English and Reading
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Comprehension are partialled out. These findings will méke sens® when
we remember that English and Reading Comprehension are substantially
correlated with CQT. This finding is. in turn, consistent with the
findings feporbed by Witkin and others, of %ignificant correlations

between field dependence and various measures of intelligence.

5. Perceptual Synthesis (Modified Kohs). In only one of the 10

subgroups (Sccial Science females) is the zero-order correlation betwgen
G.P.A. and Modified Kohs statistically significant. But this
correlation does not "hold up" when English and Reading Comprehension
are held constant. Thus, not one of the second-order correlations are

significant.

6. When the four psychological tests of analysis and synthesis are
considered all together, it is evident that the only variable which
correlates significantly withQE.P.A. after English and Reading
Comprehension are held constant is the Dogmatism Scale. This occu;s
however, in only two of the 10 subgroups and in these two groups the
dogmatism scores surpass the CQT measures in predicting G.P.A. 'Why the
Dogmatism Scale "holds up" better than all the remaining tests, including
the CQT tests, and only for Natural Science and Business males and not
for the remaining groups, is not at all clear at this time. Speculation

about possible explanations of these results is premature. More

important is the need to determine whether these findings are replicable.

y-
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7. CQT - Total test. For nine of the 10 subgroups of majors, the

zero-order corzelations between G.P.A. and CQT are statistically
significant. ‘While these corrclations generally decline from zero-order
to first-order to second-order partial .correlations, seven of them are
still significant. Even with English and Reading Comprehension held
constant, the CQT test seems to "hold up" as a siguificant predictor

of academic success.

At the same time, it should be noted that in six of the 10 groups the

correlation between CQT and G.P.A. falls below .30 when English and

Reading Comprehension are partialled out. These 8ix groups are primarily

male groﬁps (Social Science males, Natural Science males, Education
males, Business males, Engineering males, and Education females) and

all together include 573 subjects. In contrast, the remaining four

groups, in which the second-order partial correlations are over .30, are

primarily female groups (Social Science females, Natural Science
females, Humanities females, and Humanities males) and all together
account for only 162 subjects. 1In general then, it would seem that by
holding English and Reading Comprehension constant, the correlations
between G.P.A. and CQT decline considerably for the great majority of
subjects, and the decline is considerably greater for males than for

females. Again, we are at a loss to account for these findings.

8. CQT - Verbal. As would be expected, the second-order partial

correlations between G.P.A. and CQT-Verbal “suffer" most. While all 10

PrarE Ny
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zero-order correiations between G.P.A. and CQT-Verbal are significant,
only two of the second-order partial correlations remain significant.
This finding strongly suggests that general verbal aptitude is to at
least a large extent reducible to the more specific skills involved in
English and Reading Comprehension. The second-order correlations

between G.P.A. and CQT-Verbal for the 10 subgroups are, in order,

. =-.01, .00, .03, .04, .07, .15, .24, .25, .44 and .49 suggesting

that the specific skills in English and Reading Comprehension account
to a large extent for whatever it is which is measured by the more

general CQT-Verbal scores.

9. The fact that the first- and second-order partial correlations
between G.P.A. and all four of the CQT measures generally show
decreases, and that the decreases are greatest with CQT-Verbal (when
English and Reading Comprehension are partialled out) suggest that to a
large extent it is the student's skill in English and his skill in
understanding what he reads which may account for the major portion of
the common variance in the correlations between G.P.A. 2nd academic
aptitude. While it is recognized that our correlational data co not
provide us with information about causal relationships, it is reasonable
to conjecture that it is just as likely that geheral aptitude and general
verbal ability is dependent on the student's exposure to and training

in these specific skills, as to conjecture that the causal relationships
is the other way around. 1In any case, it seems reasonable to suggest

that in order to improve educational performance, the educational system
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is better equipped to orient itself to effect improvements in the

learning of identifiable, specific skills than to effect improvements

in more general and hence, less-identifiable, academic aptitudes.

I Y.
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VI, A SIMPLIFIED METHOD FOR SCORING LIKERT-TYPE SCALES
Peébody (1962) reports a positive .46 ;prrelatioh between the mean
score obtained from all Dogmatism items the subjects agree with, and
the mean score cotained from all the Dogmatism items the subjects
disagree with. Similarly, Korn and Giddan (1964} report a positive
.34 correlation between these two variables. The fact that these
correlations are both positive rather than zer6 or negative would
stronél} suggest that, to at least some extent an extremeness rzesponse
set may be affecting the Dogmatism Scale scores. Korn and Giddan
propose to eliminate the possible operation of such an extremeness
response set by eliminating the intensity dimension from the scoring
and by considering only the diraction dimension. They therefore
computed two alternative scores for the Dogmatism Scale -« a Likert
score and a more simple score obtaineq by merely counting the number of
Dogmatism items the subjects agree with -- and they then compared the
construct validity of these two scores. They found that the
correlations obtained between the Dogmatism Scale and other personality
and aptitude measures, was unaffected by the two methods of scoring the
Dogmatism Scale. They therefore proposed that the more simple method

of scoring the Dogmatism Scale is justifiable on both theoretical and

Practical grounds. Their results are shown in Table 48.




TABLE 48
Correlations of Dogmatism Scores with Aptitude and -
Personality Measures** in Male Sample (N = 195)

(from Korn and Giddan, 1964)

Variable Likert Score Agree Score
SAT - Verbal -.20% -.23%
SAT - Mathematics -.11 -.12
Well-being -.30% -.24%
Tolerance -.33% -.31%
Flexibility -.36% -.38*%

* pg.05

*%* Taken from C.P.I. The Flexibility Scale is essentially
the same as the present Rigidity Scale.
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Following the publication of Korn and Giddan's report, we re-scored the
Dogmatism and Rigidity Scale responses of our subjects by their simple
method (number of items agreed with) and we compared the correlations
obtained between the two sets of scores with the other variables of thigs
study. Such data were available for our totg} sample, for males, for
females, and for wmale and female majors in the various curricula. Since
these data are too voluminous to present in detail 1let us, first, merely
report that we have confirmed Korn and Giddan's findings for all samples
and subsamples inspected, not only with respect to the Dogmatism Scale

but also with respect to the Rigidity Scale.

Since our Male Natural Science subgroup provided us with the best
evidence in the present study for the construct validity of the
Dogmatism Scale, we present here (Table 49) for more detailed
consideration the results obtained for this group. The correlation
between the Likert and agree score on the Dogmatism Scale is .92, which
agrees closely with Peabody's finding (r = .93) and Korn and Giddan's

finding (r = .94). For the Rigidity Scale, the correlation is .91.

We next note that the correlation between the Likert scores on the
Dogmatism and Rigidity Scale is .57, and the correlation between the
agree scores on the two scales is .54. The correlation between the
Likert-dogmatism score and the agree-rigidity score is .52, and between

the agree-dogmatism and Likert-rigidity the correlation is .55. 1In




TABLE 49
Correlations between Likert and Agree Scores on the Rigidity and Dogmatism Scales

and Academic Ability and Performance Measures for Male Natural Science Majors

Rigidity Score Dogmatism Score

Variable N Likert Agree Likert Agree
, 1

Rigidity - Likert 88 ———- 91 .57 .55
Rigidity ~ Agree 88 91 cew- .52 .54
Degmatism - Likert 838 .57 .52 ———— .92
Dogmatism - Agree 88 .55 .54 .92 ———-
Embedded-Figures 88 .04 -.01 .04 .04
Modified Kohs 88 -.10 -.14 -.06 -.07
Time to overcome 3 beliefs 88 24 21 .06 .05
Time to solve after 3 beliefs overcome 88 .12 .06 .03 -.01
Doodlebug - Total time to solve 88 .19 .13 .05 .01
English ) 38 -.02 .01 -.12 -.07
Reading Comprehension 88 -.24 -.17 -.19 -.14
CQT - Total score 88 -.22 -.16 -.11 -.11
CQT - Verbal 88 -.25 -.21 -.08 -.11
CQT - Information 88 -.14 -.05 -.11 -.11
CQT -~ Numerical 88 -.12 -.08 -.12 -.07
Terms in School 88 .06 .10 -.18 -.10
G.P.A. in Major 68 -.07 .00 -.23 -.25
G.P.A. 87 -.20 -.15 -.36 -.39
ATL 111 85 -.13 -.09 -.18 -.16
ATL 112 81 -.17 -.18 -.23 -.27
ATL 113 69 -.19 -.18 -.25 -.25
NS 181 69 -.22 -.13 -.42 -.43
NS 182 62 -.12 -.11 -.33 -.34
NS 183 55 =.05 -.03 -.28 -.34
SS 231 65 -.17 -.14 -.31 -.32
SS 232 ~ 58 -.09 -.02 -.02 -.10
SS 233 57 -.15 -.06 -.12 -.15
Hum 241 67 -.11 -.04 -.23 -.24
Bum 242 61 -.05 -.03 -.05 -.07
Hum 243 57 -.08 -.01 -.05 -.08
Chemistry 111 50 .02 .09 -.38 -.34
Chemistry 112 43 .31 .39 .03 .05
Chemistry 113 34 .08 .10 .03 .02 |
Economics 200 23 .02 .06 -.09 ~-.03
Mathematics 111 22 -.22 -.21 -.26 -.30
Mathematics 112 22 -.13 -.12 -.16 -.24

Psychology 151 38 -.19 -.13 -.45 -.47
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other words, the correlations between the two scales are approximately

of the same magnitude no matter which type of score is employed.

if we look next at the two sets of correlations between the Dogmatism
Scale and other personality, academic aptitude and academic performance
variables, it becomes immediately obvious that the two sets of
correlations are appréximately of the same size. The Likert-dogmatism
score correlates -.36 with G.P.A; the ag?éé-dogmatism score correlates

-.39 with G.P.A. The highest correlation found between the Likert-

dogmatism score and a criterion variable is -.45 with Psychology 151;
the comparable correlation between the agree-dogma“ism score and

Psychology 151 is -.47. 1t will moreover be noticed that sometimes

the Likert-score correlations are higher and sometimes the agree-score
correlations are higher. There seems to be no tendency for one set of
correlations to be consistently higher than the other set. In ro case
are the comparable correlations markedly different from one another and
we have not bothered to caliculate significance of difference of

correlations, because it is evident by simple imspection that they are

not.

As for the two methods of scoring the Rigidity Scale, it again appears
that they are both about equally good. The correlations of the two
Rigidity Scale scores with other variables are generally close, and

apparently not significant.
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We thus confirm Korn and Giddan's findings with respect to the two
alternate methods of scoring the Dogmatism Scale, and on the basis of
our findings we can reinforce the merit of their proposal that nothing
is lost by way of coastruct validity in employing the more simple scoring
scheme. But in view of the fact that we also obtain similar results
with the Rigidity Scale, we can raise the question whether the Korn and
Giddan findings should be generalized to all scales using the Likert
method of scoring. While it is premature to generalize from the results
obtained with only two scalez to all scales, it is possible now on the
basis of these findings to entertain some serious doubts about whether
the more complicated Likert type of scoring is ever more justified.
Further research with a variety of Likert scales in which the two
scoring methods are systematically pitted against one another, should

settle this point conclusively.

R s



VII. SUMMARY AND CONCLUSIONS

In this section we present a summary of the major findings and

conclusions reached in this study.

1. Sex differences. A variety of sex differences were found, as

follows:

a. Males score significantly higher on the Dogmatism
Scale than females, thus donfirming results reported

by Plant (1958) and by Lehmann and Ikenberry (1959).

b. No consistent sex differences were found on the

Rigidity Scale.

¢c. We found systematic sex differences on the
individually-administered tests of cognitive functioning,
males being consistently ané significantly superior

to females on the Doodlebug Problem, the Witkin
Embedded-Figures Test and the Modified Kohs Test.

The greater sﬁperiority of ;h; ééles on the Doodlebug

Problem are attributable to significant differences
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in their ability to synthesize and not in their

ability to analyze.

d. Women were found to be significantly superior

to men on the following achievement or ability tests:
English, Reading Comprehension and CQT - Verbal; the
men were found to be significantly superior to women

on CQT - Information, CQT - Numerical and CQT - Total.

2. Examiner differences on the Doodlebug Problem. We found large and

significant examiner differences on all the Doodlebug measures. But
these differences were more apparent than real. Closer scrutiny of tiie
data revealed that these differences were probably a function of order-

of-testing rather than examiner differences.

3. Communication effects. In all psychological research in which

subjects are tested individually, the problem of communication among
subjects is always present. To the extent that subjects communicate
with one another, independence of observations is not present, thus
violating a basic assumption of statistical theory and analysis of data.
We have presented herein seve;al methods which test for communication
among subjects. We have, furthermore, presented strong evidence

indicating that our subjects did indeed communicate with one another.
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More specifically we found that when our. subjects were arranged in the

temporal order in which they were tested:

a. Each examiner's second "batch" of subjects was superior
to his first "batch" on the Doodlebug Problem. This was

found without exception for the male and female subjects

of all four examiners.

b. These communication effects were uniformly observed on
all Doodlebug scores -- total time to solve, time to

analyze and time to synthesize.

c. Such communication effects were not evident on the
Embedded-Figures or on the Modified Kohs Tests, thus
suggesting that the intrinsic properties of psychological
tests will affect the extent to which their contents will

be communicated.

d. We observed temporal effects not only within

examiners but also between examiners.

e. The communication effects were found to increase
over time. The correlation between order-of-testing and
the various Doodlebug measures were greater for subjects

tested later in our research program than for subjects

¥ g ‘
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tested earlier. For subjects tested late in our research
program, the correlations between order-of-testing and

Doodlebug performance ranged from -.27 to =-.50.

f. The results suggest that the data we have obtained
for 798 subjects tested individually with the Doodlebug
Problem are generally invalid because they vioiate the
fundamental assumption of indeperdence of observations.
Moreover, the data obtained on the perceptual tests are
also somewhat suspect (even though these latter data did
not show communication effects), because the same subjects
who were testéd with the Doodlebug Problem were also

tested with the perceptual tests.

g. Perhaps the most important scientific outcome of the
present research is our discovery of a general and simple
method which may be used by all research workers to test
for independence of observations when subjects are

tested sequ2ntially. We have herein proposed that in

the same way investigators routinely report means,
standard deviations, and reliabilities, that they should
also routinely report the correlation between order-of-
testing and whatever variables are under empirical or

experimental investigation. It is safe to assume that

significant correlations between order-of-testing and
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variables under investigation would indicate
nonindependence of observation due to communicaticn

among subjects, or due to other unwanted variables.

4. The analysis-synthesis hypothesis. While we found many significant

correlations among the various personality and cognitive measures of
analysis and synthesis, they are extremely difficult to interpret
because of sex and examiner differences, and because of communication
effects. No evidence was found from various types of correlational
studies that analysis and synthesis are independent or discriminable
abilities. Several kinds of factor analytic studies with various groups
and subgroups consistently yielded three facturs: a conceptual factor,
a perceptual factor, and a verbal factor. The Doodlebug measures of
analysis and synthesis consistently loaded togethar on the conceptual
factor; the Embedded-Figures and Modified Kohs Test consistently

loaded together on the perceptual factor; the Rigidity and Dogmatism
Scales consistently loaded together on the verbal factor. The analysis-
synthesis hypothesis, however, required data which would cut across
these three factors. The data found herein fail to provide any evidence
which would suggest that the analysis-synthesis distinction is a tenable
one. But it is not possible to ascertain from the present data whether
the failure to confirm this hypothesis is due to the fact that the
analysis-synthesis hypothesis is psychoiogically untenable or whether,
instead, the failure to confirm is due to communication effects or to

other methodological considerations.

PN, Y N N P
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5. Essay vs. objective tests as measures of the ability to amalyze and

to synthesize. Data obtained from subjects taking a Natural Science

course suggest that objective and essay tests are measuring the same
componente of ability; there is no evidence to support the hypothesis
that objective tests measure the ability to analyze, and essay tests the
ability to synthesize. The intercorrelations between and within essay
and objective tests are generally quite sizeable and there is no
evidence that they are differentially related to the ability to analyze
and the ability to synthesize. 1In factor analytic studies involving
essay and objective examinations and other psychological tests we found
four factors, the first three being the same as those found in other
studies reported here: a conceptual factor, a perceptual factor, and
a verbal factor. The fourth factor is a Natural Science factor with
both essay and objective tests loading on this factor. The conclusion
drawn from these findings is that essay and objective tests are equally
good tests of academic performance, and that both types of tests show
essentially similar patterns of relationships with other tests of

personality and cognition.

6. Analysis, synthesis, and academic aptitude. We found that the

Rigidity and Dogmatism Scales are negligibly related to the CQT tests.
The tests of conceptual analysis and syathesis, measured by the
Doodlebug Problem, and the tests of perceptual analysis and synthesis,
measured by the Embedded-Figures and Modified Kohs Tests are moderately

related to measures of general aptitude, as measured by the CQT tests.

~
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The construct validity of the Embedded-Figures Test suffers the most

when two correlates of CQT (English and Reading Comprchension) are held

constant.
7. Evidence from other studies on the ability to analyze and to
synthesize. Nineteen other published and unpublished studies, carried

out at Michigan State University and elsewhere, were critically reviewed
to ascertain the extent to which they supported the analysis-synthesis

hypothesis and, more specifically, one or more of the following four

subhygptheses:

Al. Low-rigid subjects will perform better on analysis than high-rigid
subjects, but

2. there will be no differences between high- and low-rigid subjects
on synthesis.

Bl. Low-dogmatic subjects will perform better on synthesis than high-
. dogmatic subjects, but

2. there will be no differences between high- and low-dogmatic
subjects on analysis.

We concluded from an analysis of the results reported by these various
studies that the available data clearly support the general hypothesis

that responses to the Rigidity and Dogmatism Scales are systematically

but differentially related to measures of conceptual analysis and
synthesis, as measured by the Doodlebug roblem. But the available data
have not firmly established comparable relations between personality and

perceptual measures of analysis aid synthesis. In other words, we

[V e e G L, N Y _
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concluded that subhypotheses Al and 2, and subhypotheses Bl and 2 above
are firmly supported when analysis and synthesis are measured by

conceptual tests, but are not firmly supported when analysis and

synthesis are measured by perceptual tests. We are presently unable

to account for these differential findings.

A

8. Nonintellective and intellective correlatjons of academic success.

a. Male and female students majoring in various curricula --
Humanities, Social Science, Natural Science, Business,
Engineering, Education and No Preference -- do not differ
significantly from one another on rigidity or dogmatism.

Nor do females majoring in the various curricula differ
significantly from one another on the Embedded-Figures

Test. But significant differences among males were

fcund on the Emvedded-Figures Test, male Engineers

scoring most superior ang male Social Science and

Education majors scoring most inferior. Male Engineers

also were the most superior on the Modified Kohs Test

while male Business majors were the most inferior group. {
On the Mo&ified Kohs, too, significant differences were
found among females majoring in the various curricula,
Natural Science majors bteing the most superior and Social

Scienice majors the least superior.
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b. .When all 798 subjects are considered together, we
found that the correlations between various measures

of academic success and our nonintellective tests are
generally low, even though about a third of them were

statistically significant.

c. The magnitude of the correlations with academic
success were approximately the séme for measures of
analysis and synthesis. We thus found no evidence of
differential patterns of correlations between academic
success and analysis on the one hand and academic¢ success

and synthesis on the other.

d. The correlations between academic success and the
various measures of academic aptitude (the CQT tests,
English and Reading Comprehension) weré genevally much
higher, and most of them were statistically significant.
Most noteworthy in this connection is that the various
aptitude tests are consistently and significantly
correlated with 12 courses taught in the University

College.

e. We found similar patterns of correlations for males

and females between academic success measures ciu the
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one hand and nonintellective and intellective testc on

the other.

f. UWhen the nonintellective correlates of academic
success are analyzed separately by major and sex, a
somevhat different picture emerges; the findings
differing from one major to another. In general, the
nonintellective tests proved to be the best predictors
of academic success, relatively speaking, for the
Social Science and Natural Science majors and they
were the poorest predictors for Engineering and
Business majors. We are presently unable to account

for these differential findings.

g. In general, the Rigidity Scale was the poorest
nonintellective predictor of academic success. The
Dogmatism Scale also turns out to be a poor predictor
but with two notable exceptions -- for the male majors
in the Natural Sciences and in the Social Sciences. The
Embedded-Figures and Modified Kohs Tests are better
predictors of academic success than the Rigidity and

Dogmatism Scales, but this finding must be qualified

by adding tha: the former two tests are more highly

correlated with CQT.
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h. We find no evidence that nonintellective tests are
better predictors of academic success for males than

for females.

i. The academic criterion measures which are best
predicted by nonintellective tests are clearly the
three Natural Science courses and then the three
American Thought and Language courses taught, all such
courses being taugat in the University College.

.
j. When we consider in more detail the correlations
between academic success and intellective measures, the
picture is considerably different. For all the males
congsidered together, from 63 to 77 percent of the
correlations are significant; for ;11 females
considered together, from 68 to 89 percent of the

correlations are significant.

But the intellective measures also differentially predict
academic success for majors in the several curricula. The
intellective measures are least predictive of academic

success for Education and Business majors.

k. We raised the question-'as to whether it is general

academic aptitude which is so highly predictive of
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academic success or whether it is the more highly specific
abilities measured by English Usage and Reading
Comprehension. We argued that while these specific and
general abilities are indeed substantially correlated, it
makes a big difference both conceptually and practically
which way we pose the problem, because specific verbal
aptitudes (English and Reading Comprehension) are more
teachable and thue remediable than deficiencies in

general academic or general verbal ability.

To answer this question, we correlated the many academic
success measures with the various nonintellective and
intellective tests holding English and Reading
Comprehension constant by the method of partial
correlation. When the first- and second-order partial
coréelations were compared with the zero-order
correlations, the latter generally decrease. The extent
to which these partial correlations decrease varies for
different kinds of majors and for different indices of

academic success.

When G.P.A. is considered as the best single index of
academic success, the only one of the four nonintellective
tests which correlates significantly with G.P.A. after

English and Reading Comprehension are held constant is

y .
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the Dogmatism Scale. This occurs, however, in only two
of 10 subgroups of majors (male mejors in Natural
Science and Business), and in these two groups the
dogmatism scores surpass the CQT measures in predicting

G'P.A.

Even with English and Reading Ccmprehension held constant,
the CQT tests "hold up" as significant predictors of
academic success. But these corzelations are generally
smaller in magnitude and most of these correlations are
below .30. Moreover, the decline in corrciations is

considerably greater for mzles than for females.

As expected, the correlation between G.P.A. and CQT -
Verbal suffer most when English and Reading Comprehension
;;;-held constant, suggesting along with other findings,
that student skill in English and Reading Comprehension
account for the major portion of common variance in the
correlation; between G.P.A. and academic aptitude. 1t

is thus suggested that educational success may perhaps

be most effectively improved by concentrating on the

improvement of the student's specific skills in English

Usage and Reading Comprehension.
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9. A simplified method for scoring Likert-type scales. It was found

that the construct validity of the Dogmatism and Rigidity Scales
remains about the same when Likert scores (involving direction and
intensity) on these scales are compared with agree scores (involving
only direction). Moreover, the two methods of scoring correlate over
.90 with one another. These findings confirm findings by others and
would thus suggest that the more simple method of scoring the Dogmatism

and Rigidity Scales is defensible and possibly, that the more simple

method of scering all Likert scales is also defensible.
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THE DOGMATISM SCALE

A person who thinks primarily of his own happiness is beneath
contempt.

The'main thing in life is for a person to want to do something
important.

In a discussion I often find it necessary to repeat myself
several times to make sure I am being understood.

Most peopie just don't know what's good for them.

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

A man who does not believe in some great cause has not really
lived.

1'd like it if I could find someone who would tell me how to
solve my personal problems.

Of all the different philosophies which exist in this world there
is probably only one which is correct.

It is only when a person devotes himself tc an ideal or cause
that life becomes meaningful.

In this complicated world of ours the only way we can know what
is going on is to rely on leaders or experts who can be trusted.

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

There is so much to be done and so littie time to do it in.
It is better to be a dead hero than a live coward.

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

It is only natural that a person should have a much better
acquaintance with ideas he believes in than with ideas he opposes.
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While I don't like to admit this even to myself, my secret
ambition is to become a great maa, like Einstein, or Beethoven,
or Shakespeare.

Even though freedom of speech for all groups is a worthwhile
goal, it is unfortunately necessary to restrict the freedom of
certain poiitical groups.

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

Most people just don't give a "damn" for others.

A person who gets enthusiastic about too many causes is likely
to be a pretty "wishy-washy" sort of a person.

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

1f given the chance I would do something of great benefit to the
wor ld.

In times like these it is often necessary to be more on guard
against ideas put out by people or groups in‘one's own camp than
by those in the opposing camp.

In a heated discussion I generally become so absorbed in what 1
am going to say that I forget to listen to what the others are
saying.

Once I get wound up in a heated discussion I just can't stop.

There are two kinds of pecple in the world: those who are for
truth and those who are against the truth.

Man on his own is a helpless and miserable creature.
The United States and Russia have just about nothing in common.

In the history of mankind there have probably been just a handful
of really great thinkers.

The highest form ¢f government is a democracy and the highest
form of democracy is a government run by those who are most
intelligent.

The present is all too often £full of unhappiness. It is only the
future that counts.
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Unfortunately, a good many people with whom I have discussed
important social and moral problems don't really understand
what's going on.

Fundamentally, the world we live in is a pretty lonesome place.

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

The worst crime a person could commit is to attack publicly the
people who believe in the same thing he does.

In the long run the best way to live is to pick friends and
associates whose tastes and beliefs are the same as one's own.

Most of the ideas which get printed nowadays aren't worth the
paper they are printed on.

It is only natural for a person to be rather fearful of the
future.

My blood boils whenever a person stubbornly refuses to admit he's
wrong.

When it comes to differences of opinion in religion we must be
careful not to compromise with those who believe differently from
the way we do. -




L d

ED
PRECEDING PAGE BLANK- NOT FILM

--.:..

THE GOUGH-SANFORD RIGIDITY SCALE*

L. ; am often the last one to give up trying to do a thing.

2. There is usually only one best way to sclve most problems.

3. I prefer work that requires a great deal of attention Fo detail.
4. 1 often become so wrapped up in something I am doing that I find

it difficuit to turn my attention to other matters.

3. I dislike to change my plans in the midst of an undertaking.
L. I never miss going to church.
7. I usually maintain my own opinions even though wany other pecople

may have a different point of view.

0. I find it easy tou stick to a certain schedule, once I have
started it.

9. I do not enjoy having to adapt myself to new and unusual
situations.

10. I prefer to stop and think before I act even on trifling matters.

Lt I try to follow a program of life based on duty.

i2. I usually find that my own way of attacking a problem is best,

even thougii it doesn't always seem to work in the beginning.

i3. I am a methodical person in whatever I do

* This scale is now included in the California Psychclogical Inventory,
where it is labeled ¥y (Flexibility). 1In the CPI, the items are scored
in a reverse direction from that used in this book, so that a high
score denotes a nonrigid or flexible individual. Permission to
reproduce this scale has been granted by the Consulting Psychologists
Press.

PR
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I think it is usually wise to do things in a conventional way.

1 always finish tasks I start, even if they are not very
important.

I often find myself thinking of the same tunes or phrases for
days at a time.

I have a work and study schedule which I follow carefully.

I usually check more than once to be sure that I have locked a
door, put out the light, or something of the sort.

I have never done anything dangerous for the thrill of it.

I believe that promptness .is a very important personality
characteristic. "

I am always careful about my manner of dress.

I always put on and take off m& clothes in the same order.
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TABLE 1.2
Rotated Factor Loadings for 11 Variables -- Varimax

Total Sample: N = 798

Rotated Factor Loadings

Variable 1 2 3 4
1. Rigidity -.12 -.03 .72 .11
2. Dogmatism -.05 .03 .73 .02
3. Time to overcome 3 beliefs -.12 =-.11 04 .65
4. Time o solve after oéercoming 3 beliefs. -.09. -.25 11 .61
S. English ’ .59 .13 -.06 ~-.1l1
6. Reading .79 19 -.12  -.17
7. CQT Verbal .82 .05 -.11 -.05
8. CQT Information | .58 .52 -.05 -.04
9. COT Numerical .28 .69 02 -.13
10. Embedded Figures -.14 -.08 .01 .18
11. Perceptual Synthgsie -.01 " -.74 .00 .16
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TABLE 1.3
Primary Pattern: Direct Oblique Solucidns

Total Sample: N = 798

@vem W

Primary Pattern

Variable : 1 2 3 4
Rigidity -.02 -.01" .88 .05
Dogmatism | .00 .06 .83 .07
Time to overcome 3 beliefs -.08 .03 -.05 .88
Time to solve after overcoming 3 beliefs 15 -.02 .07 .73
English ' -.05 79 -.02 .01
Reading -.Pl .85 Q& .08
CQT Verbal -.16 .91 .02 .03
CQT Information | '_ .40 .61 :.02 .07
CQT Numerical .68 25 -.05 .02
Embedded Figures .76 © .07 .01 .03
. . Perceptual Synthesis ' .86 -.08 .02 -.02
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TABLE 1.4

Coordirates of Smallest Space Analysis: 2-Dimensional Solution

Total Sample: N = 798

Dimension

Variable i 1 2
1. Rigidity -2408.8 -173.9
2. Dogmatism -1740.5 «257.7
3. Time to overcome 3 beliefs 271.6 -1339.4
4.- Time to solve after overccming 3 beliefs -3.8 ) -952.5
‘5. English 21.4 889.5
6. Reading -96.0 504 .4
7. CQT Verbal -353.1 .1015.5
8. CQT Information 477.2 499.3
9. CQT Numerical 1104.7 296.3
10. Embedded Figures - 1289.1 -52.2
11. Perceptual Synthesis 1438.2 ~429.3

©

ERIC

Aruitoxt provided by Eic:
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TABLE 2.2

Rotated Factor Loadings.for 11 Variables -- Varimax

Male Sample: N = 518

Rotated Factor Loadings

Variable e L 1 2 3 4

1. Rigidity .15 .00 74 -.12
2. Dogmatism -.04 .03' 74 -.02
3. Time to overcome 3 beliefs .15 11 .G3 -.64
4. Time to solve after overcoming 3 beliefs -.12 .19 A1 -.64
5. English .07 24 .02 .11
6. Reading 77 .09 -.12 .26
7. CQT Verbal .80 .01 .13 .04
8. CQT Information .73 21 .06 .11
8. €QT Numerical 47 .51 .01 .19
10. Embedded Figures ~.13 .74 04 -.16
Perceptual Synthesis -.12 .73 00 -.18




TABLE 2.3
" Primary Pattern: Direct Oblique Solutions. .

Male Sample: N = 518

Primary Pattern

~Variable | 1 z 3 4

1. Rigidity -.05. .89 .08.. .05
2. Dogmatism : .08 .84 -,02 -.07
3. Time to overcome .3 beliefs .07 =-.05 -.09 -.85
4. Time to solve after overcoming 3:beliefs .02 .07 .05 -.78
5. English .76 -.05 .07 .03
6. Reading . .83 04 -.12 -.13
7. CQT Verbal - .88 .06 =-.21 .08

- 8. CQT Informaticn .81 .-.01 .03 .03
9. CQT Numerical | ‘ .52 .. -.07 . .42 -.05
10. Embedded Figures .11 .15 .84 .05
11. Perceptual Synthesis o -.10 .00 .81  -.05
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TABLE 2.4
Coordinates of Smgllest Space Analysis: 2-Dimensional Solution

- Male Sample: - N = 518

Dimension
Variable -1 2

1. Rigidity -2709.3 76.0
2. Dogmatism - -1878.1 269.2
3. Time to overcome 3 beliefs _ 532.0 1417.4
4. Time to solve after overcoming 3 beliefs . ;74.5 1183.5
5. English ' 393.9 -826.8
6. Reading -141.7 - -344.4
7. CQT Verbal -353.7 - -892.5
8. CQT Information 1324 -674.1
9. CQT Numerical 805.7 «230.1
7+ 10, Embedded Figures 1605.1 -144.6
11. Perceptual Synthesis ; : | -+ 1690.3 | 246.5
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TABLE 3.2
Rotated Factor Loadings for 11 Variables -~ Varimax

Female Sample: N = 280

Rotated Factor Lecdlings

Variable 1 2 3 4 1
1. Rigidity | -.08 ~-.05 .09 .15

2. Dogmatism ~-.05 .09 71 .00 {
3. Time to overcome 3 beliefs -.08 .11 .04 .62

4. Time to solve after overcoming 3 beliefs’ -.16 .16 11 .64 T
5. English .65 -.21 -.03 -.12
6. Reading 1 77 -.10 -.12 -.14
7. C€QT Verbal .82 .00 -.02 -.13
8. CQT Information 2 <25 -.10 -.04
9. CQT Numerical A4 - 47 .06 .11
10. Embedded Figures -.16 .63  -.02 .37
L1. Perceptual Synthesis -.15 .76 .03 .09
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TABLE 3.3

Primary Pattern: Direct Oblique Solutions

Female Sample: N = 280

Primary Pattern

Variable 1 2 3 4

1. Rigidity .00 .86 .09 .09
2. Dogmatism .04 .82 -.12 .13
3. Time <o overcomé 3 beliefs L -.03 -.02 .01 -.83
" 4, Time to solve after overcoming 3 beliefs .07 06 .09 .72
5. English .73 -.03 .05 .00
6. Reading .84 .05 -.10 .04
7. CQT Verbal 6 -.05 -.21 -.04
8. CQT Information .80 .03 .07 .08
9. CQT Numerical 47 .01 41 .03
10. Embedded Figures .10 -.05 .70 .24
11. Perceptual Synthesis .11 .02 .88 .12
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Female Sample: N =280

TuBLE 3.4
Coordinates of Smallest Space Anulysis: 2-Dimensional Solution

Dimension
Variable 1 2
1. Rigidity 2141.6 231.3
2. Dogmatism 2048.6 -174.7
3. Time to overcome 3 beliefs ‘ -141.8 -1582.1
4. Time to solve after oVercoming'3 beliefs - 56.1 -838.3
5. English -543.6 646.2
6. Reading ' -20.7 561.8
7. CQT Verbal -278.9 - 887.4
8. CQT Information -288.9 660.4
9. CQT Numerical ' -780.1 350.1
10. Embedded Figures ~907.8 ~-513.3 1
11. Perceptual Syanthesis -1284.5 -228.3 |
|
l
|
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TABLE 4.2
Rotated Factor Loadings for 1l Variables -- Varimax

Examiner 1, Male Sample: N = 56

Rotated Factor Loadings

Variable 1 2 3 &
1. Rigidity -.29 70 -.04% -.07
2. Dogmatism -.03 .74 .02 .18
3. Time to cvercome 3 beliefs lbl .51 .29 .11
4. Time to solve after overcoming 3 beliefs -.12 .28 -.03 .72
5. English . .69 -.11 =-.03 -.24
6. Reading J4 222 .29 -.18
7. CQT Verbsal _ .82 -.12 .00 .18
8.. CQT Information .72 0L .26 -.29
9. CQT Numerical . 40 15 =43 -.54
10. Embedded Figures -.10  «.12 .78 -.06
11. Perceptual Synthesis -.17 .03 .82 .12
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TABLE 4.3

"~ Examiner 1, Male Sample: N = 56

Primary Pattern

|
)
|
Primary Pattern. Direct Oblique Solutions 1
j

Variable ‘ i 2 3 4
1. Rigidity -.09 .81 -.02 .26
2. Dogmatism .16 77 -.07 -.11
3. Time to overcome 3 beliefs -.14 .62 .36 .09
4. Time to solve after overcoming 3 beliefs .21 .20 -.29 .92
i 5. English 78 01 -17 14
7. CQT Verbal - .82 .07 -.10 -.36
8. CQT Information .81 -.10 .08 .08
9. CQT Numerical .. 37 =.25 .27 .39
10. Eabedded Figures ' .08 .14 .92 -.29 .
11;' Perceptual Synthesis ' .22 .02 .86 -.10
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TABLE 4.4
Coordinates of Smallest Space Analysis: Z-Diﬁensional Solution

Exsainer 1, Male Sample:- N = 56 -

Dimension
Vaziable 1 2 3

1. Rigidity -1890.9 -78.5 -77.4

2. Dogmatism -1463.6 438.5 854.3

3. Time to overcome 3 beliefs -1036.3 -1563.8 -7.3

) 4. Time to solve after overcc.ing 3 beliefs -€05.1 181.2 -1648.2
; 5. English 214.8 1283.6 -185.1
, 6. Reading 280.2 468.6 V 131.5
P 7. CQT Verbal _ 410.9 1243.8 948.3
8. CQT Informstion 939.8 574.4 -59.3

9. CQT Humerical 1210.1 -71.0 -856.5

i0. Embedded-Figures 902.7 -1336.0 827.8

11. Perceptual Synthesis .. 1037.5 -1140.6 42.8

l
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TABLE 5.2
Rotated Factor Loadings for 11 Variables -- Varimax

Examiner 1, Female Sample: N = 41

‘Rotated Factor Loadings

Variable 1 2 3 4

1. Rigidity é.&ﬂ J2 .18 -.11

2. Dogwatism --15 .81 .13 .07

3. Time to overcome 3 beliefs - 42 28 -.09 .49

4. Time to solve after overcoming 3 beliefs -.13 01 -.39 .60

5. English .23 .16 A5 -.02

6. Reading 23 -.12 37 -.25

7. CQT Verbal .70 1o 41 .03

8. COT Information .81 .02 03 -.30

9. CQT Numerical ' .20 .19 .08 -.83

10. Embedded Figures -.23 18 -.73 17
11. Perceptual Synthesis T -.06 .12 -.5 .33
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& Primary Pattern:.

Examiner 1, Female Sample:

TABLE 5.3

N =41

Direct Oblique Solutions. .,-:

I P

Frimary Pattern

Perceptual Synthesis

" Variable 1 2 4
Rigidity .10 .84 .07

2. Dogmatism .16 .81 .16
3. Time to overcome 3 keliefs .31 .25 .53
4. Time to solve after overcoming 3 beliefs 03 -.04 .60
3. Epglish 23 -.16 .13
5. Reading .73 .10 .15
CQT VYerbal .82 -.16 .19
CQT Information 81 -.01 .23
CQT Numerical 00 -.27 .88
Embedded Figures .15 .17 .09
-.12 .10 .33




TABLE 5.4
Coordinates of Smallest Space Analysis: 2-Dimensional Solution

Exihiner'l; Female Sample: N = 61

L Diménsion
Variable ‘ 1 2
1. Rigidity e 465.0
2. Dogmatism 2103.7 <477.2
3. Time to overcome 3 beliefs : . 231.4 647.8
| 4. Time to solve after overcoming 3 beliefs =947.1 245.8
5. English -825.4 . =827.4
f 6. Reading -370.2 42.1
7. CQT Verbal -898.3 -264.8
8. CQT Information -209.5 509.7
_ 9. CQT Numerical -778.8 868.6
10. Embedded-Figures - -197.7 -528.4
11. éerceptual Synthesis 16.8 -681.1
3 e
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TABLE 6.2 i
Rotated Factor Loadings for 11 Variables -- Varimax

Examiner 2, Male Sample: N = 165

Rotated Factor Loadings

Variable 1 2 3 [

1. Rigidity -.23 .06 .75 .00
2. Dogmatism 5 -.02 .00 74 -.10
3. Time to overcome 3 beliefs -.22 -.06 -.06 ~-.74 ‘
4., Time to solve after overcoming 3 beliefs -.13 -.26 .26 -.64
5. Engligh .69 20 -.02 .01
6. Reading ‘ 77 .05 -.21 .27
7. CQT Verbal .78 .03 -.24 .12
8.. CAQT Information .80 - .10 -.09 24
9.; CQT Numerical ; .52 .32 .02 .06
10. Embedded Figures ' -.15 -.79 -.02 -.02
11. ﬁerceptual Synthesis '. -.17 -.75 -.04 -.26

} —y
e
n

e,
o3
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‘ _ TABLE 6.3

Primary Pattern: Direct OblidﬁésSolutidns

Examiner 2, Male Sample: ' N = 165

L . N _ , Primary Pattern
Variable | 1 2 3

1. Rigldity o .0 .86 .03
2. Dogmacism . .20 .81 -.05

. 3. Time to overcome 3 beliefs .13 -.20 -.10

| 4. Time to soivz after overcoming 3‘beliefs -.02 .21 .20
5. English o .78 -.08 .10

: 6. Reading .80 .08 ~-.09

r 7. CQT Vertal .84 13 -.10
8. CQT Information _ ' 84 -.03 -.05

. 9. CQT Numerical .58 -.08 .27
10. Embedded Figures .07 .02 .89 v,
11. Perceptual Synthesis 07 -.04 .80

3
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TABLE 6.4
Coordinates of Smallest_Space Analysis:

Examiner 2, Mzle Sample:

2-Diﬁensional Sclution

N =165

_ Dimension
.Variable 1 2
1. Rigidity ~2146.6 -536.9
2. Dogmatism | -1947.6 303.8
3. Time to overcome 3:$e11efs 506.7 -1312.9
4. Time to solve after ;vercoming 3 beliefs -76.4 -1064.5
5. English | 127.9 1010.6
6. Reading -269.0 153.1
7. CQT Verbal -423.5 543.4
8. ¢Qr Informagién 20.8 353.2
9. CQT Numerical.. ' 751.1 867.3
10. Embedded-Figurés .M.; 1916.8 -14.0
11. Perceptual Synthesis 1539.7 -303.0
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TABLE 7.2

Rotated Factor Loadings for 11 Variables -- Varimsx

Examiner 2, Female Sample:

N = 102

Rotated Factor Loadings

Variable 1 2 3 4

1. Rigidity -.15 .02 73 .00

2. Dogmatism -.04 . ;06 .70 -.15

3. .Time to overcome 3 beliefs -.09 .25 02 -.68
4. Time to solve after overcoming 3 beliefs -.06 .10 14 -.69

5. English .73 .28 .04 .02

6. Reading .83 .08 .14 .04

7.. CQT Verbal .83 .00 .06 .00

8. CQT Information .75 .11 .20 .18

9. CQT Numerical - .53 -.3 .01 .23

10. Embedded Figures -.13 .76 .08 -.20
11. Perceptual Synthesis -.18 77 .03 -.15
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TABLE 7.3

Primaty Pattern: Direct Oblique Solutions

Examiner 2, Femelie Sample:

N = 102

Primary Pattern

Variable - 1 2 3 4
1. Rigidity - -.05 .05 .83 -.10
2. Dogmatism .09 .02 .85 .09
3. Time to overcome 3 beliefs .05 11 -.07 .78
4. Time to solve after overcoming 3 beliefs 02 -.12 .06 .88
5. English .77 .16  -.04 .08
6. Reading .88 -.08 .04 .02
7. CQT Verbal 90 -.16 -.03 .05
8. CQT Information 79 -.04 711 .10
9. CQT Numerical .55 .26 -.10 -.13
10. Embedded Figures .04 .82 .06 .05
11. Perceptual Synthesis .09 .87 .01 .05
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TABLE 7.4
Coordinates of Smallest Space Analysis: 2-Dimensional Solution

Examiner 2, Female Sample: = N = 102

Dimension

Variable | o 2

Rigidity

Dogmatism

Time to overcome 3 beliefs

Time to sclve after overcoming 3 beliefs
English

Reading

CQT Verbal

CQT Information
CQT Numerical
Embedded~Figures

Perceptual Synthesis
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TABLE §.2
Rotated Fsctor Loadings for 11 Variabies -- Varimax
Examiner 3, Male Sample: N = 86

Rotated Factor Loadings

Variable 1 2 3 4

1. Rigidity -.02 75 -.13 -.28

2. Dogmatisn -.07 380 02 -.02

3. Time to overcome 3 beliefs -.11 .06 05 -.67

4. Time to solve after overcoming 3 beliefs -.05 .31 06 -.9%9

5. English .74 10 -.31 .13

6. Reading 78 =24 -.03 .09

7. CQT Verbal 73 -.15 -.10 .06

8. CQT Information .69 A3 =24 .11

S. CQT Nunmerical | .46 13 -.39 .49

10. Embedded Figures -4 .00 .76 .00
11. Perceptual Synthesis -.23 -~.06 75 =.15
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TABLE 8.3

Primery Pattern: Direct Oblique Solutions

Examinef 3, Male Sample:

N = 86

Primary Pattern

.19

l Variable 1 2 3 4
. 1. Rigidity .00 .93 .15 .09
2. Dogmatism -.02 .79 -.06 .25
3. Time to overcome 3 beliefs 15 -.09 :.10 .84

" 4. Time to solve after overcoming 3 beliefs 04 ;27 .01 .67
| 'S, English' .86 -.12 .12 .03
6. Reading .85 22 -.15 .08
( 7. €QT Verbal 81 .12 -.09 .08
8. CQT Information .78 .-.26 .04 .04
9. CQT Numerical S1 -.17 .24 .38
, 10. Embedded Figures .05 .13 91 .13
11. Perceptual Synthesis .00 .79 .03
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TABLE 8.4
Ccordinates of Smallest Space Analypisf" 2-Dimengsional Solution

Examiner 3, Male Sample: N = 86

Dimension
Varisble | , 3 e e e 5 ,
1. Rigidity -1965.4 554.5
2. Dogmatism ' =2102.3 29.6
3. Time to overcome 3 beliefs -470.1 -1209.9 '
4. Time to solve after overcoming 3 beliefs -1125.0 -834.6
3. English 936.9 354.6
6. Reading 5.6 814.9
7. CQT Verbal 210.1 883.0
| 8. CQT Information 1104.4 674.2
9. CQT Numericel 525.7 -222.1
10. Embedded-Figures 14645.5 -714.8
11. Perceptual Synthesis T 14347 -229.4
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TABLE 9.2
" Rotated Factor Loahfngs for 11 Variables -- Varimax

Examiner 3, Female Sample: N = 68

Rotated Factor Loadings

Variable — 1 2 3 4
1. Rigidity « -.08 .81 .15 .14
2. Dogmatism -.03 .75 -.20 .02

3. Time to overcome 3 beliefs .08 09 -.15 71

4. Time to solve after overcoming 3 beliefs -.32 .04 .00 .58

5. English - 46 -.03 .36 -.28
6. Reading 11 -.33 24 -.26
7. CQT Verbal .81 -.06 046 -.11
8. CQT Information .73 .06 .22 .06
9. CQT Numerical _ 34 -.11 .57 -.06
10. Embedded Figures : a2t .1 -3 .15
11. Perceptual Synthesis ' '-.09 : -01 -.78 .01
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TABLE 9.3
Primary Pattern: Direct OLlique Solutions

Examiner 3, Female Sample: _N = 68

Primarv Pattern

Variable . ..i 2 3 4

1. Rigidity -.02 .86 21 -.11
2. Dogmatism - .07 .88 -.21 .05
3. Time to overcome 3 beliefs -.17 01 . .10 .89
4. Time to solve after overcoming 3 beiiefs .35 -.08 -.17 .67
S. Engliseh : 47 -.04 .28 -19
6. éeading | .72 .24 .09 .12
7. CQT Verbal 89 -.02 -.13 .01
8. CQT Information .81 =-.1§ 09 ~.16
9. CQT Numerical .32 .07 .57 -.05
10. Embedded Figures .03 . -.03 .78 .09
11. Perceptual Synthesis .00 -.04 .87 -.08
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TABLE 9.4
Cuordinates of Smallest Space Analysis: 2-Dimensional Solution

Examiner 3, Female Sample: N = 6§

Dimension
Variable 1 2 3
1. Rigidity : -1116.9 -1124.9 541.3
2. Dogmatism ' o - -1923.0 -494.2 496.9
3. Time to overcome 3 beliefs -592.1 30.2 -1689.0
4. Time to solve after overcoming 3 beliefs -737.0 ~ 1141.7 -649.2
5. English 749.3 | 395.7 -351.3
8. Reading -1%8.4  218.5 . 3233
7. CQT VYerbal 84.8 1172.1 629.1
8. CQT Information 725.5 . 773.3 834.5
3 CQT Numerical 8031 -380.9 605.0
10. Embedded-Figures . 948.8 -715.2 -628.9
11. Percepcual Synthesis o 1255.9 -1016.3 -111.2
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TABLE 10.2

|

4

|

i

Rotated Factor Loadings for 11 Variables -- Varimax
Examiner 4, lMale Sample: N = 150

Rotated Factor Loadings . |

Variable ) 1 2 3 4
1. Rigidity -.18 .06 A7 .18
2. Dogmatism -.11 .03 .76 -.06
3. Time to overcome 3 beliefs -.14 .06 .09 .74 '

4. Time to solve after overcoming 3 beliefs -.16 27 .00 .72

5. English .66 -.18 -.10 -.17
6. Reading 81 -.08 -.10 -.24
7. CQT Verbal .82 01 -.17 -.05
8. CQT Information 72 -.19 -.12 .02
9. CQT Numerical .55  -.51 02  -.17
10. Emhedded Figures -.18 .82 .09 .12
11. Perceptual Synthesis ' -.07 .82 .02 .15
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TABLE 10.3 . .-~

Primary Pattern: Direct Oblique Solutions

Examiner 4, Male Sample:

N = 150

we e T

Primary Pattern

-

Variable . 1 2 3 4:
1. Rigidity .00 .07 .88 -.13
2. Dogmatism .06 - .03:. .84 .15
3. Time to overcome 3 beliefs .03 14 '-..06 91
4. Time to solve after overcoming 3 beliefs .08 .13 .05 .78
5. English .73 .01 .01 .06
6. Reading .86 .13 .01 .12
7. CQT Verbal .89 .20 .06 -.06
3. CQT Information R H .04 02 -.12
9. CQT Numerical .60 N3 .11 .03
10. Embedded Figures - .16 .84 .06 -.01-
11. Perceptual Synthesis .03 .88 .01 .04

ERIC

Full Tt Provided by ERIC.
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TABLE 10.4
Coordinateg of Smallest Space Analysis: 2-Dimensional Solution

Examiner 4, Male Sample: N = 150

4 Dimension
| Variable _ 1 2 3

1. Rigidity . : -1785.7 1111.1 623.4

2. Dogmatism -1471.5 909.0 - -91.9

3. Time to overcome 3 bzliefs 372.6. 863.6 -1498.8 .

4. Time to solve after overcoming 3 beliefs . 1140.7 716.6 -773.4
| 5. English 168.4 -1005.2 ~536.0

6. Reading -271.9 -811.6 -318.9

7. CQT Verbal -781.6 -1141.5 -137.7

8. CQT Information _ -470.7 -1029.5 460.7

9. CQT Numerical 754.5 -543.6 279.4 1
10. Embedded-Figures 9§6.0 270.8 1040.4 '
11. Perceptual Synthesis 1359.2 . 660.4% 952.7 |

- ¢ -
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TABLE 11.2
Rotated Factor lLoadings for 11 Vgriables -- Varimax

Examiner 4, Female Sample: N = 28

Rotated Factor ioadings

Variable 1 ° 3 4
1. Rigidity .15 -.03 .48 .26
2. Dogmatism .00 .03 .70 -.06
3. Time to overcome 3 beliefs ' 23 -.23 -.07 71
4, Tige to solve gfter overcoming 3 beliefs 15 -.22 .25 .77
5. English -.77 -.13 -.05 -.2%
6. Reading -.72 .07 33 -.20
7. CQT Verbal -.75 41 -.16 -.04
8. CQT Information -.65 .38 -.33 =-.16
9. CQT Numericsl -.58 27 =27 -.07
10. Embedded Figures 17 -.81 -.07 .33
11. Perceptual Synthesis o 13 -.89 -.04 .16
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| TABLE 11.3
. Primary Pattern: Direct Oblique Solutions

Examiner 4, Female Sample: N = 28

Primary Pattern

Variable . 1 2 .3 4
1. Rigidity | .04 ;13 -.83 .12
2. Dogmatism ; .11 .16 -.58 -.38
3. Time to overcome 3 beliefs 11 -.14 .09 -.74
| 4. Time to solve after overcoming 3 beliefs 02 .-.09 -.27 -.82
English .85 .40 00 -.14
f 6. Reading .79 .10 41 -.05
7. CQT Verbal ' 81 -.24 .05 .14
"\ 5§, CQF Information 69 -.20 -.26 -.01
9. CQT Numerical 70 -3 w21 .13
10. Embedded Figures 11 ‘;;éov RS TARNPYS

11. Perceptual Synthesis 10 -.91 12 -.02




TABLE 11.4
Coordinates of Smallest Space Analysis: Z-Dimensional Solution

Examiner 4, Female Sample: N = 28

L Dimension
Variable | | 2 3
1. Rigidity ' -2377.5 -31.6 830.4
2. Dogmatism -1375.0 33.8 -1303.5
3. Time to overcome 3 beliefs 787.1 -649.4 -733.8
| 4. Time to solve after overcoming 3 beliefs -235.6 -879.9 -592.5
5. English 205.3 1315.0 -380.9
f 6. Reading 1196.6 1620.0 -64.7
| 7. CQT Verbal 531.7 322.6 241.6
8. CQT Information -1.4 171.7 75.7
9. CQT Numerical -75.0 683.3 856.3
10. Embedded-Figures 6386.7 -1038.9 243.5
11. Perceptual Synthesis 657.2 «946.6 827.9
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TABLE 12.2
Rotated Factor Loading for 14 Variables
Which Include Natural Science 181

Essay and Objective Tests

N = 100
Rotated Factor Loadinga-
Variable 1 2 3 4 5
1. Rigidity -.12 .04 .68 -.03 14
2. Dogmatism -.11 -.02 .75 .09 .05
3. Time to overcome 3 beliefs -.13 .06 .02 .67 .18
4. Time to solve after overcoming 3 beliefs -.14 .46 .26 46 -.14
5. Englich .18 -.12 16 <31 -.41
6. Reading .54 .01 27 -.26 -.58
7. CQT Verbal .34 .03 -.15 -.13 -.75
8. CQT Information | 25 =22 -.19 -.01 -.7%
9. CQT Numerical ) 21 -.53 -.13 14 -.40
10. Embedded-Figures .03 .75 .08 13 -.05
il. Perceptual Synthesis ol .1 -7 .08 .21
12. Natural Science Final Essay .83 06 -.10 -.17 -.11
13. Natural Science Final Objcctive .76 -.}S -.16 -.13 -.35
14. Natural Science Objective Test 7 79 -.06 -.09 -.05 -.37
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APPENDIX C

DESCRIPTION OF THE CONTENT OF 33 COURSES EMPLOYED IN THIS RESEARCH
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PRECEDING PAGE BLANK- NOT FILMED

Description of Various Courses Employed as
Measures of Academic Success

(from Michigan State University Catalog Issue ~ 1966)

AMERICAN THGUGHT AND LANGUAGE
Univevsity College

American Thought and Language 1l11. (Comm. Skills 111.) Fall, Winter,
Spring, Summer. 3(3-1) Satisfactory grade on English proficiency
exanination or satisfactory grade in Preparatory English.

Training in reading and writing through the use of selected American
documents; particalar emphasis on structure and development of ideas.
Introduction to library use. Weekly writing assignments.

American Thought and Language 112. (Comm. Skills 112.) Fall, Winter,
Spring, Summer. 3(3-1) 11l. Training in reading and writing
through the use of selected American documents; particular emphasis on
syntax. Library papers. Weekiy writing assignments.

American Thought and Language 113. (Comm. Skills 113.) Fall, Winter,
Spring, Summer. 3(3-1) 112. Training in reading and writing through
the use of selected American documents; particular emphasis on problems
of style. Library papers. Weekly writing assignments.

NATURAL SCIENCE
University College

Natural Science 181. Fall, Winter, Spring, Summer. 4(2-3) Area of
reproduction and cell theory to demonstrate function of empirical
methods in science. Heredity to exemplify the development and use of
theories or conceptual schemes in science. Emphasis ou the role of
theory in science.

k-
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Natural Science 182. Fall, Winter, Spring, Summer. 4(2-3) 181.
Consideration of geological processes of the earth and organic evolution.
The scientific methods involved and social and cultural consequences of
the historical development of areas considered.

Natural Science 183. Fall, Winter, Spring, Summer. 4(2-3) 182.
Theories of the solar system considered as an illustration of a
succession of scientific explanations. The molecular and atomic theories
of matter, and the methods of their development. Emphasis on the social
and philosophical preconditions for acceptance of new scientific ideas.

SOCIAL SCIENCE
University College

Social Science 231. Fall, Winter, Spring, Summer. 4(4-0) Basic
concepts used in analysis of social behavior. Processes by which new
members of group are oriented to prevailing patterns of behavior. Part
played by such agencies as the family, school, and church in the
developuent of personality and in the socialization process.

Social Science 232. Fall, Winter, Spring, Summer. 4(4-0) 231. '
Problem of satisfying human needs and wants. This includes socio-

psychological (noneconomic) needs and wants as well as treatment of ways

in which resources are allocated and products distributed in response to

economic needs and wants. Economic institutions with emphasis on their
relationships to other aspects of human behavior.

Social Science 233. Fall, Winter, Spring, Summer. 4(4-0) 232.
Problem of regulating and controlling human behavior. Social control
functions of informal groups as well as family, church, and school.
Controls exerted by the institution of government. Controlling and
regulating human behavior on the international level.

HUMANITIES

University College

Humanities 241. Fall, Winter, Spring, Summer. 4(4-0) Sophomores.

A field of study in relation to general education; classical background
of Western man as seen in Greek pattern of coumunity life, religion,
philosophy, literature, and art; Roman contributions as seen in the
imperial idea, in concepts of the good 1ife, in architecture and _
engineering, and in development of law; Christian roots of Western
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civilization as seen in its spiritual foundations, the basic teachings
of Jesus Christ, and growth of the early Church.

Humanities 242. Fall, Winter, Spring, Summer. 4(4-0)  241.

Medieval man in Western Europe; economic life on manor and in towns;
political ideas and practices in feudal times, influences from Islam and
the East; creation of a Christian synthesis in spirit, thought,
education, literature, art, and music; emergence of modern man and
modern forces in Western civilization; transition to a dynamic
capitalist ecoromy; the development of nation state; humanism as
expressed in literature, art, and music; the Protestant Reformation.

Humanities 243. Fall, Winter, Spring, Summer. 4(4-0) 242.
Intellectual foundations of the modern world: revolution in science;
thought, literature, and art of the Enlightenment. Locke and origins of
democratic political theory, the liberal revolutions, romanticism and
idealism in philosophy and the arts, impact of the machinpe, advance of
science, nationalism and imperialism; attacks on liberalism from Right
and Left; break-up of liberal order; effect of World Wars; rise of
collectivism; contemporary spirit in literature and art; contemporary
views of the world and man.

CHEMISTRY

College of Natural Science

General Chemistry ll1l. Fall, Winter. 4(3-3) MIH 111 concurrently.
For students in Chemistry, Chemical Engineering, Pre-Medical and others
desiring a more comprehensive introduction to chemistry. This course,
112 and 113 constitute a general sequence on fundamental chemical
principles.

Laws of chemical combination, gas laws, simple structures of atoms,
periodic system, chemical equilibrium, oxidation-reduction, etc.
Fundamental principles will be illustrated by discussions of the more
important elements, including their occurrence, preparation, and
properties.

General Chemistry 112. Winter, Spring. 4(3-3) 111 or approval of
department. Continuation of 111.

General Chemistry 113. Fall, Spring. 3(3-0) 112 or approval of
department. Continuation of 112.
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ECONOMICS

Coliege of Business

Introduction to Economics 200. Fall, Winter, Spring, Summer. 4(4-0)
Problem of unemploymenf:; meaning and determination of national income;
the multiplier; the accelerator; fiscal policy; deficit spending;

monretary policy; banks creation of money; international aspects of the
employment problems.

ENGLISH
College of Arts and Letters

Forms of Literature 206. Fall, Winter, Spring, Summer. 3(3-0)
Required of majors and minors. OCpen to Freshmen. Major forms of
prose fiction, designed to reveazl artistic problems met and solved by
these forms. Prepares students for advanced literary study by
acquainting them with the cecnventions of various literary forms, by
Providiag a critical vocabulary and by furnishing experience in reading

- and writing critical evaiuations of outstanding literary works from all
historical periods.

Forms of Literature 207. Fall, Winter, Spring, Summer. 3(3-0)
Required of majors and minors. Open to Freshmen. Major forms of

drama, designed to reveal artistic problems met and solved by these
forms.

Forms of Literature 208. Fall, Winter, Spring, Summer. 3(3-0)
Required of majors and minors. Open to Freshmen. Major forms of
poetry, designed to reveal artistic problems met and solved by these

" forms.

HISTORY
College of Arts and Letters

History 222. The Growth of American Civilization: Foundations of
the Republic. (222A.)  Fall, Winter, Spring, Summer. 3(3-0)

Extension of European civilization to America, severance of European
ties, and beginnings of nationalism.

o~

—— _m
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History 223. The Growth of American Civilization: The Strengthening
of Nationality. (222B.) Fall, Winter, Spring, Summer. 3(3-0)
Slavery and Manifest Destiny, preservation of the Union, and rise of
agrarian and urban conflicts.

History 224. The Growth of American Civilization: America Comes of
Age. (222C.) Fall, Winter, Spring, Summer. 3(3-0) The experiment
with imperialism, progressive era, nation engulfed in world conflict,
growing regulation of domestic economy, global war.

i

* [
paute™ T

MATHEMATICS
College of Natural Science

Mathematics 111. College Algebra. Fall, Winter, Spring, Summer.
5(5-0) 1% years of high school aigebra, 1 year of high school"
geometry, satisfactory score in algebra placement examination,
trigonometry or 102 or concurrently: Sets and equations, simultaneous
equations and matrices, vectors, inequalities, functions and relations,
inverse functions, elementary theory of equations, trigonomctric
equations and identities, polar coordinates, parametric equations,
straight line analytic geometry.

Mathematics 112. Analytic Geometry and Calculus I. Fall, Winter,
Spring, Summer. 5(5-0) 109 or 111: The sequence 112, 113, 214, 215
is an integrated course in calculus, analytic geometry and differeantial
equations covering derivatives, curve sketching, definite and indefinite
integrals, area, volume, transcendental functions, vector analysis,
solid geometry, partial differentiation, multiple integrals, infinite
series, power series, differential equations.

Mathematics 113. Analytic Geometry and Calculus II. Fall, Winter,
Spring, Summer. 5(5-0) 112. A continuation of 112.

PHILOSOPHY

College of Arts and Letters

Philosophy 137. 1Introduction to the Principles of Right Reason.

Fall, Winter, Spring, Summer. 3(3-0) Not open to Seniors or students
with credit in 391; Study of critical thinking, concerned with analysis
of deductive and inductive arguments, criteria of sound definition, and
problems of right reason arising from ambiguity, vagueness, and emotive
dimension of language.

I

D
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POLITICAL SCIENCE
College of Social Science

Political Science 200. 1Introduction f:0 Political Science. Fall,
Winter, Spring, Summer. 5(3-0) Awquaints the student with the
theories, methods and concepts of political science. Emphasis is on
ideology and interests in the political process.

Political Science 201. 1Introduction to Political Science. Fall,
Winter, Spring, Summer. 5(3-0) 200. Continuation of 200. Emphasis
on function of institutions in political systems and individual
motivation and behavior in the political process.

Lid

e

PSYCHOLOGY
College of Human Medicine

College of Social Science

Psychology 151. General Psychology. Fall, Winter, Spring, Summer.
4(4-0) Survey of psychological topics including learning motivation,
emotions, intelligence, personality, and social relations. Students
participate in psychological experiments outside of class for up to

3 to 5 hours a term. '

Psychology 225. Psychology of Personality. Fall, Winter, Spring,
Summer. 3(3-0) 151 or 200. Application of psychological principles
to an introductory understanding of personality and interpersonal
adjustments; social motivation, frustration, conflicts, and adjustment |
mechanisms; theories of adjustment, the assessment of personality,

problems of mental hygiene and some theories of psychotherapy.

I

SOCIOLOGY
College of Human Medicine

College of Social Science

Sociology 241. Introduction to Socioclogy. Fall, Winter, Spring,

Summer. 4(3-0) Sophomores. Introduction to nature of sociological

inquiry and to concepts and principles of sociology. Analysis focuses *
on institutional features of moder.. society and oi structure and

dynamics of social organization.
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Sociology 251. Introduction to Social Psychology. Fall, Winter,
Spring, Summer. 3(3-0) Sophomores or approval of department.
Relation of individual to his social environment, with special reference
to personality development, communication and role behavior.

STATISTICS
College of Natural Science

Statistics 121. Introduction to Probability. Fall, Winter, Spring.
4(2-2). Three high school units in mathematics including 1% units in
Algebra and satisfactory grade on placement test or 082; 1 unit in
Geometry; % unit unspecified with trigonometry or Algebra strongly
recommended: Sets and algebra of sets. Chance experiments, outcomes
and events. Probabilities of events. Conditional probability,
independent trials, Bayes®' theorem. Introduction to statistical
inference relevant to business decision problems.
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APPENDIX D

L

PARTIAL CORRELATIONS BETWEEN ACADEMIC PERFORMANCE,
P 4

ANALYSIS AND SYNTHESIS, AND ACADEMIC ABILITY, FOR VARIOUS MAJORS,

HOLDING ENGLISH AND READING COMPREHENSION CONSTANT
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