72-13,468

HOWARD, George, 1837-
PROBLEM-SOLVING RIGIDITY AND FAILURE EXPECTANCY.

The City University of New York, Ph.D.,

1972
Psychology, general

University Microfilms, A XEROX Company , Ann Arbor, Michigan



PROBLEM-SOLVING RIGIDITY AND FAILURE EXPECTANCY
by

George Howard

A dissertation submitted to the
Graduate Faculty in Psychology
in partial fulfillment orf the
requirements for the degree of
Doctor of Philosophy, The City
University of New York.

1971



This manuscript has been read and accepted for the
Graduate Faculty in Psychology in satisfaction of
the dissertation requirement for the degree of
Doctor of Philosophy.

. i B _ s s
o iSicnl o~ J 4 P /‘_1,4& b sl ll & N
date Chairman of Examining Committee
/a2 W 2/75 7
77 date Executive Officer

Jertrude 3chmeldlcry iheol.

«lden .esstally, 1h.D.

arvin lLarlins, Fnr.D.

Supervisory Committee

The City University of New York



PLERASE NOTE:

Some pages have indistinct
print. Filmed as received.

UNIVERSITY MICROFILMS,



-1 -
Acknowledgments

I would like to express my appreciation to more people
for their diverse contributions to the successful comple-~
tion of this manuscript than space would allow., Let this,
then, stand as a blanket "Thank you" to those who must
remain nameless,

Deep gratitude is expressed to the members of my dis-
sertation committee, Dr., HMarvin Karlins, Dr. Alden Wessman,
and particularly to Dr. Gertrude Schmeidler, my committee
chairman, who provided numerous suggestions, corrections,
refinements and all other forms of academic support, along
with continual encouragement and emotional support through
several periods of personal crisis.

Thanks must alsu be given to Dr. Bernard Seidenberg
and Dr, Alvin Snadowsky who went ocut ol their way to arrange
for subjects to participate in this study. Dr. Charles P.
Smith made some important suggestions and provided encour-
agement for pursuing the area of research, and Dr., William
Oakes made many important suggestions for refinement of the
original dissertation proposal.

Mrs. Helen O'Connell, who also typed the final draft
of the manuscript, Mrs. Judith Sirois, and Miss Regina
Kenney helped in the preparation of the test materials used,

and Miss Kenney served as assistant experimenter during the



- IY -~

administration of the study. 1 am deeply indebted to them
for their time, effort, and dedication.
Finally, my deepest appreciation is given to my wife,

Christine, who not only devotedly typed the manuscript,
but who provided the support and impetus for the manuscript
to have reached its final stage.

George Howard

New York City

June, 1971



- I1II -~

Table of Contents
Section
Acknowledgments
Table of Contents
List of Tables
List of Figurecs
Preiace
Introduction
History o. Rigidity
Rationale Zor the Current Research
Hypotheses
Hypothesis 1
Hypothesis 2
Hypothesis 3
Hypothesis 4
Exploratory asnalyses
nchievement .otivation
Succers/Failurc and Expectancy
Attribution
Method
Subijects
Measures

The Einstellung Tests

The Anagrams Test

Page

III
Vi
XII1I

KIV

16
25
38
44
44
46
48

51



- IV -

Table of Contents

Section
Estimates of confidence and
Probability of Success Estimates
Demographic Data and Inquiry
Materials
Procedure
Results
Sex Differences
Statistical Procedures
Hypothesis 1 and relevant exploratory analyses
Hypothesis 2 and relevant exploratory analyses
Hypothesis 3 and relevant exploratory analyses
Hypothesis 4 and relevant exploratory analyses
Exploratory Analysis: Prior experience with
failure
Exploratory Analysis: Problems solved during
study
Exploratory Analysis: Ss responding opposite to
manipulation
Discussion
General Discussion of Hypotheses
Hypothesis 1

Hypothesis 2

55

56

59

G5

67

70

73

82

B6

920

30

93

95



Table of Contents

Section
Hypothesis 3
Hypothesis 4
Exploratory Analyses
Achievement :lotivation, Attribution
and Expectancy

Table of Results

Appendix
Appendix A: Oral Instructions presented to Ss
Appendix Bj: Anagram Test Solutions, Form A
Appendix Bz: Anagram Test Solutions, Form B
Appendix C : Debriefing letter to Ss
Appendix D : Instructions to Ss appearing on

test booklets

Bibliography

99

104

120

116

147

151

152

15:

154

156



Table

d4a

4c

Sa

5b

5¢

- vVl -
List of Tables

Title

™o forms of the Water Jar Test.

The Anagram Tests.

Comparison between male and {emale Ss on
mean PE; and EI rigidity scores.

Means of the experimental groups on EIL
scores.

Analysis of variance for effect of experi-
mental manipulation on EII scores.
Selected comparisons on EIl1l scores by
Scheffé method.

Mean change scores of the experimental
groups from EI to EII (EII - EI)
Analysis of wvariance for rigidity change
scores, EI1 - EI.

Selected comparisons of EII - EI change
scores by Scheffé method.

Comparison of mean EII scores between
Rigids and Non-Rigids not successfully
manipulated.

Mean number of non-Einsteilung solution
attempts made on probleas 1 - 7 of EI and

EII and mean change score from EI to EII

Page

50

54

121

121

121

122

125

123

123

121

125



Table

7a

7c

74

8a
8b

gc

10

lla

= VI1II =

Title
Analysis of variance for the number of non-
Einstellung solution attempts made during
problems 1 - 7 of EI.
Analysis of variance for the number of non-
Einstellung solution attempts made during
problems 1 - 7 of EII.
Analysis of variance for the change in the
number of non-ginstellung solution attempts
made, problems 1 - 7, EI - EII.
Correlations for the experimental groups

between the number of non-Einstellung solu-

tion attempts made, problems 1 - 7 of EI and

EII.
Mean PE; scores for the experimental groups.

Analysis of variance for PEj scores,

Selected comparisons of PE; scores by Scheffé

method,

Comparison of PE; scores of unsuccessfully
manipulated Sg .

Comparison of the sexes on PE for Problem
1 of Anagrams.

Mean change in PE from task to task prior

PE; - PE (EI1) + PE (A;) )
2

to manipulation (

125

126

126

126

127

127

127

128

128

125



l1c

lid

lie

11 £

12

12a

12b

12¢

- VIII -

Title

Analysis of variance for the change in PE
from task to task prior to manipulation.
Selected comparisons of PE changes from
task to task prior to manipulation by
Schefre' method.

Chi-square for the data of Table 1llb:
observed and expected freguencies of PE
rising, falling, or not changing from

task to task.

Comparison between Rigids and Non-Rigids,
not successfully manipulated, on PE changes
from task to task.

Chi-Bguare for data of Table lle.

Mean average change in PE during problems
l - 7 of EI and EII.

Analysis of variance for the difference
between the average PE for problems 8, 9,
and 10 and problems 1 of EI.

Selected Scheffe comparisons of PE changes
during EI.

Comparison between Rigids and Non-Rigids,
not successfully manipulated, on PE changes

during EI.

129

129

150

130

130

132



l12e

12¢F

13

l3a

13b

13c

134

- TX =-

Title
Analysis of variance for

EII.

PE changes during

Selected comparisons by Scheffe method of

PE changes during EII.

Comparison between Rigids and Non-Rigids,

not successfully manipulated, on PE changes

during EII.

Means of the experimental groups on average

PE change on problems 1 - 7 of EI and EII,

number of such changes greater than one

scale point, total number of PE changes, and

change scores from EI to
able.

Analysis of variance for
change during problems 1
Analysis of variance for
change during problems 1
Analysis of variance for
changes greater than one
problems 1 - 7 of EI.
Analysis of variance for
changes greater than one

problems 1 - 7 of EII,

EII for each ®ari-

the average PE

- 7 of EI.

the average PE

- 7 of EII.

the number oi PE

scale point on

the number of PE

scale point on

132

132

133

134

135

135

136



13f

13g

13h

134

14

lda

14b

lic

-x-

Title Page
Analysis of variance for the total number
of PE changes made during problems 1 - 7
of EI. 136
Analysis of variance for the total number
of PE changes made during problems 1 - 7
of EII. 136
Analysis of variance for change in average
magnitude of PE change from EI to EII (prob-
lems 1 - 7). 137
Analysis of variance for changes from EI to
E1I in the number of PE changes greater than
1 scale point during problems 1 - 7. 137
Analysis of variance for changes from EI to
EII in the total number of PE changes made,
problems 1 -~ 7. 127
Mean reported High School average, number of
College courses failed, and college average. 138
Analysis of variance for reported High School
Average. 138
Analysis of variance for the number of college
courses reported failed. 1:8
Analysis of variance for reported college

average. 139



l5a

lé

léa

17

17a

18a

18b

19

20

- XTI -

Title Page
Mean number of correct solutions on prob-
lems 1 - 7 of EI. 140
Analysis of variance for the mean number
of correct solutions on problems 1 - 7 of 140
EI.
Mean number of correct solutions on problems
1 - 7 of EII. 141
Analysis of variance for the mean number of
correct solutions on problems 1 - 7 of EII. 141
Mean change in number of correct solutions
achieved on problems 1 - 7, EI and EII. 142
Analysis of variance for the data of Table
17. 142
Correlation between the number of correct
solutions during problems 1 - 7 of EI and
EII. 113
T test comparisons between correlation co-
efficients shown in Table 18a. 143
Mean number of anagrams solved correctly by
those whose expectancies went opposite to 144
manipulation.
Mean PE; for those whose expectancies went

opposite to manipulation. 144



Table

21

22

23

24

- XII -

Title
Mean PE for problem 1 of EII for the
experimental groups.
Mean PE;, by sex, of those whose expec-
tancies went opposite to manipulation plan.
Sex differences in PEj{ and EI scores for Ss
in the experimental groups .N=93
Mean PE;, by sex, combining data of tables

22 and 23.

107

145

145

115



Figqure

Figure 1

= XIII -

List of Fiqures

Title
Diagrammatic representation of the
establishment of experimental groups,
and their composition by sex: absolute

number and percentage.

47



- XIV -

Preface

The concept of rigidity has long been a major concern
in the study of human behavior. Psychoanalysts (as cited
by Luchins and Luchins, 1959), whatever their specific
emphasis, dealt with the broad concept and attributed to
it some defensive quality. Goldstein (1943), working with
organically impaired and mentally deficient individuals did
the same. In fact, most thecrists concerned with abnormal
behavior or human development (e.g., Kounin, 1941l; Werner,
1946, etc.,) have dealt with rigidity in some way.

In the 1940's, the concept was introduced into the
study ©f normal problem solving behavior by Luchins (194l1).
A long controversy raged in the psychological literature
through the 1950's, largely through a series of articles by
Luchins and Rokeach (see below) as to whether Einstellung
rigidity, as measured by Luchins' Water Jar Test, was a
situationally determined phenomenon or a reflection of a
personality characteristic., The evidence was equivocal,
ana the controversy was never really resolved, although
the personality characteristic point of view tended to be
most widely accepted (Daniel Katz, perscnal communication).

In preparing for previous research, the present writer

was struck by the defensive gquality generally attributed



to rigidity. Further, while individually testing subjects
classified as rigid according to Luchins' test, behavior
quite similar to that described by Sassenrath (1964) as
characteristic of the test anxious individual was observed.
This led to a study {Howard and Slatus, 1966} in which it
was demonstrated that rigids are significantly more test
anxious than non-rigids. Atkinson (l1964) and others work-
ing in achievement motivation have indicated that test
arixiety is an index of the motive to avoid failure.

The guestion is then raised as to whether people would
characteristically seeK to avoid failure in the problem
solving situation unless they expected to encounter it.
Further, the above reported finding suggests a relation-
ship between problem solving rigidity and the motive to
avoid failure.

It is the purpose of the current research to explore
a possible causal relationship between rigidity in the prob-
lem solving situation and the expectancy of failure in-such
a situation, and, concomitantly, the use of a rigid problem
solving approach as a defense against such anticipated fail=-

ure.



Introduction: History of Rigidity

Chown {(1959) and Leach (1967) in their thorough
reviews of the literature on rigidity through the 1960's
both come to the conclusion that there is no single con-
cept of rigidity and that different tests of rigidity have
been, in actuality, measuring different things,

Much of the work relating cognitive rigidity to per-
sonality characteristics has been in the area of problem-
solving rigidity, and has made use of the Luchins' (Luchins
and Luchins, 1959) Water Jar Test as the initial measure of
rigidity. This measure, and the theoretical material relat-
ing to it, will be used in the current investigation. The
designation of individuals (or groups) as rigid and non-
rigid throughout this paper will refer to extreme scorers
on the rigidity continuum {see below), as measured by per-
formance on the Water Jar Test.

There have been two major branches of research uti-
lizing the Einstellung effect. One, represented by Luchins
(1951a, 1951b, 1959) has sought to study experimental manip-
ulations that will vary the amount of Einstellung behavior
manifested by the subjects. This research reflected a view
of Einstellung rigidity as situationally determined. The
other branch, represented by Rokeach (1948, 1949, 1950,

1951la, 1951b, 1951lc, 1960), has gtudied individual personal-



ity differences between those who do and those who do not,

under similar experimental conditions, manifest the

Einstellung effect.

There is much written on rigidity by psychoanalysts
(see Luchins and Luchins, 1959) and others who have been con-
cerned with pathological conditions (e.g., Goldstein, 1943,
Kounin 194la, 1941b, 1948, Werner, 1946b) all of which seemns
to have the common denominator of attributing some defensive,
ego-protective guality to rigidity, whatever the author's
specific conceputalization of rigidity may have been. The
conception of rigidity in the problem-solving situation as
being defensive in function is of central concern in the cur-
rent investigation,

Leach {(1967) bases most of her theoretical analysis of
rigidity on Frenkel-Brunswik's psychoanalytically oriented
study of the authoritarian personality. aAccording to Leach,
Frenkel-Brunswik defines "... rigidity as a fundamental re-
striction on the individual's perception of his environment,
and therefore of the use which he could make of that envi-
ronment ..." (p.18). Rigidity is presented as a defense
against Ego-threat, the development of which is seen as re-
lating to the type of parent who produces a rigid child.

Such a parent is seen as teaching the child, in a setting

of required submission to and obedience to authority, di-
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chotomies such as cleanliness-dirtiness, goodness-badness,
etc. The child could neither understand nor achieve the
demands made upon him by his parents, and could obtain paren-
tal approval only through the rote learning of the specific
kinds of behavior required of him. Such a child is seen as
learning to subdue rather than to contrel or channel his
impulses. "... And, he learned to subdue them without compre-
hension: in obedience to external demands rather than to
internalized standards. This perilous structure of social
learning, with no foundation in internal values, could only
be supported by a rigid system of defenses within the self,
with black and white as recognizable and manageable dichot-
omies, and grey the coleor of threat. The threat of ambigu-~
ity ..." (p.18).

Thus, such children would never learn to search the
world for alternatives. Without comprehending anything but
ove{:éimplified dichotomies they would be out of touch with
the freedom to experience and judge for themselves. They
would expect to fail if they deviated from the prescribed
pattern of responding and, in fact, such deviation would be
viewed as failure in the eyes of the parents, with the usual
emotional consequences.

The current research attempts to relate problem-solving

rigidity to just such failure-expectancy in the problem-



solving situation. The prevalence of cognitive rigidity in
academic circles (in a given group of college Ss, Einstellung-
rigids generally outnumber non-rigids) may be, in the above
theoretical context, traced to the equations drawn in our
culture between academic achievement and success as a person
and academic failure and failure ac a person (which carries
with it the dire consccuences of disapproval, rejection,
etc.) Thus, in terms of rFrenkel=Brunswik's theory, the di-
chotomous apprecach - -~ success-failure vis-a-vis acceptance-
rejection - - may then be generalized, becoming a character-
istic mode of dealing with achievement-oriented situations,
with the approach of constantly searching the world for
alternatives becoming obliterated because alternatives to the
"tried and true" are the grey between the black and white
that are perceived as threat. Such children are having com-
municated to them that to leave the safe and sure will lead
to failure, i.e., that they are not eguipped to deal with
problems innovatively, and so they stick with something
which works, when they find it, not daring even to consider
that there might be a better or easier way of reaching their
goal. Problem-solving rigidity, then, may be a manifesta-
tion of the child's coming to feel that were he to attempt
anything on his own, he would fail. Although rigidity-non-

rigidity is seen as a personality characteristic, behavior



related to such a cognitive organization is seen as situa-
tionally modifiable. This will be discussed at length in
the discussion section below.

The study of problem-solving rigidity began with Luchins
and his water jar problems in 1942. This test dealt with a
series of simple mathematical problems, invelving the meas-
urement of specific amounts of water given an unlimited
water supply and three hypothetical jars of known capacities.
Several problems were presented to establish a mental set - -
Einstellung - -~ all of which were soluble by the same method
(Jar B - Jar A - 2 Jar C). Subsequent critical problems
could be solved by this method, but also by a shorter, more
direct method (e.g., A - C), while extinction problems could
be solved only by the short method. It has consistently
been Luchins®’ view that Einstellung rigidity is dependent
upon the formation of strong, blinding mental sets, and
that such rigidity is strictly a situational phenomenon,
varying with changes in experimental procedure.

Rokeach (1948, 1949, 1950, 195la, 1951lb, 1951c, 1960),
on the other hand, co.:cluded that Einstellung rigidity re-
flects a personality characteristic rather than a situa-
tional phenomenon. Thus, using the Water Jar Test he re=-
lated Einstellung rigidity to such personality character-

istics as ethnocentriam, prejudice, and concreteness of



thinking.

Luchins (1949) criticized Rokeach's conception of ri-
gidity, holding that it is purely a situational phenomenon.
For example, Luchins found that putting a time l1limit on his
Ss increased the frequency of the Einstellung effect.
Luchins did not take into account, however, the fact that
under whatever experimental conditions he imposed, there
were still Ss who did not adhere to the Einstellung method.
Although situational factors may play a role (e.g., pressure
causing a borderline non-rigid to score rigid), it would
seem to follow that there must be something in the person-
alities of some individuals that enables them to shift set
and that differentiates them from others who maintain set
blindly under the same objective conditions.

Rokeach (1948) defined rigidity as the inability to
shift sets when objective conditions demand such a shift.
Luchins (1949) criticized Rokeach, stating that critical
problems on the Einstellung test do not demand such a shift,
since they are still solvable by the long method. He stated,
further, that this was particularly true when time pres-
sures were put on S. These contentions were supported by
Levitt, 1956, and Levitt and Zelen, 1953 and 1955, who
stated, further, that under such conditions adherence to the

Einstellung method might be more efficient. Those objections



are sound, but again raise the same guestion: if objective
conditions do not demand a shift, why are there individuals
who shift and what differentiates them from those who do
not?

Rationale for the Current Research

Rokeach (1960, p. 185) using the Gough-Sanford Rigidity
Scale to set up rigid and non-rigid groups, established the
Doodlebug Problem as a measure of rigidity. He defined
rigidity as an impairment of analytic thinking which prevents
the breaking down and overcoming of beliefs which are no
longer appropriate to a situation, and prevents replacing
them with new beliefs, more appropriate to the situation.
Howard (1962) used the Doodlebug Problem and Water Jar Test
in an attempt to demonstrate that the Einstellung Test is
a measure of a general approach to problem-solving. Rigid-
ity in the problem-solving situation was defined as "... a
closedness to the seeking of new possibilities ... an un-
willingness to look for new alternatives ..." (p. 2). Rigid
and non-rigid groups were established based on their perfor-
mance on the Einstellung Test. Extreme scorers, in terms
of the number of critical problems solved by the Einstellung
method, constituted the groupa. The higher the score, the
more rigidity. The members of each group were tested with

the Doodlebug Problem in individual sessions., The score on



this task was the number of necessary beliefs overcome
without help, and therefore, the higher the score the less
rigidity. The prediction was a negative correlation between
the two tests, since a high score on the Water Jar Test
should correspond to a low score on the Doodlebug Problem.
A product-moment correlation between the two tests was com-
puted and was Zfound to be -.71, coniirming that those who
solve critical problems by the Einstellung Method on the
Water Jar Test were likely to overcome significantly fewer
beliefs on the Doodlebug Problem. Thus, Einstellung rigid-
ity was found to be predictive of rigidity in a problem-
solving situation utilizing a dissimilar task, which lends
support to the contention that Einstellung rigidity rellects
a characteristic (rigid) approach to problem solving,
Further support is given to this contention by the
ruling out of intellectual factors as accountable for ob-
tained differences between rigids and non-rigids (at lcast
in a college population). This lack of intellectual dif-
fercnces was reported by Rokeach {(1960). Howard and Slatus
(1966), in a pilot study generally attempting to relate
Einstellung rigidity to behavior in social situations, 1in-
cluded the vocabulary subtest of the WAIS in their test
battery. They found no difference in intelligence betwecen

their rigid and non-rigid groups. Further, in a pilot study
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done prior to the present writing {(Howard, 1969), the Infor-
mation subtest of the WAIS (the subtest which correlates most
highly with the WAIS Full Scale 1.Q., Wochsler, 1957) was
correlated with the Water Jar Test, The product-moment cor-
relation was found to be r=.15, p>» .20. This line of evi-
dence would appear to rule out intellectual differences as
capable of accounting, to any large extent, for rigidity in
the college population.

Returning to Howard's 1962 study, even more important
than the statistical findings, in terms of the current rc-
search, were some c¢ualitative observations made which were
similar to observations made by Rokeach (1960). Howard rec-
ports that rigid subjects, when tested individually, were
noted to be passively aggressive toward the examiner and
to be more aggressive toward the testing situation and
toward themselves, than were the non-rigids; to be quite
defensive, to frustrate easily, and to need encouragement
in order to sustain effort toward completing a task. He
concluded that rigids have low confidence in themselves
and in their ability, that they frustrate easily, and that
they make many self-deprecating remarks, while non-rigids
work with sustained attention and confidence. Thease find-
ings peint to basic personality differences between rigids

and non-rigids, at least in an achievement-oriented problem-
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solving situation. (Howard and Slatus, 1966, in the study
mentioned above, demonstrated that the Einstellung-defined
rigid person manifests behaviors similar to those described
above in his social interaction as well.)

Most important for the current investigation is the
similarity between the above description of the behavior or
the rigid person and Sassenrath's (1964) description of high
test-anxious Ss as "... characterized by irritability, emo-
tionality, apprehension, and general lack of confidence
and self-assurance." (p. 371). Sassenrath stated, further,

that this test anxiety factor was consistently unrelated to

measures of intelligence, special abilities, etc. (as was
found for rigidity, see above). Howard and Slatus (1966)
found rigids and non-rigids not to differ in intelligence,
social intelligence, group conformity, or willingness to be
honeet about themselves, but found them to differ signif-
icantly in Test Anxiety (p<.025).

The Test Anxiety Questionnaire (TAQ), used by Howard
and Slatus (1966), has been widely and successfully used
in achievement motivation research as the measure of the

motive to avoid failure (M_.). In fact Weiner (1970} found

af
the TAQ used alone to be no less accurate in establishing

Ma¢ and g groups than is the commonly used combination of

the TAQG and the Thematic Apperception Test (TAT), although



Atkinson (1964) had previously indicated that independent
measurement of the two motives was necessary.

In general, then, people who score high on the TAQ (a
self-report questionnaire designed to relate specifically
to anxiety in the achievement situation) are characterized
as having a stronger motive to avoid failure than are low
test-anxious people. Since rigids have been shown (Howard
and Slatus, 1966) to have higher TA{J scores than non-rigids,
it would appear, in the light of the achievement motivation
literature (particularly Weiner, 1970) that they alsoc have
a stronger motive to avoid failure than do non-rigids. The
gquestion then raises itself: why does a person have, as a
characteristic of his personality in achievement-oriented
situations, a high motive to avoid failure?> A logical an-
swer would seem to be that a person seeks to avoid failure

because he expects to encounter it. {The achievement moci-

vation literature (see below) generally makes references to
fear of failure with regard to M,f. However, the same logic
applies: why would a person consistently enter achievement
situations with a fear of failure unless he expected to en-
counter failure?)

This line of reasoning leads to the major concern of
the present investigation: given the above findings, it is

suggested that rigidity im the problem-solving situation is
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related to expectancy of failure in such situations.

The relationship will be investigated by interpolating
success-failure expectancy conditions between two equivalent
forms of the Water Jar Test (see Method section). Specif-
ically, a measure of initial confidence, Probability Esti-
mate i (PE;) will be taken (Feather, 1969). This will be
followed by administration of the first Water Jar Test
(EI), with subjects asked to estimate their probability of
success (PE 1-10) on each problem before they see it
(Feather and Saville, 1967). Next, Ss will take an Anagrams
Test which will be used to manipulate success and failure
(see Method section). An Anagram Test is being used to in-
crease generalizability of the importance of the failure
experience, {(were an arithmetic task used, it could be argued
that any efrects obtained were due to specific anxiety sur-
rounding mathematics). Probability Estimates will be ob-
tained for each of the Anagram Test items as well as for
each problem in the seceond Water Jar Test (EI1), which fol-
lows the success/failure manipulation.

The theory being tested predicts that rigids will show
lower initial confidence than non-rigids. Further, while
it is likely that all people have a general conception of
their ability in a given achievement situation, the rigid

person is less likely to modify his expectation of success
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{or failure) from task to task based upon experience than

is the non-rigid {(i.e., the success experience and antic-
ipated future success will not serve to raise the rigid's
confidence). Additionally, the rigid person, as herein de-
fined, is conceptualized as an individual whose mode of
functioning in the problem-scolving situation is consistently
one of sticking to something that works without being open
to alternatives, as a defensive approach geared toward the
avoidance of expected failure. It would follow that anyone

may function rigidly in a given situation, provided that

failure expectancy is aroused. Finally, if rigidity is
indeed defensive, and the rigid behavior proves successful,
the individual's estimate of his probability of success

should increase following success within a given task where-

in the rigid approach is successful. Thus, the non-rigid

should alter his expectancy of success, based upon experi-
ence, both from task to task and within tasks, while the
rigid should not alter his expectancies from task to task,
but only within tasks wherein his rigid approach has proven
successful. If this is borne out, it will be demonstrative
of the defensive nature of problem-solving rigidity.

HYPOTHES ES

The above theory generates the following hypotheses, to

be tested in thig investigation:
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Hypothesis 1. a) Rigid Ss, as established by their perfor-

mance on EI, will solve significantly more critical problems
by the Einstellung method on EII than will non-rigid Ss.

b) Where failure expectancy is experimentally induced in the
non~ rigid, there will be no sigr.ificant difference between
the rigid and non=-rigid S§s in the number of critical problems
colved by the Einstellung method on EII. (The statistical
prediction, then, is that there will be a significant ri-
gidity condition interaction such that the groups will

diflfer following success expectancy induction, but not fol-
lowing failure expcctancy induction.)

Hypothesis 2. Rigid Ss will have 2 significantly lower cxpec-

tancy of success (lower initial confidence), prior to begin-
ning the Iirst task, than will non-rigid Ss=.

Hypothesis 3. The rigid Ss will show csignificantly less

change than the non-rigid §s in their expectancy oI success
@stimates from task to task (EI to the Anagram Test), prior
to experimental manipulation, as measured by the difference
between the initial confidence score and the average of the

probability of success estimates for problem 1 of EI and

PE(EI,) # PE(A1)

problem 1 of the Anagram Test (PEj
P

Hypothesis 4. a) Rigid Ss will show a higher Probability of

Success Estimate for the average of problems 8, 9, and 10

than for problem 1 of both Water Jar Tests§, b) The non-rigias



will also show a higher estimate of success probability for
the average of problems 8, 9, and 10 than for problem 1 of
both Water Jar Tests. Their difference will be based upon
reaction to experience, rather than on defensiveness, which
will be shown by the difference in approach taken by the two
groups. (If hypothesis 1 is confirmed, the approach on EII
should not differ for the two groups under failure expect-
ancy conditions.)

A series of exploratory analyses will also be performed.

Exploratory Analvyses:

1. Feather (1969} points out sex difference in initial con-
fidence, with females giving lower estimates. Further,
Atkinson (1964) points out that due to their erratic behav-
ior, The Achievement Motivation model could not be used with
females. Therefore, in the current investigation, the exist-
ence of sex differences will first be determined. If none
are found, data for both sexes can be taken together. If
there are sex diliferences, only male Ss will be used for the
final sample, the data for females being held for explora-
tory analysis for future research. The use of male Ss to
the exclusion of females has its precedent in previous re-
search, as indicated above.

2. The design of the experiment (see below) will include in

the final experimental groups extreme scorers on the rigid-
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ity continuum who are unfamiliar with the task, and for
whom the success/failure manipulation has been successful.
The data of those S8 for whom the procedure was unsuccess-
ful will be explored, with no hypotheses being offered con-
cerning their performance.

3. These are several somewhat overlapping areas of current
research interest which have relevance to the present inves-
tigation. These areas will be briefly summarized, and the
data yielded by the current experiment will be explored for
guestions they might raise for future study along these re-
search lines. Broadly, these areas of recsearch interest can
be listed as a) Achievement motivation, b) Success/Failure
and Expectancy, and c) Attribution. Although an attempt
will be made to present them separately, some overlap will
be evident.

a) Achievement .lotivation:

Atkinson (1964) reviewed his resultant achievement
motivation model, adding to it the concept of extrinsic
motivation to account for the fact that people in whom the
motive to avoid failure is greater than the motive to suc-
ceed (M,g£»Mg) frequently enter into achievement-oriented
activities, Feather (1968), reviewing the literature on
achievement motivation with regard to the attractiveness of

success and the repulsiveness of Failure reports a study in
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which he finds these valences to vary with the degree to
which § can attribute responsibility for the outcome of his
performance to his own ability. As a result, Feather sug-
gested including a multiplicative factor, C, perceived locus
of control, into the mathematical model of achievement moti-
vation. Weiner (1970) reported on a 1961 study of persis-
tence by Atkinson and Cartwright. These authors further
extended the achievement motivation model by adding a fac-
tor of "inertia®”. This concept holds that an aroused goal-
directed tendency continues until the goal is attained,
Thus, the tendency to act is a function of the current sit-
uation plus the aroused but unsatisfied inertial motivation.
This would seem to imply increased achievement activity fol-
lowing failure (i.e., non-attainment of goal). Wweiner re-
ports on a study of his own in 1965 wherein those in whom
Mg=Myf persisted longer and worked faster following fail-
ure, corfirming the model, while those in whom M,s>M. per-
sisted longer and worked harder after success, which does
not support the extended model. Weiner's contribution was
to suggest that the inertial tendency is iteelf a resultant
of approach and avoidance (i.e., avoidance of the threat of
continued failure) components., This would account for the
results reported above since failure would arouse approach

inertia in M_>M_f and avoidance inertia in Mae>Mg.



Weiner (1970) reports two studies designed to test the
extended model, one a study of free choice of achievement
tasks following (manipulated) success and failure, and the
other of persistence. Both studies gave general support to
the extended (inertial) achievement motivation model, with
results falling generally between the .05 and .00l levels
of significance.

Weiner's (1970) findings afford some further explana-
tion of previous results. Thus, Karabenick and Youssef
(1968), using the TAT to measure Mg and the TAQ to measure
M g verified the most universally supported prediction of
the original aAtkinson model, i.e., the preference and
superior performance of M§:>Maf people at tasks of inter-
mediate difficulty. Feather and Saville (1967) also used
the TAT and TA(¢ to set up Mg and ;¢ groups, showing that
the amount of prior success and failure is an important
determinant of subsequent performance and that failure
experiences affect probability of success estimates and
performance more than do success experiences. (Significance
levels fell generally between .05 and .0l). Weiner's sug-
gestion that both inertial motivation, defined as a resul-
tant, and extrinsic (non-achievement oriented) motivation
must be included to account for the data appears sound.

{({An important implication for the present study's rationale
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is Weiner's (1970) finding that the TAQ did as well or
better than the TAT~TAQ corbination in establishing motive
groups.)

The material presented so far has been largely empir-
ical. Weiner and Kukla (1970) have posited a theory of
achievement motivation based upon attribution of causality,
which follows from the suggestion made by Feather (1968)
mentioned above. While the six studies reported by the
authors in this paper are a bit weak, dealing with attribu-
tions of causality for the performance outcomes of others
rather than for attributions concerning one's own perfor-
mance (which makes a difference, e.g., see Jones, et al,
1968, summarized below), their attempt at positing a cogni-
tive mediator of achievement-oriented behavior may have an
important relationship to the expectancy dimension being
dealt with in the current investigation. In their first
two experiments they demonstrate that greater reward is
given for effort than for ability (p = .00l1, generally),
although both are within the realm of internal control,
using high school and college student raters. In Experinment
I11I, they used student teachers as Ss, getting the same re-
sults (p = .001). The authors conclude, "... Across three
subgroups there were significant main effects of outcome

and motivation, and a trend toward a main effect of ability



which was of lescer magnitude than that of motivation ...
{(p. 5). & further important finding is that shame is most
experienced when the performer has ability (p = .001).
Most important, external reward is consistent with subjec-
tive pride following success, but is consistently higher
than subjective pride over moderate success or shame for
any failure. The authors write, "... the negative affect
given unfavorable outcomes is more severe than others uay
think it ought to be ... the possibility exists that exter-
nal punishment for rfailure really has little negative roin-
Torcement value in achievement-related contexts, for one's
internalized cellf-nunishment system is probably more salicent,
more efficient, and more cruel ..." (p. 7). This is con-
cistent with Feather and Saville's (1967) finding that fail-
ure is a more potent subjective experience than is success.
This finding led to a further study designed to test
two hypothescs: 1) Ss high in resultant achievement moti-
vation are more likely to attribute success internally than
are 8s low in such motivation, and 2) Ss low in resultant
achievement motivatiorn. will internally attribute failure
and will experience more shame than will Ss high in such
motivation. Hypothesis 1 was confirmed, while 2 was not.
The fifth experiment (p ranging from .l to .00l1) showed

generally that people with high resultant achievement moti-
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vation internalize success while those low in such motiva~
tion externalize success. This study also appeared to sug-
gest that those low in achievement motivation internalize
responsibility for failure.

As a result of experiments IV and V the authors, moving
toward a theory of achievement motivation, state that the
cognitive mediator Mg is an internal attribution for suc-
cess, Experiment VI was designed to show that the variables

of achievement motivation theory, Pg, I Py and -I¢ can be

Sl
conceptualized in attribution theory.
Most people, according to the authors, succeed at an

easy task and fail a hard one. Thus, success and failure

may be externally attributed, i.e., to the task. This ex-

ternal ascription leads to little pride or shame. The final
study tests the hypothesis that p_ (subjective probability
of success, a measurc of task difficulty) and internal at-
tribution will be linearly related within success and fail-
ure outcome conditions. This was confirmed (p = .001).
Internal attribution for success increased as the task be-
came harder, while internal attribution for failure in-
creased as the task became easier. There was also a greater
overall tendency for internalizing success (p = .05). (This
argument has the weakness of the authors writing of self-

attribution when in fact their Ss judged the achievements



of others in an artificial situation.) The authors contend
that there is more pride (Ig) with success at a hard task
and more shame for failure at an easy task, because, respec-
tivelx’there is greater self-attribution for success at a
low Pg (hard) task and greater self-attribution for failure
at a high Pg (easy) task.

The authors summarize their attribution theory expla-
nation of traditional achievement mctivation findings as
follows:

1) The high need-achievers are more likely to approach
achievement~related activities because they ascribe success
to themselves and therefore get greater reward than do low
need achievers.

2) The high need-achievers will persevere longer in the
face of failure than will the low need achievers because
they will ascribe failure to a lack cf effort rather than
a lack of ability.

3) High need-achievers choose tasks of intermediate diffi-
culty because performance on such tasks is more likely to
yield information about one's ability than are very easy
or very hard tasks.

This theory was presented in detail because it is hoped
that exploration of the exp=ctancy data collected in the

current study may suggest a re-interpretation of the find-
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ings in the form ol an expectancy-mediator model orf
achievement motivation. This will be returned to in the
discussion section.

For closure, another recent elaboration of the theory
of achievement motivation will be presented (Raynor, 1970:
Raynor and Rubin, 1971).

Raynor's claboration adds a future dimension, i.e.,
there are important cffects of expected future outcomes on
the strength of motivation for the task confronting an indi-
vidual in the present. Each expected success or failure in
a "contingent path" is assumed to arouse a component tend-
ency to achieve success and avoid failure respectively.
These component tendencies summate so thot motivation for
the current task (in a contingent path) is a f{function of
both future and immediate expected successes and failures
when the activity is the immediate next step in a contin-
gent path,

A student with 1>, should be more motivated to
achieve and should get a better grade when that grade is
seen as related to future career success. Extrinsic motiva-
tion should further enhance this. A student with M, »Mg
should be more inhibited and hence receive a lower grade
under contingency conditions, unless inhibition is over-

come by extrinsic motivations. Two studies were done, each
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using the TAT and TAQ to set up achievement groups, to test
the above propositions. The predictions were generally sup-
ported, with the added finding that Mg™M,¢ got lower grades
where courses were not seen as important for future career
success. This led Raynor to suggest that a student's charac-
teristic pattern o achievement motivation is revealed only
when there is future contingency.

Raynor and Rubin's (1971) study was designed to test
the same general theory. 1In this study, rfuture orientation
was directly manipulated by inducing contingent and non-
contingent paths. Pg was set at .50, and performance level
was measured on the first test in each experimental condi-
tion. Results showed the Ms=M;¢ group to attempt and suc-
ceed at more problems than did the M, ™S M; group, with the
differences greater in the contingency condition. The re-
sults confirmed the hypotheses that iig would perform better
in contingency than in non-contingency while Mj ¢ would per-
form worse in the contingency than in non-contingency and
that people in whom Mg = i,¢ would perform the same in both
conditions,

The general history of achievement motivation theory
has been presented in some detail because of a) the rele-
vancy of some of its findings and methodology to the ra-

tionale of the current study and b) the possibility that the



present study will provide some data which will further the
understanding of achievement motivation. This topic will
be returned to in the Discussion section of this paper, as
attention is now turned to the general areas of Success/
Failure and E:xpectancy.

b) Success/Failure and Expectancy:

Feather and Sayville (1957} report a study by Peather
in 19536 which dealt with thoe effact ol prior succesc and
‘ailure on subsecuent performance and on estimates ol prob-
ability of succa2cs. Thosce who succecded subseguently did
hetter at tho2 same task, whilc those who failed did worsec.
rrobability of success estimates increased following succoess
and decreased Tollowing failure, the shift in probability
estimates being greater after failure than alfter success,
The 1967 study sought to investigate the same variables in
terms of the amount o7 prior success and failure. High
expectancy and low expectancy groups were established. Ss
were then presented with an Anagrams task wherein amount of
success and failure and subseguent success and failure could
be manipulated. The findings generally replicated those of
the 1966 study, again with failure having a grecater affect
on expectancy changes than did success. The authors also
found that the greater the initial amount of success and

failure, the more generalized (persistent) its conseqguences



on subsequent performance. The less the initial amount of
success and failure, the more its effect dissipates as S
later works on, respectively, harder or easier tasks.
Another important finding concerning the relative potencies
of success and failure experiences was as follows: "...
Apparently prior failure results in both higher anxiety
about performance and a more rapid development of anxiety
about performance than does prior success ,.." (p. 231).
Further, expectancies change more and reported anxiety and
disappointment increase as the amount of failure increases,
Thus, the findings of Feather and Saville {1967) show gener=-
ally that prior experience affects subsequent performance,
that the amount of success or failure experience is impor-
tant in determining subsequent performance, and, perhaps
most importantly, that failure has a much more profound in-
Fluence on subsequent expectancies and performance than does
success.,

Foxman and Redtke (1970) did a study which shows the
general importance of expectancy, although it deals, not
with problem solving or success/failure, but with choice of
an aversive task. They report a study by Aronson, et al,
in 1963 which showed that if § expected an aversive task,
he later chose it over a non-aversive task., The explana-

tion invoked was that adaptation took place between expecta-



tion and choice. The authors studied this by varying the
interval and activities engaged in between expectancy and
choice. They obtain general support for their adaptation
theory. Thus, what S expects, and how he is able to mediate
his expectations cognitively, is seen as having an effect

on subsequent choice behavior. This may have implications
for, e.g., achievement-motivation theory wherein individuals
have been differentiated on the basis of their choice be-
havior (choice or avoidance of Ps = ,5 etc.}). The results
must be taken cautiocusly, however, since the authors did not
control for such variables as acquiescence, desire not to
appear cowardly, etc., and inferred rather than measured the
presence of anxiety.

Isen (1970) presents two studies designed generally to
demonstrate that success experiences generalize to produce
more congenial social behavior. The author gained support,
through guestionable measures (e.g., having a can placed on
a table, asking for donations, during the study, without
determining if Ss saw it as part of the study:; using as a
criterion variable whether S liked a stranger who walked
through the room, {n general .—she treatilg her Ss as unnecec-
sarily naiveq)y of her contention that success leads to in-
creased social interaction, helpfulness, etc., but does not

gain support for the contention that failure produces hostil-
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ity and reduces social interaction.

Jacobkson et al (1970) did a study of cheating behav-
ior during a failure experience which has some relevance
to the quality of defensiveness being explored in the cur-
rent investigation. The authors related such variables as
sex, expectancy of success, need for approval, self-satis-
faction, and social desirability to cheating during a fail-
ure experience, The major findings were: 1. Women are found
to cheat while men are not. 2. The high self-satisfied
cheated while the low self-satisfied did not. 3. Findings
1 and 2 were due largely to the group of high self-satis-
faction females. 4. $s high in both self-satisfaction and
need for approval cheated. 5, Women high in need for ap-
proval cheated. 5. 35 high in expectancy of success
cheated, while $s low on this measure did not. 7. Men had
higher expectancies of success and levels of aspiration
than did women. 8. Those higher in Social Desirability were
higher in expectancy of success. 9. Those high in need for
approval were higher in expectancy of success,

These results generally point to defensively high ex-
pectancy of success reports by those strong in Social Desir-
ability, need for approval, and other measurements of defen-
eiveness (including cheating). They may have important

implications for hypotheses 2 - 4 of the present study,
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which deal with initial confidence and expectancy of suc-
cess estimates,

As the authors conclude: “These results support the
hypothesis that NA (need for approval) scores represent de-
fensive behavior resulting from an intense concern with
avoiding failure in an interpersonal situation ... These
results suggest that subjects scoring high on both NA and
self-satisfaction are those who perceive their lives as
successful but who have maintained an unusually strong fear
of social disapproval and failure ..." (p.55). The authors
also see their results as consistent with the interpretation
of low social desirability scorers as people willing to risk
being seen as less socially desirable. This suggests that
high social desirability scores are defensive,

As stated above, these results may prove important for
interpreting the expectancy data obtained during the cur-
rent investigation.

Kates and Barry (1970) did another study which bears
on the defensive problem-solving behavior of the failure-
avoidant subject.

The authors suggest that a high failure-avoidant per-
son might anticipate failing in a problem-solving situation
and so might tend to avoid verbal feedback, where such is

available, by delaying answering, so as to avoid further



- 30 -

failure and lowering of self-evaluation. Wwhen problem
solution is based on a predetermined number of successful
solutions without personal verbalized correction, incorrect
choices should reflect upon the personal adequacy of such
a subject and so prompt more efficient behavior. Both ap-
proaches can be scan as defensive against lowering s¢lf-
evaluation. Their study was designed to tect this sugguge
tion. The results conformed the hypotheses, and the inter-
pretation of defensiveness was reinforced, It was also
found that inhibition in the verbal fewedback condition is
ineificient, since making use of such feedback leads to
speedier solutions. As predicted, high failure-avoidant Ss
periormed better than low failure-avoidant S$s when verbkal
eedback was absent apparently motivated by their internal
striving to avoid failure, This may have implications lor
the current study, wherein non-verbal feedback is given
prior to the [inal task (see method section). Perhaps an
exploration of subseguent performance feollowing induced suc-
cess or failure expectancy would be in order in the light
of these findings.

The only guestion that must be raised is why the “lows"
performed more poorly than the "highs" under the nonverbal
condition. Given that they were equally intelligent, per-

haps ejuality of performance might have been expected, but
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how could the removal of verbal feedback, replaced by a red
light signalling failure {(hypothesized to become aversive)
increase the intellectual functioning of one group? The
first part of the study - inhibition in the verbal condition-
makes sense, but the second part seems to have no logical
rationale. (It is hard to see how, except magically, the
“aversive" light could potentiate ability so as to make one
of two groups egual in ability function at a superior level.
The prediction should have been for equality of performance
in the non-verbal condition.) 1In any event, the pertinence
of the findings to the current study is evident, and may pro-
vide direction for exploration of improvement in performance
following feedback.

Mettee (1971) did a study which also bears on defensive-
ness in the problem-solving situation. He reports a study
by Aronson and Carlsmith in 1962 in which it was found that
S8 who expected to fail and succeeded unexpectedly subse-
gquently sought to fail. A dissonance interpretation was
made: unexpected success would have to be rejected in order
for 8 to hold onto a consistent conception of himself.
Mettee offers the alternative that unexpected success must
be rejected by a failure-expectant person because accepting
the success would lead to an increase in pain as a result of

failure when he returned to form. If he saw his chances of



reversion to failing as minimal, his acceptance of unexpected
success would require him only to resolve the inconsistency.
Mettee's study was designed to test these ideas. The re-
sults must, again, be taken cautiously, as the author infer-
red that not giving § information about his performance would
preclude subjective failure. This inference is ill-founded;
success or failure is not always what E would objectively
define it as, but rather may more importantly be based on a
subjective interpretation by S (see, e.g., the work of Weiner
and Kukla (1970), reported abovey). 1In addition, the task
used was not really an achievement task, but one purportedly
measuring psycholeogical sensitivity. Surely dealing with
such an organismic variable is different from dealing with
success and failure at an objective, achievement-oriented
task. The results showed success expectancy groups to be
accepting of their success, while of three failure expectancy
groups, only those assured that they would fail in the future
(self-irrelevant) accepted success. The author concludes
that self-irrelevant success can be accepted while subjects
will reject self-relevant success in order to avoid negative
consequences other than simple inconsistency. As the like-
lihood of actually experiencing subjective failure increases,
so does the tendency to reject unexpected success. Impor-

tantly, subjective failure may be precluded by making the



probability of failing nearly certain. (This is consistent
with the common achievement motivation finding that Mjg> Mg
Ss choose low P, tasks.)

Thus, keeping in mind the cauticns indicated above,
Mettee's study once again points to the delensive strategies
employed by failure expectant individuals. 1t becomes in-
creasingly clear that defensiveness is characteristic of
such people in many situations, not limited to the tradi-
tional achievement situation. It is, however, the defensive-
ness in the face of anticipated future failure that is of
concern for the present investigation.

Zajonc and Brickman (1969) also did a study based on
the rejection of success finding of Aronson and Carlsmith
(discussed above). These authors were concerned with the
relationship between expectancies, levels of aspiration,
feedback and performance. They were aware of the purely
subjective nature of success and failure when they pointed
out that § defines what is a success {(or failure) for him
by setting a level of aspiration. Their study explores the
effects of expectancies on performance using a reaction
time task. First, the effect of expectancy without feed-
back was explored. Later, feedback was introduced, but kept
independent of S$'s expectancies of performance. The study

also sought to explore how changes in expectancies following



feedback predict future performance. High and low expec-
tancy groups were established within high and low feedback
conditions.

The authors used five trials. No expectancy Ss showed
a small, insignificant improvement, while high and low ex-
pectancy groups, not differing from each other, showed sub-
stantial improvement. Ss who stated high expectancies for
block 4 were already performing better during block 3, which
was seen as suggesting a possible effect of actual perfor-
mance or ability on expectancy.

Introducing feedback led to a substantial performance
improvement, regardless of whether the [eedback was of suc-
cess or failure. §Ss with no expectancies or low expectancies
improved more after failure feedback, with only high expec-
tancy Ss improving more after success feedback.

Feedback had an effect on expectancies such that sub-
jects raised expectancy after success feedback and lowered
expectancy after failure feedback. The high expectancy
group, however, stayed higher than the low expectancy group
under both conditions.

The effect on performance was ¢guite interesting. Suc-
cess feedback had no relation to performance. Under fail-
ure feedback, those Ss who lowered their expectancies less

showed greater improvement in performance.



These results again show failure to be more potent an
experience than is success. Further, failure feedback and
its effects upon expectancy affect subsequent performance.
Thus, failure can serve as an enhancer of future performance.
From Zajonc and Brickman's findings, this would seem to occur
when S does not redefine success (by drastically altering
expectancy) following failure feedback. The effect of fail-
ure feedback (i.e., failure expectancy induction} on expec-
tancy and performance in the current investigation might be
explored in the light of these findings. (E.g., Feather and
Saville, 1967, found failure to produce a decrement in sub-
sequent performance proportional to the amount of failure,
while Zajonc and Brickman found failure feedback to enhance
performance, depending upon its erffect on expectancy.)

Shimkunas {(1970) studied the relationship between an:i-
icty and expectancy change as affcected by failure and uncer-
tainty, Some basic weaknesses again dictate caution in ac-
cepting the roesults, rfirst, all tasks were tasks of manual
dexterity, and no control of individual differences in abil-
ity, which could af’ect expectancies, was made. Soccond,
certainty was definzad by 10 trials on the same task while
uncertainty was dcfined by trials or: 10 different tasks,
Howevoer, since all tasks were ol manual dexterity, and no

neasurce was taken ol whether 5 saw them as diflerent,



"uncertainty” can at best be inferred, and may not rcally
have been a lactor in the study.

Th2 central hypothesis was that high anxious Ss would
rcact more to recent cxperience, and so modify their ::pec-
tancies, whilc low anxious Ss would be more stable, adjust-
ing expectancies based upon both recent and rcemote experi-
ence, It was predicted that the high anxious would raise
expectancy more under certainty and lower expectancy mnore
under uncertainty relative to the morc stable shifts ol the
non-anxious. Further, these effects would be most prominent
when certainty accompanied cuccescs and uncertainty accom-
panied failure, with no difference expectea Ifor the non-ani-
ious Ss. The results generally supported the hypotheses,
which the author takes as confirmation of his interpretation
that the high anxious are more affected by recent experience
while the non-anxious have more stable expectancies, modirli-
able by the combination of recent and remote experience,

Despite the shortcomings of the experimental design
mentioned above, the findings of Shimkunas' study suggest
that changes in expectancy following success or failure ex-
pectancy induction might be explored in the present investi-
gation. Although the certainty-uncertainty dimension, deemed
important by Shimkunas, is not present in the current study,

such an exploration might still fruitfully be made, since
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it is unlikely that Shimkunas really had such a dimension

in his study either. It seems most likely that what
Shimkunas really had was interaction of success/failure
feedback with a practice effect rather than with a certainty
continuum,

Schwarz (1969) set out to test Rotter's social learn-
ing theory as it pertains to the formation of expectancies
in a given situation. He first summarized Rotter's theory.
Expectancy (E} is defined as the subjectively held proba-
bility that a given reinforcing event will occur in a spe~
cific situation contingent upon particular behavior. E is
determined by two types of experience, E: expectancy built
upon previous experience in the same situation and GE,
generalized expectancy from similar, functionally related
situations. The relative contributions of E and GE to E are
seen as changing with experience, Thus, in a novel situation,
E 18 determincd by GE. With experience in the situation, E'
develops, and eventually comes to supplant GE as the deter-
miner of E.

Schwarz's study was designed to test the theory, as re-
sults had been contradictory. Two measures of GE were taken
{including an initial expectancy of success estimate - see
method section of this paper), and four personality scales

were used. E was measured before each trial by having §



estimate his likelihood of success., The task was of motor
skill, supposedly related to athletic ability {(to which the
second measure of GE pertained).

There was a small significant correlation between the
two measures of GE, and virtually no correlation between the
personality variables and E. The reliability of the E esti-
mates was found to be quite high.

The author saw his findings as demonstrating that GE
continues to influence E, and that Rotter's theory is an
oversimplification and erroneous. He Iound the relative
cffects of GL and g to depend upon attribution, i.e., the
more clearly success 1is seen as a Tunction of skill, the
more E comes to influence E.

While the specific findings of the above study may not
be directly pertinent to the present investigation, the
theory does present a background against which findings with
regard to expectancies may be interpreted. .iore importantly,
Schwarz's study has methodological implications for the pre-
sent study since he used the same general method of measur-
ing initial confidence and success expectancy on cach trial
(see method section).

<) Attribution:

Attribution theory was dealt with in some detail in the

above section on achievement motivation research. Feather's



(1968) suggestion of including a multiplicative perceived
locus of control factor in the achievement motivation model
and Weiner and Kukla's (1970) attribution theory of achieve-
ment motivation have already been discussed. This section
will include a brief summary of additional research in the
area of success~failure outcome attribution which may be
pertinent to the current investigation.

Jones, et al (1968) presented a series of six experi-
ments involving the attribution of ability to self and
others, which has theoretical and practical relevance to
work in the general .ield of attripbution (e.g., see critigue
of the experiments of wWeiner and Kukla, 1970, above.)}

The basic finding is that when judging the performance
of others, there is a primary effect, i.e., overall ability
is more highly rated in the individual who has early suc-
cesses 1in a series of tasks. However, in judging one's own
performance, recency is more heavily weighted. It is impor-
tant, for this effect to manifest itself, that $ must per-
ceive the task as one based upon skill (ability), not chance.
This finding certainly has implications for the many studies
in which the conditions are artificial, where the investi-

gator arbitrarily defines obijectively success and failure,

and where judgments of the performances of others are taken

as equivalent to self-judgments. The findings of this study
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were carefully considered in the design of the current in-
vestigation (see method section).

Feather {1969) studied attribution of responsibility,
along with valence of success and failure, in relation to
task performance and initial confidence. The portion of the
study dealing with attribution will be summarized here.
Feather made two predictions: 1) when self-evaluation is
positive, success will be attributed to personal factors
such as ability, and responsibility for failure will be ex-
ternalized. When self-evaluation is negative, the opposite
pattern of attribution will obtain. 2) When expectation of
success is grounded in a stable estimate of ability, and
when a person feels he has expended his usual effort, dis-
confirmation of expectancy is more likely to be externally
attributed than is confirmation. Feather summarized his
findings: "... Attribution of responsibility following suc-
cess and failure was not a function of the self-evaluation
measures, but it did depend upon a subject's initial confi-
dence, external attribution being more typical when success
or failure was unexpected, and when performance was close
to the pass/fail criterion. In addition, females were more
likely than males to attribute the outcome of external fac-
tors ..." (p. 138). 1In his 1968 paper, Feather strongly

emphasizes the importance of a person's perception of his



degree of responsibility for the outcome of his performance.

Much of Feather®’s (1969) method has been adapted for
the current investigation, and his findings on attribution
have been taken into account in designing the experiment.
Since internal attribution is important to the study, it
has becn built in, using the findings of Feather and others
concerning the conditions for Zacilitating internal attri-
bution.

Fitch (1970) did a study theoretically related to
Feather's (1969) reported above. He, too, was concerned
with the relationship between secl’=csteem and attribution.
Specifically, h« dealt with whether people attribute event

cutcomnes in a way consistent with chronic s¢ll-esteem or

in a way which erhances chronic sc¢lf-=ositcemn. The author,

ass do so many, arbitrarily delined success ag achieving a

cartain score (the Lird porcentile of Zictitious norms).

.+ny such figurec, as pointed out by schneider (1269) may be

subjuctively cipericonced as failure by at least some collage

students. The author obtained evidence in support oi both

the self-westeom =2nhancement and consistency hypotheses, Low

self{-esteem S5 who "Jailed"” attributed internally, while high

self-esteem=failure S§s did not. The opposite did not hold.
The author oiffers the tentative conclusion that high

self-esteem 58 tend to internalize success but not Ffailure,
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while low self~-esteem S§Ss tend to internalize both. However,
in the light of the work of Jacobson, et al (1970), which
indicated the defensive nature of such a variable as high
self-satisfaction, might the interpretation of these data
not be that the high self-esteem 8s attribute defensively,
while the low self-esteem S8 are willing to take responsi-
bility for whatever they do: This is not to deny the pos-
sible defensive attribution of the low self-esteem $s: there
are insufficient data to deal with this.

While the design of the present investigation does not
call for the inclusion of an attribution measure, and so
does not deal directly with the problem of attribution of
responsibility for performance outcome, it was felt that it
was important to present some of the research relevant to
the area of attribution for two reasons: 1) The current
study may yield expectancy data which may in turn permit
further development of the attribution theory of Weiner and
Kukla (1970). Thus, the background material would be impor-
tant. 2} More importantly, the induction of personal success
and failure expectancy is critical to the current investiga-
tion, and so the conditions maximizing the likelihood of
internal attribution (personal responsibility for success
and failure) had to be built into the experimental design.

It was thus necessary to include, in order to provide a
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ratiocnale for the methods used and tests constructed to
manipulate success and failure, not only research pertinent
to success and failure and expectancies, but also research
relevant to the attribution of responsibility for perfor-

mance outcome,
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Method
Subjects: The subject population consisted of 99 under-
graduate psychology students enrolled at Brooklyn College
of CUNY and 95 undergraduate psycholegy students enrolled
at York College of CUNY. Of the total N of 194, 34 Ss were
excluded from the final sample for the following reasons:
Inability to solve Water Jar Problems, N = 29; Copying Ana-~
gram solutions, N = 2; Refusal to complete testing, N = 1:
Familiarity with the Water Jar Test, N = 2. This resulted
in a total usable N of 160, 49 of whom were male and 111 of
whom were female.

The subjects were tested in groups consisting of those
students who attended class on the day of testing. Three
classes (N = 33, 24, 38) were tested at York College, while
one class (N = 99) was tested at Brooklyn College. All
tests were administered to each group in one session lasting
approximately 45 minutes.

One half of each group was given the failure condition
while the other half was given the success condition., Hav-
ing all treatments represented in each class controlled for
confounding variables (e.g., time of day, instructor vari-
ables, etc.) that might otherwise differentiate the classes.

In order to deal with the findings of Feather (1969)

that females have an initially lower confidence level than
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males and are more prone to externalize responsibility for
their performance, a preliminary analysie was performed to
compare malese and females on initial confidence level and
on rigidity scores. No sex differences were found (see
Results section), using all subjects (N = 160) and there-
fore the data for males and females could be taken together
in subsequent analyses.

From the population of 160, all §8s scoring O0-1 on the
first Water Jar Test (i.e., the number of critical problems
solved by the Einstellung method) were classified as non-
rigid, while all subjects scoring 3 were classified as rigid.
Next, these preliminary groups were subjected to a valida-
tion of the success/failure manipulation. The average of
the initial confidence estimate and the probability of suc~
cess estimate for problem 1 of EI was taken as the pre-
manipulation base. The average of the probability estimates
for the last Anagram problem and problem 1 of EII was taken
as the post-manipulation expectancy score. Subtracting the

latter of these two measures from the former, (i.e.,

PEj ¢+ PE (BI)) - PEA)q

2 <
tion was considered to have been successful for Ss whose

PE (EI1I1) ) » e€Xperimental manipula-

scores changed in the direction anticipated for their experi-
mental condition. Those whose expectancy scores rose after

taking the easy Anagram Test were considered to have been
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successful manipulated to expect subsequent success. Simi-
larly, those whose expectancy scores decreased after taking
the difficult Anagrams Test were considered to have been suce
cesafully manipulated to expect subsegquent failure. Thus,
the final experimental groups consist of all extreme scorers
on the rigidity continuum for whom the experimental success/
failure manipulation was effective. From the N of 160, a
total of 67 §s were excluded (see figure 1) due to failure

to meet the criteria for inclusion in the experimental groups.
This resulted in a final experimental population of 93 Ss,
distributed into the four experimental groups as shown in
figure 1. As can be seen, the experimental groups were of
unequal size,

It should be noted, in this discussion of the experi-
mental manipulation and establishment of the experimental
groups that each § had, in the gquestionnaire completed at
the end of the study., the opportunity to indicate any skep-
ticism they may have had concerning the experimental pro-
cedure or the fictitious normative data supplied for the
Anagrams Test. E's perusal of the questionnaire data showed
that none of the $s responded in such a way as to communie

cate any such skepticism or disbelief.
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Total Students Tested
{after exclusions for failures, cheating, etc.)

Male N=_ 49 %= 31
Female N=11l1 %= 69
Total N=160 %=100

S5 Excluded from Experimental Groups

Score of 2 No PE change PE opposite to
on EI after manip. experimental
condition
Male N= 3 %= 19 N= 4 %= 27 N= 9 %= 25
Female N=13 %= 81 N=11 %= 73 N=27 %= 75
Total N=16 %=100 N=15 %=100 N=36 %=100

Total Excluded Ss

Male N=16 %= 24
Female N=51 Y%= 76
Total N=67 °%=100

Composition of Experimental Groups

RF RS NRF NRS

Male N=12 %= 36 N= 9 %= 36 N= 8 %= 36 N= 4 9% 31
Female N-21 %= 64 N=16 %= 64 N-14 %= 64 N= 9 %= 69
Total N=33 %=100 N=25 %=100 N=22 %=100 N=13 %=100

Total Experimental Population

Male N=33 %= 35
Female N=60 %= 65
Total N=93 %=100

Figure 1l: Diagrammatic representation of the establishment
of experimental groups and their composition by
sex: absolute number and percentage.
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Measures: 1. Two forms of the Water Jar Test (EI and EII,
see Table 1) were constructed and used in a pilot study.
The first had the traditional solution formula B-A-2C, while
the second had the solution formula C~B-2A. The two forms
were administered to an undergraduate psychology class

(N = 22), under Einstellung-inducing conditions, i.e., a
time limit of 30 seconds per problem. (This type of admin-
istration is used in order to demonstrate most clearly that
even under conditions found to maximize the Einstellung-
effect, there are still Ss who shift to the short method
when it is available).

Knight (1963) pointed out that the effort required to
solve the first problem was an important factor in subse-
quent rigid performance. In order to avoid this, the as-
sumption was made that college students would have suffi-
cient arithmetic ability to perform the simple subtractions
necessary to solve the problems, and the usual initial
"critical-control”" problem was omitted; S5 were given the
example (i.e., taught the Einstellung methed) initially.

A "Hidden words Einstellung Test"”, revised from Seltzer
(1966) was interpolated between the two Water Jar Tests to
separate them in time. The instructions to the Ss for the
Water Jar Tests were as follows:

You are going to be given some arithmetic prob-
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lems to solve, all of which will be of the same
type. Here is an example (Problem A put on
blackboard). Here are 3 imaginary jars. The
first can hold 13 quarts, the second can hold

29 guarts, and the third, 3 guarts. The jars

are empty. Assuming that you have an unlim-

ited water supply, how would you go about meas-
uring out exactly 10 quarts? (The Einstellung
method was then demonstrated). You need not make
use of all the jars in your solution. You may
write your solution in words or arithmetically,
as you wish. Each problem is to be numbered and
worked on a new page in your booklet. Speed is
an important factor, and you will be given only
30 seconds per problem. Do not turn any pages
until you are told to do so. You may not go back
to any previous problem to change an answer or to
fill in one you left out. (The same instructions
were used for EII, the only difference being in
the specific solution formula taught.)

The Water Jar Test is scored by counting the number of
critical problems solved by the Einstellung method, .the
higher scores indicating more rigidity. Despite the narrow
range of scores (0 - 3}, these data are traditionally ana-
lyzed in the literature by means of parametric techniques.
Furthermore, McNemar stated "It is said that distribution-
free methods should be used because the assumption of nor-
mality, on which parametric tests are based, may not hold.
But in light of Norton's study and Bonneau's results, the
worry about violating this assumption seems ill-founded..."®
(1962, p. 374). The two authors cited demonstrated that
marked deviation from a normal distribution did not greatly

affect the confidence level and significantly increase the
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chances of making a Type I error.

Table 1. Two forms of the Water Jar Test

EI (B - A - 2C) EII (C - B - 23)
Number Problem Get Problem Get Ty pe
A B C A B C
A 13 29 3 10 10 40 90 30 Example
1 31 61 4 22 33 27 108 15 Set
2 10 39 4 21 7 12 36 10 Set
3 50 102 2 46 113 48 383 109 Set
4 2) 127 3 100 5 3 26 13 Set
5 14 163 25 99 3 41 54 7 Set
6 18 43 10 5 29 30 144 56 Set
7 9 42 6 21 5 9 22 3 Set
8 23 49 3 20 7 19 45 12 Critical
9 11 25 3 8 82 194 470 112 Critical
10 10 23 3 7 3 14 31 11 Critical

The product-moment correlation between the two forms of
the test was computed, and turned out to be r = .72, p< .00l
(2 tailed). To check further on the appropriateness of the
utilization of parametric techniques with these data, a
rank-order correlation was also computed for the two forms,.
In this case, rtho = ,70, p<{.001 (2 tailed). Additionally,

rigid and non-rigid groupe were established based upon their



performance on EI. All subjects who scored 0 - 1 were des~
ignated as non~rigid (N = 8) and an equal number of $s who
scored 3 were randomly selected (by lot) and were desig-
nated as the rigid group (N = 8). A product-moment correla-
tion between the two forms was then computed using only
these extreme scorers (N = 16). This analysis produced an
r = .92, p«.00l. It would seem safe to conclude from the
above, {(as well as from the literature), that such data can
be analyzed by parametric techniques and that the two forms
of the test may be considered eguivalent. The high signi-
ficant correlation indicates that those who perform either
rigidly or non-rigidly on the first form tend to perform in
the same way on the second form,

Thus, EI was used as the initial measure on the basis
of which rigid and non-rigid groups were established, and
EII was used as the second measure of rigidity, the depend-
cent variable upon which the effects of the experimental

manipulation were evaluated,

2. The Anaqrams Test

The anagrams to be used in this study were taken from
the solution time norms provided by Tresselt and Mayzner
(1966) . 1t was decided to use solvable anagrams and insure
failure by varying the time limit (i.e., by allowing too

short a period of time in terms of the solution time norms)



so that Ss could, at the end of the test, be given the
correct solutions so as to increase credibility. This
should protect against Ss feeling that they had been given
an impossible task and should thereby enhance the failure
experience. Further, it allowed realism when 8s were asked
to count their number of correct solutions and enter their
(fictitious) percentile rankings.

It was found by Feather (1969) that Ss who passed or
failed just near the passing mark were unlikely to consider
their score as reflection of their ability, but rather as a
reflection of luck. 1In order to deal with this, the two
forms of Anagrams Test (success and failure forms) were con-
structed so that $s would succeed very high (99 percentile)
and fail very poorly (25 percentile). This also deals with
the problem of college student Ss feeling disappointed when
they scored "only" in the 90 percentile, which was reported
by Schneider (1967). Further, Feather and Saville (1967)
found that the amount of prior success and failure had an
effect on a) how long the effect would affect subseguent
performance and b) how pervasively the success or failure
was experienced by S. This provides another reason for mak-
ing the success and failure scores extreme. Jones et al
(1968) found that there was a primacy-recency effect on

ability attribution following success and failure. When a
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subject is predicting the performance of another person,
primacy determines the estimates he makes of the ability of
the other. When, however, he is predicting his own perfor-
mance, recency (of success and failure) is the determining
factor. In order to control for this variable, the two
tests were constructed so as to evince, respectively, early
and late success and early and late failure, with both tests
having a mixture of success and failure in the middle. The
Anagram Test was administered with a 30 second time limit,
which was designed to permit the success group to solve at
least 7 and the failure group to fail at least 7.

Subjects who do not show the effect of the success/fail-
ure manipulation on the validation check were excluded from
the experimental groups, but their data were analyzed sep-
arately for exploratory purposes,

Table 2 contains the 2 forms of the Anagram Test, in-
cluding the sclution word and the nermative median solution
time in seconds for each anagram. (see Appendix A for the
instructions for the task, and Appendix B for the fictitious
norms supplied to the subjects).

3. Estimates of confidence and probability of success

These were adapted from Feather (1969). Following a
fictitious introduction to the purpose of the study, includ-

ing a rationale for the initial confidence measure (S8ee
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Appendix A), Ss were asked "What do you feel are your
chances of doing well on these tests?" §s8 ranked them-
selves on a 5 inch scale, ranging from 0 - 100% in units
of 10, anchored at the extremes with "No chance at all"
and "Completely certain", and in the middle with "Even
chance.” (Instructions for making such ratings are also
included in Appendix A.) This measure provides a measure
of S's general estimate of his probability of success (suc-
cess expectancy) which Feather (1969) also concluded was a
good measure of S's general self-evaluation.
Table 2., The Anagram Tests
Success: Form A Failure: Form B

Sol.¥ime Sol.Time
Number Word Anagram in seconds Word Anagram in seconds

1 judge eguijd 3.0 ghoul hugol 240.0
2 water aewtr 3.0 peony enopy 240.0
3 voice eocvi 4.0 tango gaton 240.0
4 bacon ocbna 92.5 funny nufyn 5.0
5 uncle eucnl 72,0 water aewtr 3.0
6 flood olfdo 5.5 baton tanbo 240.0
? clerk reckl 91.5 train ntrai 5.0
8 labor orlab 5.0 triad datir 240.0
9 funny nufyn 5.0 incur nrcui 200.0

10 train ntrai 5.0 agile glaei 240.0
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Prior to beginning each task, Ss were asked to estimate,
prior to seeing the problem, their chances ©of solving prob-
lem 1. They were asked to make similar estimates for each
problem of each task following the completion of the previcus
problem (e.g., after working problem 1, they were asked to
estimate their probability of solving problem 2, etc.)

These estimates were also made on a S5 inch scale, ranging
from O - 100% in units of 10. They were anchored at the
extremes by "No chance at all” and "Completely certain", and
in the middle by "Even chance."”

4. Demographic Data and Inguiry

At the completion of the last test, Ss were asked to
£ill in a brief questionnaire to provide information about
their sex, past experience with success and failure in the
academic situation, feelings during the testing, about their
ability and performance, and birth order.

These latter data were introduced in order to allow
analysis of whether any of these variables differentiate
between or interact with the groups in any way. The items
dealing with feelings and birth order were not analyzed, but
were saved for use in future research.

C. Materials: §s& received three test booklets, EI, the Ana-

grams Test (either the success or failure form), and EII,

all of which were mimeographed. Code numbers were placed on



all booklets by the experimenter prior to distribution.

The Test I booklet contained the scale for the initial
probability of success estimate, the EI problems, and the
scales for each of the probability estimates to be made
during the course of the test. The Test 1II booklet, pre-
pared in two forms - one for success and other for fail-
ure - contained the Anagram problems and the scales for
estimating probability of success for each problem, Addi-
tionally, this booklet included a separate answer sheet
onto which § copied his solution after writing it in the
test booklet itself (to avoid changing answers, the test
booklets were collected prior to providing Ss with the cor-
rect solutions). Finally, attached to this booklet were the
solutions for the {orm of the test taken by S (prepared in
such a way that $§s were unable to see them until the appro-
priate time) and the fictitious norms by means of which S
was to evaluate his performance. (See Appendix B.} This
procedure was introduced to prevent Ss from seeing that

the two forms of thc test were obviously quite different

in difficulty. The Test III booklet contained the EII prob-
lems, the scales for estimating the probability of success
of each problem, and the brief demographic guestionnaire
mentioned above.

d. Procedure: The specific instructions given to S$s can
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be seen in Appendices A and D.

The subjects were first given a general introduction to
the study, and were instructed as to how to make the required
probability of success estimates. They were then asked to
make their initial, general, probability of success estimate
on the face sheet of booklet 1. Next, the S§s read the brierf
introduction to EI, and made their probability estimate for
problem 1. The experimenter then demonstrated the Einstellung
method (using the same method described above for the pilot
study in which equivalent forms were established), and the
Ss began the test. Following completion of each problem,
the Ss were asked to estimate their chances of solving the
next problem prior tc seeing it.

Following administration of EI, the boocklets were col-
lected, and the Ss were asked to take Booklet II. ©On the
face sheet they read the brief instructions to the Anagrams
Test (see Appendix D), in which the nature of an Anagram and
of their task was explained to them. As mentioned above,
they were asked to record their solutions in two places; in
the test booklet and on the separate answer sheet that was
provided. The subjects then made their first probability
estimate for the Anagrams Test and, again, following comple-
tion of each problem, were asked to estimate their chances

of solving the next one prior to seeing it. At the comple-
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tion of the test, the booklets were collected, leaving the
Ss with their separate answer sheets. They were then in-
structed to open their sealed solution sheet (Appendix B),
and to count and enter their number of correct solutions
and corresponding percentile rank. These sheets were then
collected. Ss then were asked to take booklet II1I, which
contained EII, for which the procedure was exactly as it
was with EI. The last page of this booklet contained a
brief dquestionnaire which Ss were asked to complete at the
end of testing.

The final booklet was then collected, and a debriefing

letter (Appendix C) was distributed.



Results

From the total N of 194, 34 subjects were discarded
for such reasons as not taking tesets, familiarity with
tests, inability to solve Water Jar Problems, and cheating,
which resulted in a total usable N of 160, 49 males and 111
females. Table 3 indicates that there are no sex differences,
using this population (p> .50), in initial confidence or
rigidity scores that would preclude mixing the sBexes irn the
experimental groups and subsequent analyses.

Since the established experimental groups (see method
section) are of unegual size, all analyses of variance to
follow were carried out by means of Winer's (1962) Least
Squares Solution.

Hypothesis 1 predicted a) that all rigids would solve

more critical problems on EII by the Einstellung method than
would non-rigids following the induction of success expec-
tancy, but b) that the rigids and non-rigids would not dif-
fer significantly under conditions of induced failure ex-
pectancy. The means for the four experimental groups, the
results of the analysis of variance, and the results of
comparisons made by means of Scheffe's test {McNemar, 1962)
¢an be seen in Tables 4a, 4b, and 4c respectively. (In the
tables, NRS represents the non-rigid-success group, RS the

rigid-~success group, etc.)
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It can be seen that there is a significant Rigidity
main effect (p<«Z.001) indicating that rigids solve more EII
problems by the Einstellung method than do non-rigids.
There is a trend toward the predicted Rigidity x Condition
interaction but it is not statistically significant. The
Scheffeé analyses yield the following results: 1) There is
no significant difrference on EIl1 scores between non-rigids
as a function of experimental manipulation. 2) Rigids re-
main more rigid (p <{.05) than non-rigids following the in=-
duction of success expectancy, which indicates that success
expectancy does not make the rigid perform less rigidly.

3) Following induced failure expectancy, rigids remain more
rigid than non-rigids (p<.05). 4) Rigids perform the same
(p>.05) on EII, regardless of experimental manipulation.

The trend of the interaction suggests an analysis of
change scores from EI to EII. Tables 5a, b, and c contain
respectively, the mean change scores, the analysis of vari-
ance, and the Scheffé-comparisona. As can be seen in Table
5b, there is a main Rigidity effect (p<.001). Schefié com-
parisons were utilized to elicit the meaning of this main
effect, and yielded the following results:; 1) Neither
rigids nor non-rigids change more following the induction
of failure expectancy than they do following the induction

of success expectancy. <2) There is no significant difference
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in the amount of overall change between rigids and non-
rigids (p= .05) when success expectancy is induced. 3)
Non-rigide change significantly more following the induc-
tion of failure expectancy (p<«.05) than do rigids, and
this change is in the direction of increased rigidity.

4) Non-rigids tend to change significantly more than do
rigids under both conditions (E<:105).

These results, while disconfirming hypothesis lb and
confirming hypothesis la, also suggest that non-rigids are
more responsive to experience and their own estimates oi
their probability of success than are rigids, That is, they
are meore flexibkle, changing their problem-solving approach
more than do rigids under both conditions., In line with
hypothesis 1, this tendency is more pronounced and in the
direction of increased rigidity following the induction of
failure expectancy.

Further clarification of these results may be obtained
from examining the performance of Ss not affected by the
experimental manipulation and the analysis of problem-soling
approach during problems 1 - 7 of EI and £II.

From Table 6, which shows the EII scores of rigids and
non-rigids not afifected by experimental manipulations, as
well as the results of the t test for the significance of

the difference between these means, it can be seen that
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these two groups differ significantly (pe2.00l1) in their

EII scores. Thus, rigids and non-rigids both continue to
perform as they did on EI. Thus, rigidity - or its lack -

of problem solving approach is unaffected when the expectancy
factor is absent. These groups contained Ss who took both
forms of the Anagrams Test (Rigid, 60% form B, Non-rigid

40% form B). Further, one of the two rigids who scored
non-rigid on EII took form B (hard), and solved only 2 prob-
lems., These results strongly reinforce the notion that

failure expectancy, and not experience per se, is what af-

fects subseguent periformance,

In order to clarify further the Einstellung behavior
of the experimental groups, exploration was made of their
problem~solving apprcach to problems 1 - 7 of EI and EII,.
The results orf these analyses can be seen in Tables 7a - d.

A non-Einstellung solution attempt is defined as one
which uses an approach other than the one taught and which
alsc makes use of the given capacities of the water jars.
Thus, e.g., a solution of 27 - 7 = 20 is not a non-Einstel-
lung solution attempt if the problem does not contain a jar
0 7 quart capacity. Table 7a shows that non-rigids make
significantly more non-Einstellung solution attempts on
problem 1 - 7 of EI than do rigids (significant Rigidity

main effect, p<IT.001).
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Table 7b also shows a significant Rigidity main effect
(p<<.001), indicating that non-rigids make more non-Einstel-
lung solution attempts on problems 1 - 7 of EII than do
rigids. Thus, the group score for problems 1 ~ 7 remains
the same for both tests regardless of success or failure
expectancy induction. However, a change score analysis and/
or a correlation between the number of non~Einstellung at-
tempts made on problems 1 - 7 of EI and on E1I may show a
qualitative difference, i.e., a change in approach,

Table 7c shows the results of the analysis of the change
in number of non-Einstellung solution attempts from EI to
EII. There are no significant F ratios, leading to the con-
clusion that there are no significant differences between
groups on this variable.

Table 7d shows the correlations for the experimental
groups between the number of non-Einstellung attempts made
on problems 1 - 7 of EI and the number made on problems 1 -
7 of EITI. The correlations are significant and approximately
equal for the Rigid-Fail grouvw (r = .43, p<<.0l), the Rigid-
Success group (xr = .46, p«<7.0l), and for the Non-Rigid-Fail
group (r = .43, p<z.05). Only for the Non-Rigid-Success
group did the two water jar tests fail to correlate (r = .14,

P>».05).

The significant correlations for the rigid groups indi-
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cate that they adhere to their approach regardless of inter-
vening experience and expectancies., After the induction of
success expectancy they seem even more prone to adhere to
their rigid approach, as is indicated by the fact that not
one non-Einstellung solution attempt was made by the Rigid-
Success group on EIXI 1 ~ 7,

The Non-Rigid-Success group showed a small, insignifi-
cant correlation, indicating no relationship in their ap-
proach to the two tests., I.e., they were exploratory, with
no set pattern, some shifting from non-gEinstellung attempts
on EI to Einstellung attempts on EII and vice versa. The
Non-Rigid-Fail group, however, showed a significant correla-
tion identical with that shown by the rigid groups. Thus,
following the induction of failure expectancy, they performed
unlike the Non-Rigid-Success group, but came to perform as
did the rigid groups. In view of the previous analyses
which showed no change in their number of non-Einstellung
attempts, the implication would be that they, in becoming
more rigid after coming to expect failure, stuck not to the
taught method necessarily, but to whatever approach had
proved successful for them on EI. Those who tended to make
non~Einstellung attempts on EI 1 - 7 continued to do so on
EIXIl - 7, while those who tended to use the Einstellung

method on EI 1 - 7 continued to do so on EII 1 - 7. As the
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Non-Rigid-Success group altered their approach on EII 1 - 7,
while the Non-Rigid-Fail group, like the rigid groups, did
not, the interpretation is that the induction of failure
expectancy led to more rigid behavior in otherwise Non-Rigid
subjects, even though this rigidity was in terms of their
own previous approach rather than the taught approach.

Taken together, the rforegoing analyses give general
conformation to the hypothesis that rfailure expectancy leads
to rigid behavior, which hypothesis 1 was designed to test
operationally.

Hypothesis 2 predicted a lower initial expectancy of

success (i.e., lower initial confidence prior to beginning
the firet task) for the rigids than for the non-rigids. The
results of the analysis of variance of the initial confidence
variable can be seen in Tables 8a - 8c. There is gignifi-
cant Success-Failure main effect (p<Z.00l), a significant
Rigidity main effect (p<T.05), and a significant interaction
{(pz.01) . Schefre comparisons show the following: 1) Pooling
rigid and non-~rigid groups, there is no significant differ-
ence (p>» .05) between rigids and non-rigids in initial con-
fidence, thus disconfirming hypothesis 2. 2) The non-rigid
group tends to be approximately equal in initial confidence,

i.e., there is no significant difference related to experi-

mental condition. 3) There is, however, a significant dii-



ference (pe.05) in initial confidence between rigids later
susceptible to success manipulation and those susceptible to
failure manipulation: those susceptible to failure begin with
a significantly higher initial expectancy of success estimate
than do those susceptible to succesc manipulation. (The sug-
gestion is of extreme high or low initial expectancy reports
for the rigids, with non-rigids somewhere between and more
stable, not varying according to amenability to success or
failure manipulation.) The very high initial confidence of
the rigid failure group suggests a defensive inflating of
estimates by members of this group. 4) The latter comment

is supported by the finding that the Rigid-Failure group re-
ports a significantly higher initial confidence level than
does the Non-Rigid-Failure group (p%<I.05). 5) There is no
significant difference (p>».05) between the Rigid-Success

and Non-~Rigid~-Success groups.

In general, then, Rigids later susceptible to failure
manipulation report the highest initial confidence of any
group, while the Rigid-Success group reports the lowest
(although not statistically significant). The criteria for
evaluating experimental manipulation might be held account-
able, except that the same phenomenon did not occur with the
Non-Rigids, whose initial coniidence reports were stable

across experimental conditions. Thus, the difference must
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be between Rigids and Non-Rigids, and their different de-
fense structures and modes of reacting to experience, rather
than to the manipulation validation criteria. These results
are generally supported by an analysis of those §s not suc-
cessfully experimentally manipulated. As can be seen in
Table 9, a t test shows no significant difference (p>>.10)
in initial confidence reports between Rigids and Non-Rigids
when the Success/Failure expectancy dimension is absent.
Again, the non-significant tendency is opposite to predic-
tion, i.e., the Rigids tend to give higher initial estimates,
which is suggestive, again, of a defensive inflating of con-
fidence reports.

Further clarification of the differential behavior of
the experimental groups with regard to success expectancy
estimates may be gained from an analysis of the changes in
cuch estimates, both prior to manipulation (Hypothesis 3)
and subsequent to manipulation (Hypothesis 4).

Hypothesis 3 predicted that Rigids would show less

change from task to task prior to manipulation than would
the Non-Rigids. The dependent variable for this analysis
(Tables lla - 11£) is the difference between initial con-
fidence and the average of success probability estimates
for problem 1 of EI and the Anagrams Test. Sex differences

in confidence in approaching the verbal task could confound
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the results, and so it will first be necessary to ascertain
whether there are such differences.

Table 10 indicates that, for the members of the experi-
mental groups, the sexes are nearly identical in their prob-
ability of success estimates preceding the Anagrams Test
(Xp = 64.42, X. = 64.17, t = .06, p>>.05). Therefore, the
analysis of the data for Hypothesis 3 can be carried out as
planned.

The analysic of variance yields a significant inter-
action (p=<<.05). Rigids who are later susceptible to fail-
ure manipulation tend to decrease their expectancy of suc-
cess on their own, without any manipulation, from task to
task. Rigids later susceptible to success manipulation
tend to increase their success expectancy prior to manipula-
tion. On the other hand, non-rigids later susceptible to
failure manipulation tend to increase their success expec-
tancies prior to manipulation, while those later susceptible
to success manipulation decrease their expectancy estimates.
Thus, rigids are susceptible to the experimental manipula-
tion which confirms their own "natural” tendency to modify
their expectancies while non-rigids are susceptible to the

manipulation which contradicts their characteristic expec-

tancy for their own performance. The suggestion is that

non-rigids are more responsive to experience while rigids
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tend to respond to internal sets concerning their expectancy
of their performance. There is, further, the suggestion
that rigids defensively set their initial confidence levels
at high and low extremes, and tend to modify them as they
progress from task to task.

Scheffe analysis (Table llc) indicates that there are
no significant diifferences between rigids and non-rigids in
amount of change prior to manipulation, thus disconfirming
hypothesis 3. The important finding emerging from this
analysis, then, is the real difference between rigids and
non-rigids in responsiveness to experience. That is, the
non-rigids alter their expectancies in terms of their ex-
periences, and are thus flexible in setting their probability
of success estimates. The rigids, on the other hand, seem
to have a fixed internal expectancy of performance in terms
of which they respond, Although they alter expectancy, it
is not in the direction of experience, but rather in the
direction of their chronic expectancy of their performance
in the situation. The same data were analyzed by chi-square
in order to control for Ss whose initial confidence reports
were at the extremes and thus did not have room for move-
ment. Table 11d shows that chi-sgquare was significant at
the .0l level, and that the differences between observed

and expected frequencies were supportive of the findings of
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the above analysis of variance.

The importance of the subsequent success/failure ex-
pectancy dimension can be seen in the analysis of Ss not
successfully manipulated experimentally. Table lle shows
that there is no significant difference (p>>» .l) between
rigids and non-rigids in proclivity to change probability
of success estimates when subsequent manipulation direction
is not a factor. These data were also analyzed by chi-
sgquare (Table 11f)} which supported the above f£inding of no
significant differences rfor the unsuccessfully manipulated
(p>.30). These findings differ from those in the study
proper which showed differences between rigids and non-
rigids related to subsequent direction of manipulation, and
show, therefore, the importance of the expectancy dimension
for understanding behavior in the problem solving situation,

Hypothesis 4 predicted that both rigids and non-rigids

would show a higher estimate of success probability for the
average of problems 8, 9, and 10 than for problem 1 on both
EI and EII, but that the problem-solving approach leading to
this result would differentiate the two types of Ss. The
findings reported above, relating to hypothesis 1, support
the second part of hypothesis 4, including the suggestion
that the problem solving approach of the non-rigid-failure

group on EII would be more like that of the rigids than like
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that of the non-rigid-success group.

Tables 1l2a - 12f show the results of the analysis of
variance for the first half of hypothesis 4, i.e., that the
average probability of success estimates for problems 8, 9,
and 10 would be greater than that for problem 1 of both EI
and EII.

Table 12a shows a significant rigidity main effect
(p=< .05) for EI. Scheffé‘analysis (Table 12b) shows the fol-
lowing results: 1) Non-rigids gdecrease their expectancy of
success as they progress through EI significantly (p<<.05)
more than do rigids. 2) Rigids later susceptible to success
manipulation tend to increase their estimates, while rigids
later susceptible to failure hardly change their estimates
at all. However, there is no significant difference between
rigid groups in success expectancy change during EI. 3) There
is, likewise, no significant difference between non-rigid
groups in change in success expectancy as they progress
through EI; both groups tend to decrease thelr success ex-
pectancy estimates, 4) There is no significant difference
between the rigid and non-rigid success groups or the rigid
and non-rigid failure groups in expectancy of success change
as they progress through EI. The general finding, then,
which disconfirms hypothesis 4, is that non-rigids decrease

success expectancy as they p.ogress through EI, regardless
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of which experimental manipulation they will later respond
to, while the rigids tend to increase expectancy of success.
This does, however, lend some support to the suggested de-
fensive guality of problem solving rigidity. Analysis of
the data of those not successfully manipulated can be seen
in table 12c. The t test shows no significant difference
between rigids and non-rigids (p>>.5) in the tendency to
change success probability estimates as they progress through
EI. Again, then, when the dimension of subseqguent amenabil-
ity to experimental manipulation is absent, differences that
were [ound with the experimental groups disappear. The
importance of expectancy in determining behavior - perfor-
mance and confidence reports - in the problem solving situa-
tion is again evident.

In Table 12d can be seen the results of the analysis of
variance for EII. There is a significant rigidity main ef-
fect (p<7.0l) as well as a significant Success/Failure main
effect (p<T.001). 1In general, the interpretation of defen-
siveness is supported by these results, as those who have
experienced failure expectancy induction tend to increase
their probability of success estimates as they progress
through EII. This is also done by the rigid-success group,
while the non-rigid success group is the only group to

decrease success expectancy (as they did on EI). Thus, the



central hypothesis of the study (hypothesis 1), that non-
rigids led to expect failure will come to behave like rigids,
gaines support. So, too, does the conception of the defen-
siveness inveolved in rigid behavior which allows for the
raising of confidence levels with the concomitant avoidance
of anticipated failure. Scheffé analysis (Table 12e) shows
the following results: 1) Rigids increase expectancies of
success during EII significantly {p<C.05) more than do non-
rigids, regardless orf experimental condition. 2) However,

thosa, regardless of rigidity, who have expericnced the in-

duction of failure expectancy, terd to raise theilr success
expectancy during EII more than do those who have been led
to anticipate success. 3} There i1s no signif{icant difference
between the two rigid groups in their tendency to raise suc-
cess nrobkability cstimates as they »rogress through LRIT
(0>».05). 4) Nor-rigids led to anticipate failure raisc
their success c¢xpectancies (as Jdo rigide) ag they progress
through 11, while non-rigids who anticipate success tond

to Jecrease success expectancy during EIXI, the difrerence
being statistically ¢ ignificant (p<C.0%). This, again, a’-
fords some confirmation of the rootecaness oif rigidity in
failure eypectancy and of the defensive quality of rigid be-
havior. ©5) These ceniral hypotheses gain Jurther confirma-

”
tion {rom the Scheffe analysis showing that there is no
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significant difference in change in success expectancy dur-
ing EII between rigids and non~rigids in the failure expec-
tancy condition. Thus, there is a general tendency for
failure expectancy induction to result in a raising of sub-
seguent success expectancy reports, which points to the
potency of failure expectancy and the ego~defensive nature
of the raised expectancy of success estimates.

Table 12f shows that, for those not successfully manip-
ulated experimentally, there is a significant difference
(p<<.05) between rigids and non-rigids: rigids raise their
success probability estimates as they progress through EII
more than do non-rigids. The implication would seem to be
that rigids, leaving out the induced expectancy factor, use
their approach to problem solving to raise theilr confidence,
while non-rigids tend to take problems as they come, seeing
them as equally challenging. This supports the notion of
the defensive nature of rigid behavior.

wWwhy this difference manifested itself on EII and not
on EI is unclear. Inspection shows that the PE means for
the non-rigids were about the same for EI and EII, while the
means for the rigids for the two tests differed widely, in
the direction of increased PE during EII. Comparing the
rigids on the two tests would yield a t ratio of approxi-

mately 15/7, which would be significant (t = 2.14,p = .02),.
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Thus, there is a real difference between the rigids on the
two tests, and no such difference for the non-rigids. The
simplest explanation then would seem to be that there was
some unknown effect of the interpolated task which affected
the rigids by creating a high level of anxiety which needed
reduction, while there was no such effect on the non-rigids.
It might be speculated that this phenomenon might be due to
the higher tendency toward test anxiety of the rigids.

In order to clarify the behavior of the experimental
groups with regard to their changes in probability of suc-
cess estimates, an analysis was made of such changes on
problems 1 to 7 of both EI and EII ($ince only the last 3
problems were considered in the preceding analyses). These
results can be seen in Tables 1l3a - 13i.

In Table 13a can be seen the results of the analysis
of variance of the average magnitude of change of prokabil-
ity of success estimates, regardless of direction of change,
for probleme 1 - 7 of EI. There are no statistically sig-
nificant results, but there is a trend, approaching sig-
nificance, for those who later succumb to failure manipula-
tion to show larger changes than do those who succumb to
success manipulation.

Results of a similar analysis for EI1 are shown in

Table 13b. Again, ghere are no significant results, and
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it appears that the groups do not differ in average magni-
tude of probability of success estimate changes. The trend
found in analyzing EI disappears on EII, suggesting that
those who expect to fail (through experimental manipulation)
become more conservative in making changes in their proba-
bility of success estimates. (Inspection of the means for
the two tests shows that there is virtually no difference
for those who have success expectancy induced,)

To examine further the probability estimate change
behavior, as suggested by the trend noted on EI, the number
of changes greater than one scale point (a change of 10 or
greater) was subjected to an analysis of variance for both
EI and El1I {see Tables l3c and 13d, respectively).

On EI, there is a significant success-failure main
efifect (pg.05). Thus, regardless of rigidity, those who
later are successfully manipulated to anticipate failure
make more large changes in their expectancy of success than
those amenable to success manipulation. The rigids make the
most (fail group) and fewest {success group) large changes,
with the non-rigid groups between these extremes, but the
trends are not statistically significant. For EII (Table
13d), the analysis of variance yields, likewise, no signirf-
icant results. However, there is a strong trend toward an

interaction (p between .l and .05} such that the non-rigid-
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fail group makes fewer large probability estimate changes on
EII than does any other group. The general success/failure
trend found for EI disappears on EII. Thus, following ex-
perimental manipulation, the non-rigid-fail group seems to
become more conservative in making probability estimate
changes, while the other groups perform much as they did on
EI. The induction of failure expectancy, then, appears to
have caused the non-rigids to behave on EII as the rigid-
success group did on EI ({(and EIl), suggesting some support
for the central hypothesis, i.e., that rigid behavior is
rooted in failure expectancy.

One further exploratory analysis was made concerning
changes in probability estimates. The results of an anal-
ysis of the total number of such changes made during prob-
lems 1 ~ 7 of the two tests can be seen in Tables l3e and
13f respectively. There are no significant results for EI
or for EII, leading to the conclusion that the groups do
not differ in the total number of probability of success
estimate changes made during the two tests. However, inspec-
tion shows that the non-rigid-~fail group made the most
changes on EI and the fewest on EII (not significant). This
is consistent with the above finding of their becoming more
conservative in making changes following manipulation, and

suggests an exploration of change scores (from EI to EII)




on the variables concerning probability of success esti-
mates during problems 1 - 7 that were done above for the two
tests separately.

The results of the analysis of variance of the average
magnitude of change of probability of success estimates from
EI to EII appear in Table 13g. There are no results signif-
icant at the .05 level. A success-failure effect with p
between .05 and .l suggests a trend similar to the earlier
one, that those who have come to anticipate failure become
more conservative in making changes in their estimates of
their probability of success (i.e., they make smaller
changes). This trend, again, is most pronounced in the
non-rigid-fail group,

Table 13h shows the results of the analysis of the
changes from EI to EII (problem 1 - 7) to make large changes
in probability of success estimates (i.e., changes greater
than one scale point). There is again a tendency towards
a success-failure effect with p between .05 and .l1. Fol-
lowing failure expectancy induction, there is a tendency
to make fewer large changes in probability of success esti-
mates. This tends to support the above findings as does
the fact that once again the effect is most pronounced in
the non-rigid-fail group.

The results of analyzing the change from EI to EII
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in the total number of probability estimate changes made
during problems 1 - 7 appear in Table 13i. These results
tend again to support the above findings: there is a
success~failure effect (p between .05 and .l) showing a
trend toward greater conservatiem following the induction
of failure expectancy. That is, those so manipulated tend
to make fewer probability estimate changes on EII than they
¢id on EI. Again, too, this eirfect is most pronounced in
the non-rigid-7<ail group.

To sunmarize the results of the above exploratory anal-
vses: there appears to be an initial difference in propen-
sity to make prokability of success estimate changes between
those amenable to success manipulation and those amenable to
failure manipulation. The manipulation, however, blots out
these differences as those who come to anticinate failure pe-
cone more conservative in changing their rubsequent ccstimates
of their probability of succeeding. This is true across the
rigidity dimension, although it is most pronounced in non-
rigids who "fail" and who are led to anticipate subsecuent
failure,

Prior Ev¥pericence with success and failure

In order to more [ully understand the behavior of the
experimental groups in reactiorn to induced succegs or fail-

urc expectancy, an exploratory analysis of prior (reported)
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experience with success and failure was carried out,

Table l4a shows the results of the analysis of variance
of reported High School Average. There is a significant ri-
gidity main effect (p«C.01) indicating that rigids report
higher High School Averages than do non-rigids. There are
two alternative explanations of this finding. PFirst, rigid-
ity in problem~-sclving may be more efficient in our current
educational system. The alternative explanation ol defen-
sively high reporting (these data were collected after test-
ing) by the rigids cannot be ruled out without Ffurther re-
search to determine whether the difference is in reporting
or in actual achievement.

The results of the analysis of the number of college
courses railed appear in Table 14b. There is a significant
(p<.05) rigidity main effect, such that non-rigids report
failing more college courses than do rigids. The two alter-
natives introduced above are also applicable to this finding.
Further, it is possible that the non-rigid is more tenacious
in the face of failure and so is willing to try college af-
ter having done poorly in High School, where the rigid would
not. Thus, more failures would be expected. (The above re-
sults concerning Einstellung behavior, see Tables 7a - 74,
support this hypothesis. To further investigate it, an

analysis of solutions during problems 1 - 7 of the two Water



Jar Tests will be carried out below.)

Table l4c shows the results of the analysis of variance
of reported college average. There is a significant success-~
failure main effect (p<«C.05). Those who have experienced
failure expectancy induction report a lower college average
than do those led to anticipate success, Again, the above
proposed alternative explanations can be considered. An-
other possibility is that, given that the reports were given
following testing and prior to debriefing, this finding may
be a result of the potency of the failure experience.

The highest average is reported by the Rigid-Success
group, which may be reflective of the previously found tend-
ency of the rigid to move his confidence reports in the di-
rection of confirmation of his characteristic expectancy.

It may also reflect defensive inflating of reports. The
lowest average is reported by the Non-Rigid-Fail group,
which may be reflective of responsiveness to the situation
or one of the above alternatives. However, all attempts at
explanation must be considered tentative and speculative
pending further research into whether the differences are
real or reported {(and hence reactive to the experiment).

Of course, too, lower averages for the non-rigids are to be
expected if they, as reported, failed more courses than the

rigids.



Problems solved during the study

In order to examine further the differences in achieve-
ment between the experimental groups, an exploratory anal-
ysis of actual solutions during problems 1 - 7 of the tweo
Water Jar Tests was carried out.

The analysis of variance of the number of correct solu-
tions on problems 1 - 7 of EI (Table 1l5a) shows a signifi-
cant rigidity main effect (p<.05). The rigids solve more
problems than do the non-rigids. The implication, taking
into account all of the foregoing analyses, seems to be
that rigids are more concerned with getting correct answers
while non-rigids are concerned with finding new ways of
doing things, even to the point of tolerating objective
failure in order to do so. (Rigidity, then, may be more
efficient in current academia, but apparently at the expense
of creativity.) This may explain the non-rigid‘'c previously
noted tendency to reduce expectancy of success estimates,
and may also indicate that non-rigids define failure dif-
ferently than do rigids and are able to tolerate objective
failure, i.e., not getting the right answer.

Table 16a shows the results of the analysis of variance
of the number of solutions on problems 1 - 7 of EII, i.e.,
following experimental manipulation. There is a significant

rigidity main effect (p<.001) and a strong trend (p <. 10)
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toward a success-failure effect. Rigids, again, solve more
problems correctly than do non-rigids. (This does suggest
that the observed differences in High School Averages, etc.,
may really be differences in achievement rather than dif-
ferences in reporting, although this must still be verified
through additional research.) The success-failure trend is
based on non-rigids solving more problems following the
fajilure manipulation than following success manipulation.
Thus, with the induction of failure expectancy, non-rigids
again came to behave as did rigids, lending further support
to the causal relationship that is the central hypothesis
of this study.

The analysis of variance of the change in number of
correct solutions of problems 1 - 7 from EI to EII can be
seen in Table 17a. This analysis yields no significant re-
sults, and all groups can be seen to have solved more prob-
lems correctly on EII than on EI. The trend is for rigids
to increase the number of solutions under both experimental
conditions, for the non-rigids to show virtually no change
following success manipulation while showing a grcater in-
crease following failure manipulation. (Rigids also in-
crease the number of correct solutions more after failure
than after success.) Again, the trend is as predicted,

with the previously established non-rigids coming to behave



as did the rigids, atfter failure expectancy is induced.

A most important aspect of these results is the effect
of failure as an enhancer of subsequent performance, when
previous research often shows failure to produce a decrement
in subsegquent performance. The difference appears to be in
the current investigation's concern with the problem-solving
approach (Rigidity) dimension, as well as with the expectancy
dimension, and lends credence to the theory of rigidity as a
defensive approach to problems, geared toward the avoidance
of anticipated failure.

To pin down the cffects of the manipulation on the per-
formance oI problems 1 - 7 on EII, and, in turn, on problems
€ - 10, a correlational analysis (Table 18a) was performed,
relating the number of correct solutions on problems 1 - 7
of the two Water Jar Tests. There were significant corre-
lations for the Rigid-Fail group (r = .51, p«.0l), the
Rigid-Success group (r = .43, p<«.02) and the Non-Rigid-
Success group (r = .76, p<<.01). The only group that did
not show a significant correlation was the Non-Rigid-Fail
group (r = .20, p>.l).

T tests for the significance of difference between
correlations (Table 18b) show no significant differences in
the correlation of EI and EII (1 - 7) between the rigid

groups, while there is a significant difference between the



non-rigid groups (p<J.05). There are also significant dif-
Terences (p*l.02) between the Rigid-Success and Non~Rigid-
Success group and the Rigid-Fail and Non-Rigid-Fail groups.
Thus, the two forms of the test remain significantly
related, during problems 1 - 7, for the rigid groups and for
the non-rigid-success group, while the tests lose their rela-
tionship for non-rigids Ifollowing the induction of failure
eKXpectancy. Thesue analyses would seem to indicate that the
two tests are seen and appreached in the same way by the two
rigid groups, regardless of interpolated cexpectancy, as they
cor.tinue to scck correct solutions. 'The two tests scem to
e saen in the same way by the non-rigid-success group, who
apparently continue to be exploratory rather than sccking
right answers. (This is consistoent with the results disz-
cussed above:; sec fable 74 relative to hypothesis 1.) Wwith
anticipated failurc, howaever, the non=-rigids alter thoic
approach, making thoens the only group Jfor which I 1 - 7 anc
II 1 - 7 wo not corrclate. It would scvem, then, that at
least some menbors of the non-rigid-fail group came to scex
correct solutions on EII (confirmed by the above finding
that this group solves more of problems 1 - 7 on EII than
does the non-rigid-success group), instead of seeking alter-
natives as they had done on EI, and hence came to behave,

following the induction of failure expectancy, more like the



rigid groups.

Ss responding opposite to manipulation

Finally, a gualitative analysis was made of the perfor-
mance of $s who responded to experimental manipulation in
the opposite direction to that planned. Of the 36 §s who
did this, 29 (81%) were rigid while only 7 (19%) were non-
rigid. 12 of these Ss (33%) manifested success expectancy
following administration of the difficult aAnagrams Test
while 24 (67%) showed failure expectancy after taking the
easy form.

The mean number of anagrams solved (Table 19) was about
the same for all groups. Since one form ©f the Anagrams
Test was very diflicult and the other very easy, Ss solving
equal numbers of problems on the two forms suggests differ-
ential ability to handle the material. That is, those who
were able to solve 5 - 6 of the hard anagrams must be seen
as superior at the taszk (or perhaps even at general verbal
ability} than are those able to solve only 5 of the easy
items.

In the experimental groups, wherein all S§s were suc-
cessfully manipulated, this situation did not obtain, as
the success and failure groups sclved different numbers of
anagrams. Thus, only 9 of 55 failure Ss solved as many as

5 anagrams, while the means for all of the reversal groups
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was_hiqgher thap 5. Similarly, only one success S solved as
few as 5 anagrams, most solving in the 8 - 10 range.

Comparing Tables 8a (mean PEj for experimental groups)
and 20 (Mean PE; for the "reversers”), the same general pat-
tern of PE; can be seen. For the experimental groups,
{(Table B8a) the Rigid-Fail greoup had the highest PEj, the RS
group the lowest, and the two non-rigid groups were inter-
mediate., For the reversers, the rigids who came to expect
failure (i.e., RF) had the highest PE;, the rigids who came
to expect success (i.e, RS) had the lowest PEj, and the non-
rigids were again intermediate.

Inspection of the two tables, however, shows large dif-
ferences in the absolute values of the mean PEj's of the
experimental and reversal groups. This difference suggests2
that perhaps there was a bias involved in the exclusion of
Ss from the experimental groups, in that subjects may have
systematically sclected themselves out of the experiment.
The above suggested difference in ability with regard to the
Anagram task is one possible source of bias. In addition,
as the reversal group contained a large proportion of fe-
males (see Table 22), Bex differences in EI scores and PE;

might be found in the experimental population (N=93),

2Gratitude is expressed to Dr. Jesse Smith for suggesting
this line of analysis.



Table 23 indicates that there are no sex differences
in rigidity in the experimental population. However, the
female Ss in the experimental groups are found to have a sig-
nificantly (2::.05) lower PE; (63.7) than the males in these
groups (71.5).

Table 22 shows, on the other hand, that for the rever-
sal 58, the females had a much higher mecan Pkj. The differ-
ence of 6.2 points failled to reach statistical significance
because of the small N in the male group, which alsoc showed
much variability, leading to a high error term in the signif-
icance test,

Table 24 indicates that when the experimental §s are
combined with the reversal Ss, the sex differences in PEj
are obliterated. It would thus seem safe to conclude that
the experimental procedure allowed for the systematic ex-
clusion of female Ss of high PE;; and that this exclusion
accounts for the significant sex differences shown in Table
23.

Thus, the results of this study appear to have been con-
founded by subtle and unexpected sex differences. This might
suggest combining the reversers with the group indicated by
their post-manipulation expectancies and re-analyzing the
date. However, this would introduce another, possibly more

serious, confounding variable, that of verbal ability, or at



least the ability to solve anagrams. The bulk of the re-
versers (24 of 36} experienced failure after the easy ana-
grams task, and a large proportion of the female reversers
(18 of 27) were in this group. As alluded to above those
able to solve 6 of the hard anagrams obviously differ in
ability from those above to solve only 5 of the easy ana-
grams. The suggestion is, then, that those - particularly
females - of lower anagram ability and higher PEj (perhaps
defensively inflated) were excluded from the experiment and
cannot, because of the possible confounding, simply be re-
inserted. Rather, the study would have to be done over,
controlling for sex differences and verbal ability, before
any definitive conclusion could be drawn. The results of
the present study, then, must be taken as suggestive at
best., This is true even though an equal percentage of
males and females were in each experimental greoup. The
systematic exclusion of high PEj-low ability females re-
sulted in sex differences in the experimental population
despite what would have appeared to be a control of sex
differences through uniform proportional representation of
the sexes in the groups. This percentage equality of the
sexes in the experimental population appears to be an arti-

fact.



Discussion

General Discussion cf Hypotheses: Only one of the formal

hypotheses was confirmed. This may partially be due to the
sex differences found in the experimental groups which may
have resulted in a biased exclusion of female subjects. The
fact that only one hypothesis was confirmed may also partially
be due to the theory which generated the predictions having
been an oversimplified one. 1In formulating the hypotheses,
direct translation to problem-solving behavior was made from
observations of rigid subijects, with no account being taken
of the possible interaction of rigidity with achievement
motivation and defensive attribution {hich, through post hoc
analyses, suggest themselves as important factors)}. In ad-
dition, insufficient emphasis was placed upon expectancy as
a causal factor in achievement related behavior. Also, ex-
pectancy was dealt with more as an effect (e.g., predictions
of defensive shifts in expectancy) than as a cause, other
than with regard to evoking rigid behavior. Subseguent ex-
Ploratory analyses which were purely post hoc, suggested in~
stead that expectancy was a cognitive mediator of several
achievement related behaviors.

It cannot be overemphasized that the formally stated
hypotheses were, with one exception, disconfirmed. Any re-

sults emerging from this study must be considered as sug-
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gestive at best. Although the post hoc analyses produced
some consistently significant results and consistent trends,
which were not at variance with the original thesis, *he
posture is not being taken that these findings provide

direct evidence supporting the theory. Rather, they are

ceen as doing littlc more tharn suggesting avenues of investi-
gation for futurce resecarch.

wWwith the aid of hindsight, it might be possible to re-
formulate the hypotheses in such a way as to enhance the
possibility o’ their confirmation.

Hypothe=zos 1 might be lelt as stated, since 1 trand 1ig
the prodictad dircection was Jouml. The failure to reach sig-
nificance might have been a function of the bias in subjects'
celf selection and conseguent sex differences. However,
Hypothesis 1 might bu restated in correlational terms: There
will be a significant correlation between the approach taken
during preoblems 1 - 7 of EI and EII, as reflected in the
number of non-Einstellung solution attempts made, for both
Rigid groups and for the NRF group, while there will be no
such correlation between the number of non-Einstellung =zolu-
tion attempts made during the two tests for the NRS group.
The rationale for this hypothesis would be that success ex-
puectancy does not foster exploration in the rigid, while

failure expectancy does inhibit exploration in the non-rigid.



Hypothesis 2 might be stated in terms of achievement
motivation theory, since a relationship between rigidity and
Maf has been established {Howard and Slatus, 1966). Rather
than postulating uniformly lower PE; for the rigid Ss, the
hypothesis might be stated: 1Initial confidence levels of
the rigids will be at the extremes of perceived task diffi-
culty, (high and low PE;) while the non-rigid groups will
set their PE,'s intermediate to these extremes.

Hypothesis 3 could be restated in terms of expectancy
theory: In progressing from task to task, rigid Ss will
tend to alter their probability of success estimates in the
direction of their chronic expectancies concerning their
performance in the achievement situation. The non-rigid §s,
on the other hand, will tend to alter expectancies of success
according to experience in the situation.

Hypothesis 4 could be restated as follows: 4a) Prior
to experimental manipulation (EI), while progressing through

a task, the rigid Ss will raise their probability of success

cstimates as measured by PE(EI;) - PE (Elg.g9.10). The non-
3
rigids will alter their estimates in accord with their experi-
ence during the test. 4b). Following manipulation, the RF
and RS groups will continue to function as they did on EI,
and the NRF group will come to raise PE as do the rigid

groups. The NRS group will continue to alter PE in accord



with experience.

Keeping in mind that the hypothesfs of this study were
not confirmed, and that what follows is suggestive of areas
of future investigation (although the consistency of the
patterns which emerged is striking), the discussion now
turns to the findings of the study and some of its suggested
theoretical implications.

Hypothesis la was confirmed, in that rigid subjects

solved more critical problems on EII by the Einstellung
method than did non-rigid subjects under both experimental
conditions., Hypothesis 1lb was not confirmed, although there
was a statistically insignificant trend toward the predicted
rigidity x condition interaction.

A change score analysis bearing on hypothesis 1, how-
ever, showed that the non-rigids (N - R} change more follow-
ing the induction of failure expectancy than do the rigids
(R), and that this change was in the predicted direction of
increased rigidity. The R groups showed no change, the N -~
R groups changing more than they did under both conditions
(with the difference being significant only after failure
expectancy induction).

These results suggest that the R respond less to expec-
tancy change by altering their problem-solving approach than

do the N - R. The implication is that the N - R respond in



terms of expcrience, while the R tend§ to respond more in
terms of internal sets. The importance of the expectancy
factor is shown in the analysis of the Ss who were not suc-
cessfully experimentally manipulated: When the expectancy
factor is neutralizeu, both R and N - R continue to function
on EII as they did on EI. This latter result would seem to
support the contention that expectancy, and not experience
per se, affects subseguent pertformance. Experience appears
to play a role only to the degree that it contributes to an
alteration of success expectancy.

Further analysis showed the N - R to be more exploratory
prior to the critical problems than are the R, both on EI
and EII. Correlations between the number of non-Einstellung
solution attempts on EI and EII were significant and of the
same order for all but the non-rigid-success (NRS) group.

This group, then, remained exploratory, showing nc relation-

ship in their approach to the two tests. The non-rigid-fail-
ure (NRF) group behave unlike the NRS group, but more like
the members of the two rigid groups, That is, they adhered
to the method they had used on EI. Importantly, however,
they adhered not to the taught method, but to whatever ap-
proach they had taken on EI. Thus, although they increased
in rigidity as a function of induced failure expectancy,

they still were differentiated from the rigid Ss in their
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adherence to their own approach rather than to the taught
approach.

The conclusion is, then, that the induction of failure
expectancy led to rigid behavior in otherwise non-rigid Ss.
Although the NRF group adhered to their own approach, this
adherence, which differentiated them from the NRS group
and made them more like the rigid-success (RS) and rigid-
failure (RF) groups, defines an increase in rigid behavior.

Although the specific hypothesis lb was disconfirmed,
then, its theoretical rationale and implications received
general support from the results of the unplanned analyses
which pertained to it.

Hypothesis 2 was disconfirmed as no differences were

found in initial probability estimates (PE;) between pooled
rigid and pooled non-rigid subjects., The two non-rigid
groups were found to be approximately equal in PE;, while
the RF group had a significantly higher PEj than did the RS
group. When the expectancy factor was absent {(unsuccess-
fully manipulated Ss), there was no difference found between
rigids and non-rigids on PEj.

The ordering of these initial confidence estimates is
of interest. RF was highest, RS was lowest, while the two
non-rigid groups were equal and between the RS and RF groups.

If the PE;'s of the RS and RF groups can be considered to
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define the range of perceived difficulty of the achievement
situation as presented, and the scores ©of the NRS and NRF
groups to be intermediate within that range, the familiar

U - curve of the achievement motivation literature emerges.
Thus, the rigid groups define the situation at the extremes
of difficulty, while the non-rigid groups define the situa-
tion as being of intermediate difficulty. This would sug-
gest that the rigid groups represent individuals high in

Mg f while the non-rigid groups represent people low in M_g-

This is consistent with the rationale for this study which
pictured the rigid individual as failure-avoidant. It also
follows from the finding reported by Howard and Slatus (19606)
to the effect that rigids have higher TAQ scores than do non-
rigids, and 1is consistent with Weiner's (1970) finding con-
cerning the power of the TAQ in setting up motive groups in
achievement motivation research.

The defensive guality theoretically attributed to ri-
gidity also gets some support from the above results, at
least for the RF group. Jacobson, et al (1970) found that
need for approval and social desirability "... represent
defensive behavior resulting from an intense concern with
avoiding fatlure ..." (p. 55). These measures were related
to the reporting of high expectancies of success. This would

suggest that the PE; scores of the RF group, then, might have



been defensively high.

The apparent relationship between the current experi-
mental groups and the motive groups characteristically used
in achievement motivation research may enhance the applica-
tion of some of the results of this study to achievement
motivation theory.

Although hypothesis 2 was disconfirmed (in fact, largely
contradicted), some important implications emerged from the
results of the analyses of the data pertaining to it.

Hypothesis 3 was also disconformed with both rigid and

non-rigid groups changing PE f{rom task to task prior to ex-
perimental manipulation. Specifically, RF subjects tend to
decrease PE, RS subjects tend to increase PE, NRF subjects
tend to increase PLE, and NRS subjects tend to decrease Pkb.

All of these changes are made by the Ss on their own from

task to task prior to any manipulation.

Schwarz (1969) briefly mummarized Rotter's social
learning theory as it applies to the formation of expec-
tancies. Expectancy is defined by two types of experience,
é: expectancy built upon experience in the same situation
and GE, generalized expectancy from similar, functionally
related situations. In a novel situation, E is determined

by GE, which is eventually supplanted as the determinant of

”~
E by E as a function of experience in the situation. Schwaz's
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study led to the conclusion that Rotter's theory was over-
simplified and erroneous, and that the influence of GE could
persist.

The results of the analysis of the data for hypothesis
3 suggest that rigid Ss are susceptible to the manipulation
which confirms their GE, while non-rigid Ss are susceptible
to the manipulation which disconfirms their GE. That is,
the non~rigid Ss are more responsive to experience, willing
to alter direction of their expectancies; they develop é'
which comes to supplant GE in determining subsequent expec-
tancy. The rigid subj=2cts, however, do not respond to ex-
perience (develop f), but rather respond to that which con-
firms their internal sets (GE), which may, again, be a de-
fensive strategy. These results support Schwarz's conten-
tion that E does not necessarily become determined by é.
which in turn depends upon the organism's reinforcement
schedule in the situation. As will be discussed below,
rigids had more correct solutions (reinforcements) than non-
rigids, and still continued to primarily be influenced by GE.

The Key finding for present purpose is that non-rigids
appear to respond to experience while rigids appear to re-
spond more in terms of internal sets concerning their per-
formance. Given the findings discussed above, these inter-

nal sets are likely to be defensive strategies geared toward



the avoidance of the pain of anticipated failure.

Support for the defensiveness hypothesis comes from the
attribution theory of achievement motivation posited by
Weiner and Kukla (1970). Altering expectancy in the exis-
ting direction serves to define the task as easier (for RS)
or more difficult (for RF). This allows outcome to be exter-
nalized, i.e., to be seen as a function of tasks difficulty
rather than o ability. The non-rigid alters expectancy in
the direction of experience, which suggests a willingness to
take responsibility for performance outcome, It must be re-
membered that the RF and RS groups are comprised only of §s
who subjectively experienced, respectively, failure and suc-
cess, and attribution-as-defense theory would appear to ac-
count adeqguately for their behavior with regard to expec-
tancy change. further support for a defensive interpretation
comes from the work of ilettee (1971) who, studying rejection
0L unexpected success, found subjects to defensively need
to both enhance and to perform consistently with their usual

conception of themselves,

With reqgard to hypothesis 4, there have already bzen

discussed several frindings consistent with a defensive inter-
pretation of rigidity. The analyses relating to hypothesis
1 which show a) a Jdiiflerence in problem-solving approach to

difterentiate the rigdids from the non-rigids on EII and b)
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the NRF group to come to behave more rigidly on EI1I (albeit
in terms of their 9wn approach rather than the taught ap-
proach) support those aspects of hypothesis 4b which pertain
to similar phenomena. 1In general, however, hypothesis 1 is
not confirmed, although there are some meaningful findings
which contribute to the theory being tested.

The specific findings for EI were as follows: 1) NR,
poocled and scparate, decrcase PE as they progress through EI,
disconfirming hypothesis 4b. 2} RS increase Pk as predicted,
while RF does not change. The difference between the rigid
groups is not significant, and hypothesis 4a is8 not confirmed.
3) There are no differences between RS and NRS or RF and NRF
in the tendency to alter PE as they progress through EI.

For EI, then, the conclusion is that non=-rigid groups
tend to decrease PE. This reflects their responsiveness to
experience, as they in fact solve fewer problems than do the
rigids, being more concerned with exploring alternative so-
lution methods than with getting objectively correct answers.
They also, based upon expectancies, appear willing to take
responsibility [or the objective outcome. The rigids, on
the other hand, tend to increase as predicted, but not sig-
nificantly so. The fact that they seem to concentrate on
getting correct answers and tend to increase PE offers some

suppeort for the hypothesized defensive nature of rigid prob-
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lem-solving behavior.

The defensive nature of rigidity and the rigidifying
effect of induced failure expectancy are seen much more
clearly in the alterations of PE that occur as Ss progress
through EI1I.

Those who experience failure expectancy induction in-
crease PE as they progress through EII. This is done also
by the RS group. The NRS group is the only group not to
raise PE as the §s progress through EII. Again, the NRF
come to perform as do the rigids, and unlike their NRS coun-
terparts. This suggests further support for the contention
that failure expectancy in the achievement situation -
chronic for the rigids, induced for the NRF - leads to ri-
gidity in problem solving and that such rigidity is a defen-
sive strategy geared toward the avoidance of anticipated
failure. The results for EII, then, provides partial con-
firmation of hypothesis 1.

These findings gain further clarity when specific com-
parisons are considered. 1) When R and NR Ss are compared,
the R are found to increase PE significantly more as they
progress through EII than do the NR. 2) Regardless of ri-
gidity, those who have failure expectancy induced raise PE
significantly more than do those who undergo success expec-

tancy induction. 3) There is no significant difference be-
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tween RS and RF groups, which lends support to the suggestion
of the rigid as being an individual with chronic failure ex-
pectancy in the problem-solving situation. 4) NRF raise
their PE, while NRS lower their PE, the difference reaching
statistical significance. 5) The RF and NRF groups do not
differ in PE increase.

Taken together, these findings support a theory of
causal relationship between failure expectancy and rigidity.
Such failure expectancy is relatively stable in the chroni-
cally rigid, Rigidity, however, can be situationally deter-
mined, when failure expectancy is induced. The general ten-
dency of rfailure expectancy to result in the raising of PE
reports points to the potency of failure expectancy and the
ego~defensive nature of the raised PE estimates. This goes
along with the findings discussed above which show the NRF
to come to function more like the rigids and less like the
NRS following the induction of failure expectancy.

Further support is gained from the analysis of the un-
success fully manipulated Ss, where the rigids are found to
raise PE significantly more than do the non-rigids as they
progress through EII.

The rigid individual, then, appears to use his approach
in order to raise his confidence, while the non-rigid ap-

pears to take problems as they come, seeing them as equally
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(veridically) challenging.

Again, the concept of the rigid person as a failure ex-
pectant person is suggested, and is of theoretical importance.
Raising PE implies perception of the task at hand as easier.
This allows success to be externally attributed. It has al-
ready been shown (see above discussion) that failure-expec-
tant people externally attribute success (Mettee, 1971, etc.)}.
The non-rigid (except when led to anticipate future failure)
apparently sees each of these tasks as equally difficult,
which allows for internalized attribution of performance
outcome. Apparently such individuals have a generally posi-
tive expectancy with regard to their ability, which can be
medified by experience in a given situation. This modifica-
tion is temporary, and each new task is taken on its own,
with a willingness to tolerate the chance of failure. By
keeping their PE relatively constant, i.e., by perceiving
the problems as egually difficult and therefore seeing out-
come as a function of ability, these §s appear to be com-
municating their desire to face challenge, i.e., to pit
their ability against presented problems. Restating simply,
they seem to enjoy the challenge ¢f problem-solving, and are
willing to tolerate failure. This latter point can easily
be seen in their approach to the water Jar Tests wherein

they solved few problems, concentrating instead on finding
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creative sclution methods. The picture changes, as has
been seen, when failure expectancy has been successfully
induced, and the otherwise non-rigid individual comes to
behave, in virtually all aspects of the situation, as does
a rigid person.

Thus, expectancy can be seen to be an important cogni-
tive mediator of outcome attribution, which, in turn, can
be viewed as defensive strategy. This has implications for
achievement motivation theory (Weiner and Kukla, 1970) and
will be discussed below.

11 Exploratory Analvses

The above analyses dealt primarily with problems & -

10, the critical problems, on the Water Jar Tests. It seemed
reasonable that important experiences on problem 1 - 7 might
have contributed to the results and/or that further clariji-
cation of the results might be obtained through an examination
of performance on problems 1 - 7.

Changes in probkability of success estimates during prob-
lems 1 - 7 of both EI and EI1I werc studied.

On EI, thosc later subjected to failure expectancy in-
duction make more large PE changes than do those later manip=
ulated to expect success, The ordering again shows the ri-
gids at the extrcmes - RS fewest large changes, RF most large

changes - with the non-rigid groups between. These trends,
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however, are not signilicant.

Cn EII there is a non-signirficant trend for the NRFP
group to make fewer large PE changes than does any other
group. Thus, there is a tendency, albeit statistically not
significant, iollowing the induction oi rfailure expectancy
for this group teo become more conscervative in making Pk
changes while the other groups behave as they did on EI.
They come, then, to behave like the RS group on EII, rather
than like the NRS group as they had on EI.

Analysis of the number of PE changes made also yielded
a non=significant trend toward more¢ conservative behavior on
the part of the NRF group. They made the most changes on EI
and the fewest changes on EII (not significant).

Analysis of changes from EI to EII in absolute magnitude
of PE changes showed an insignificant trend (p between .05
and .l) toward a success-=failure effect. The trend was for
those anticipating failure to make smaller changes on EII
than they had on EI, the trend being most pronounced for the
NRF group.

A similar analysis was done for the number of large PE
changes made, with similar results. Again there was a non-
significant trend (p between .05 and .1) for those in the
failure expectancy groups to become more conservative, i.e.,

to make fewer large PE changes on EII. The trend, again, was



- 106 -

most evident in the NRF group.

The same non-significant trend (p between .05 and .l)
was found in analyzing the change in total number of PE
changes from EI to EII. Again, the trend, most pronounced
in the NRF group, is for more conservative PE changes fol-
lowing the induction of failure expectancy.

Thus, following the development of failure expectancy
there is a suggestive trend toward increased conservatism in
making subsegquent PE changes. Those anticipating failure may
become less reactive to experience and more reactive to the
internalitze set - failure expectancy - which has been in-
duced. Thus the NRF group comes to behave more like the ri-
gid groups and less like the NRS group. In this way, they
may defensively be able to attribute the anticipated fail-
ure to task difficulty rather thanr to their own ability.
Examination of table 21 supports this interpretation. Those
who expect to fail start EII with a much lower PE than do
those who expectred to succeed, communicating an expectancy
©of high task difficulty. By making fewer changes and smaller
changes in PE during the test they show a) the persistent in-
fluence of failure expectancy and b) an attempt to keep per-
ceived task difficulty high so as to allow for external at=~
tribution of the anticipated failure. This interpretation

gains support from the Aata presented above which showed the
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TABLE 21

Mean PE for problem 1 of EII for the experimental groups.

Group Rigid Non-Rigid
Failure 47 45
Success 80 77

NRF group to be within the intermediate range of perceived
difficulty and egual to the NRS group on P&£;. The interpre-
tation must be considered speculative, however, given the
lack of statistical significance and the absence of an at-
tribution measure. Inclusion of such a measure might be 1in-
cluded in :future rescarch to test this and other interpreta-
tions made in terms of attribution theory.

It should be noted that the above discussed trend is
consistent with Feather and Saville's {(1967) f{inding con-
cerning the relative potencies of failure and success, Fail-
ure expectancy seems to have a profound effect on subsequent
expectancies, while success expectancy seems to have little,
if any, effect. Failure expectancy appears to have a gen-
erally constricting effect on subsesjuent behavior.

The possibility that past expericence with success and
failure might have influenced the results of this study was
considered through the analysis of reported High School Aver-

age, College Average, and College Courses Failed,



- 108 -

The rigid Ss reported significantly higher High School
Averages than did the non-rigids. Further, the non-rigids
report failing significantly more College Courses than do
the rigids.

Two possible explanations suggest themselves for these
findings: a) There may be defensively high reporting by the
rigids and b) The rigids may actually achieve at a higher
level, suggesting that a rigid approach to problem-solving
is more efficient in current academia.

Neither alternative can be accepted without further re-
search, which includes actual scholastic achievement data,
to determine whether the obtained diiferences are in report-
ing or actually in achievement.

A third finding was that the failure-expectancy groups
reported significantly lower College Averages than did the
success—-expectancy groups. The above two exXplanations could
be considered for this finding, and a third is also sug-
gested: Since these data were collected at the end of the
study, but prior to debrierfing this finding might reflect
the still potent etffect of failure expectancy. It is also
possible that the finding is an accident of sampling.

As was stated, further research will be necessary to
determine which, if any, of the explanations is correct.

Some support for the presence of actual differences in
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achievement can be found in the analysis of performance of
problems 1 - 7 of EI and EII (all Ss solved problems & - 10
or were excluded ‘rom the sample).

On EI, rigid $s solve significantly more problems than
do non-rigid Ss. The implication would seem to be that the
rigid are more concerned with getting right answers while
the non-rigid are more concerned with exploration, i.e.,
finding their own creative way of doing things, even to the

point of tolerating objective failure in order to do so.

Rigidity, then, may be more efficient, in traditional aca-
demic terms, but perhaps at the oxpense o creativity. rur-
ther, this may indicate the non-rigid's willingnesc to aefinc
success and fallure in his own way, rather than in the tra-
ditional "right answer"™ way: success for the non-rigid per-
son may be in finding his own way of{ doing things through
the exploration ot alternatives,

Oon EII, following experimental manipulation, the rigids
again solve signiiicantly more proizlems than do the non~ri-
gids. Therc is als<o a statistically insignidicant trend
(Pez.10) for the NRF group to solve more problems correctly
than does the NRS group. Thus, failure expectancy again
tends to induce rigid-like behavior in the otherwise non-
rigid, and rigidity can be seen to entail the restriction or

creativity in service of objective achievement. The analysis
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of the change in number of correct solutions from EI to EII,
although yielding no significant results, indicated the same
trend.

Correlational analysis of th: relationship between prob-
leins 1 = 7 of EI and EIXI produced signiricant results. The
two forms oif the test retain their significant relationship
for all but the NRF group. This would seem to indicate that
the NRF group is the only group to signirficantly alter its
approach on BilI, and the above analyses suggests that this
alteration is 1ii. the direction of a cessation o exploratory
behavior and an increased attempt at obtaining correct solu-
tions.

wWhile further research must be done to determine whethcer
the obtained differcences in High School and College perror-
mance are duc to defensive reporting or actual achicvement
uifferences, the latter group of findings would seem to lond
some support to the second of thesc alternatives. 1I° this
is indeed the case, it would appear that the structure ol
the current academic world is such as to discourage crea-
tivity and to encourage rote learning and non-creative think-
ing. This is a problem that has not gone unnoticed. As
stated by Rogers (1971):

It is my observation that traditional education

is the most rigid, out-dated, bureaucratic, in-
competent institution in our culture ... We rarely
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look at the real cause of educational unrest -
namely that schools are so incredibly outdated
that students no longer find them important ...

It seems imperative to me that education must
adopt a new goal. Suppose by a wave of a magic
wand I could produce just one change and only

one in our educational system: every teacher

at every level would forget that he is a teacher.
He would develop a complete amnesia for the teach-
ing skills which he has painstakingly acquired
over the years. But in place of these abilities
he would £find himself holding the attitudes, and
possessed of the skills, of a facilitator of
learning ... To me this is beautiful because

every student - retarded, gifted, underprivileged,
average - would be working on problems of real
concern and intcerest to him and at the level at
which he is abkle to grasp the material. He would
have a continuing experience of success. He would
have avoided the all too common torment of today,
experienced by many, many students, whereby he
learns day after day, in a multitude of ways, that
he is a failure, a worthless being. (pp. 1,7).

Contrary to what would be expected from Rogers' remarks

Feather and Saville (1967) and

failure to produce a decrement in subse-

kates and Barry (1970) did a study (see

formance increased under conditions of failure feedback when

such

ment

when the opportunity for interpersonal shame was absent.

Same

was non-verbal,

feedback was non-verbal. They assumed that the improve-

was motivated by the subjects' striving to avoid failure

The

situation obtained in the current study, i.e., feedback

but this is not held to account for the re-
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sults, Mettee (1971) also found failure to enhance perfor-
mance., This occurred when the probability of failure was
seen as nearly certain. Zajonc and Brickman (1969) also
found that failure could serve as an enhancer of subseguent
performance when the subject did not drastically change his
success expectancy following failure feedback.

None of these findings is inconsistent with the results
of the current study. This investigation would seem to sug-
gest, as was hinted at by Zajonc and Brickman, that expec-
tancy, and so problem-solving approach, 1is an important de-
terminant of subseguent performance. The finding presented
above suggest that the induction of failure expectancy in
this study enhanced performance, derfined in the traditional
sense, by arousing a defensive problem=-solving strateqgy -
rigidity - while curtailing creative problem-solving-alter-
native seeking. The findings of the study, taken together,
suggest that rigidity is a defensive strategy engendered by
pervasive falilure expectancy in the achievement situation
(e.g., rigids have higher TAQ scores than non-rigids.
Howard and Slatus, 1966), which would seem to support such
an interpretation. This is particularly true of the find-
ings which show rigids, seen as higher in failure-avoidance,
to solve more problems during testing.

Some of the findings reported above have been inter-
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preted in terms of possible attribution of performance out-
come. Further, some of the rationale for the current study
was provided by achievement motivation theory, particularly
the definition of TAQ scores as a measure of the motive to
avoid failure. The results of the present study, particu-
larly with regard to expectancies, seems t0o converge on the
suggestion that attribution may be a defensive strategy de-
pendent upon chronic expectancy. If this is so, Weiner and
Kukla's (1970) attribution theory of achievement motivation
would rejuire some modification in order to reflect the im-
portance of expectancy in determining the direction of at-
tribution. This paper concludes with some suggestions for
such modification of the theory propounded by Weiner and
Kukla.

Weiner and Kukla's (1970) thcory was presented in de-
tail in the Introduction section of this paper, and will be
briefly dealt with here through the presentation of the au-
thors' attributional analysis of typical achievement moti-
vation findings.

The most documented finding is that high need achieve-
ment people choose tasks of intermediate difficulty while
low need achievement people choose extremely easy or diffi-
cult tasks. Weiner and Kukla suggest that the high nach

groups select tasks of intermediate difficulty because,
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being amenable to internal (rather than task) attribution,
they provide the greatest feedback concerning ability (the
authors make no attempt to explain why this is important)
and, because of internal attribution, they get greater re-
ward for attaining the goal. The authors picture the low
need achievement person as one who wants to avoid informa-
tion about ability and so will select very easy or very hard
tasks, which allow outcome to be attributed to the task
(external) rather than to ability. It seems clear that

what the authors are decscribing is a defensive strategy,

the direction of which must be cognitively mediated by some
other factor. 1t is proposed that this mediator of attribu-
tion is expectancy with regard to performance in the achieve-
ment situation.

Thus, if the low need achievement individual didn't cx-
pect to fail why would he choose extreme tasks which allow
for external attribution and thereby ego-defense:

The high need achievement person is also found to per-
sist longer in the face of failure than does the low need
achievement person. Weiner and Kukla explain this by pos-
iting that the high need achiever functions in this way be-
cause he is more likely to attribute fallure to a lack of
effort rather than to a lack of ability.

However, attribution of success to ability and of fail-
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ure to lack of effort are both internal attribution, and
both allow the person to keep a relatively stable, positive
expectancy concerning his achievement-related performance.
The high need achievement person, then, can be seen as onc
who generally oxpects to succeed. This expectancy is con-
firmed by the attribution of success to ability. It is also
contfirmed by the attribution of failure to lack of elfort,
as the »erson is really communicating that i he had tried
harder, he had the ability to succced. Thus, a general
achievement-relatad expectancy can be hypothesized as medi-
ating the delensive direction of outcome attribution. This
1s more easlily secn in the low necd achievement person, con-
ceptualized herein as having a chrounic failure expectancy
which mnediat2s his beshaving in a way which :ainimizes the
possibility o interunal attribution.

Weiner and Kukla's explanation ol the choice ol tasks
0. intermediate dilliculty 1s also opun to expuctancy intor-
pretation. The authors statce that such choices are amcdiated
by desire for ability feedback. ILs it not possible that thc
high neced achicvement person has a relatively stable success
expectancy in the achievement situation which, as the cur-
rent study demonstrates, is modifiable in a given situation,
based upun experience, with the modification being only tem-

porary and situation-specific. pBecause of his relatively
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stable self-confidence (and perhaps tolerance of ambiguity),
such a person might simply enjoy the challenge of problem-
solving, with objective failure posing no lasting threat to
his self-esteem. (This is how the non-rigids seemed to be-
have except when failure expectancy was induced.)

Thus, both the high and low need achievers can be hypo-
thesized to have relatively stable expectancies concerning
their ability in the achievement-oriented situation. These
expectancies can be seen as the determinants of achievement-
related bcehaviors which underlie outcome attribution. Thus,
generalized success cexpectancy vis-a-vis generalized failure
expectancy can be hypothesized to mediate attribution, and
thus to be more powerful in explaining achievement-oriented
behavior than is attribution, which emerges as defensive
strategy which depends upon expectancy. A modification of
recent developments in achievement motivation theory is
therefore suggested, taking explanatory power away from ate
tribution and increasing the emphasgis upon generalized ox-
pectancy of success or failure as determinants of achieve-
ment related behavior. (What underlies these expectancies
is not even open to speculation at this time, except to sug-
gest rootedness in childhood, perhaps as follows from the
authoritarian personality theory summarized by Leach, 1967,

and presented in the Introduction to this paper, as well as
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in the tremendous achievement pressure, as noted by Rogers
(1971}, traditionally evident in our culture.

While some of the suggested modifications of achieve-
ment motivation theory appear to follow from the current
investigation, they must be considered as highly speculative,
and are presented mainly as a suggestion for further rescarch.
Perhaps a critical study could be done by replicating the
current study, adding measures ol Mg, tyg. and of outcome
attribution for each item,

The implications for education can be tested simply by
establishing rigid and non~rigid groups for whomn actual
achievement data are available, and administering a series
of tasks (perhaps replication of this study) followed by a
gquestionnaire which will allow for a comparison of actual
and reported achievement.

It is important to not: that two conceptions or rigid-
ity were used in this study: rigidity as a stable person-
ality trait for the rigid person, and rigidity as a tempor-
ary, situationally determined mode of behavior for the non-
rigid, contingent upon the arousal of failure expectancy.
The theory is that the rigid is chronically failure expec-
tant, and that his’ chronic expectancy is rather closed to
modification by experience. The non-rigid, on the other

hand, 1is seen as responsive to experience, and thereby capable
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of having a rigid approach to problem solving evoked through
the induction of failure expectancy in a given situation,

It is expected that this induced expectancy and rigid ap-
proach will terminate with the situation, and that the
individual will approach his next situation once again open
to experience. The implication is that rigidity in the prob-
lem solving situation is a reflection of an underlying per-
sonality trait: closedness to altering self-perception due
to experience (rigid) vs. the openness to altering self-
perception due to experience. The rigid person does not seem
to come to function non-rigidly as a function of success or
success expectancy, while the non-rigid perscon does secm
capable of coming to bechave rigidly in response to failurec
and failure expectancy. Wwhat is being dealt with, then, is
not personality vs. situational rigidity, but rather the
definition of rigidity and non-rigidity in terms of respec-

tively, closedness and openness to experience. [Behavior was

modified in this study; the underlying personality trait,

openness to experience vs. closedness to experience, was not

modified. Rigidity, defined in this manner (similar to

Rokeach's 1960 point of view), can be viewed as a personal-
ity characteristic, The scope of this study does not war-
rant generalizing it beyond the achievement-oriented situa-

tion.
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Of course, this raises a general guestion of the
modifiability of personality traits. The tendency is to
view such traits, or modes of organization, as rather stable
components of a person's repertory of responses. Yet, those
working in psychotherapy (even in behavior modification) are
attempting to help a person alter just such "traits". Per-
haps this general question could be approached by consider-
ing several such traits and determining what the effect is
on them of different environmental conditions, particularly
with regard to thu eZfect on expectancy which appears to be
an important, underlying cognitive mediateor of change. Per-

haps some traits are modifiable while others are not.
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TABLES OF RESULTS
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TABLE 3
Comparison between male and female subjects on
mean PEj and EI rigidity scores

Group PEi EI

Females 65,00 2.13

1 1.77 0.15

k2 >.05 205
TABLE 4n

leans of the experimental groups on EII scores

Group Failure success

RirFgid 2.60 2.80

Non-Ririd 1.04 Q.77
TABLEAD

Anqalysis of variaonce for effect of
experimental manipulation on EII secores

Source af MS P

Rirsidity(A) 1 66,29 69,77 **

Succe/Fail(3) 1 0.05 0,05
AXB 1 1046 1054*

Error 89 0.95

X D25

*¥* p&g.001
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TABLE 4c

Lselected comparisons on EII scores
. i

by Scheffe method

frroups t jo)
MRS wvs. IIRP .17 >. 75

LS ve. RO 6.15 (D5

R™ vs, RP 5.79 <05

RS vs, RF 3.08 >.05

“nd 111 subseruent comrarisons mong the exne ~i-

ment1l groups, by the 3cheffe’ method, any j_; 3.44 is

sirmificant 1t the .05 level ( df = 1,89).
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Table 5n
I'enn change scores of the experimental
groups from EI to EII (EII-EI)

Group Piilure Juccess

Rigid -0,39 -0.20

Non-Riqoid 0.64 0.46
TABLY 5b

Analysis of variance for rigidity
chnge scores, EII-EI

—=ource  df I3 I
Ri~iditv(A) 1 17.907 17.50%
Suce/Fail(B) 1 0,05 0,052
A x B 1 D.77 J.79
Error - 2] 0.97
*p £. 001
Table 5¢

Selected comparisons of EII-EI change
scores by Scheffe method

Troups t <
RS vs. NRF 0.57 >.05
RS vs. RF 0.76 >.05
MRS wvs, RO 1.94 >. 25
WRF vs. RF 3.81 £.05
RS5+RP vs,

NMRF+NRS 4.05 <.05




- 124 -

TABLE 6
Comparison of mean EII scores between
Rigids and Non-Rigids not
succesfully manipnlated

Group Mean BII score
Rigid 2.60
Non=Rigid 0.00

t 10.40

D 4001
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TABLE 7
Mean number of non-Einstellung solution attempts
made on problems l1l-7 of EI and EII and
mean change score from EI to EIX

Group EI BII Changze
RF 0.24 0.09 0.15
NRP l.14 1.27 =0.14%
RS 0.08 0.00 0.08
NRS 1,40 1,20 Q.24

*Neritive score means more non-%instellung
nttempts were made on EII.

TABLE Ta
Analysis of variance for the number of
non=-Einstelluny solution attempts
made during problems 1-7 of EI

Jource af LS P
Rigiditv(A) 1 23.16 25.,17*
Suce/Fail(B) 1 0.00 0,00

Ax B 1 0.91 1.00
Error 89 0,92

*p L. 001
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TABLE Tb
Annlvais of variance for the number of
non-Einastellung solution “ttempts
made during problems 1-7 of EII

Source af MS )
Rigidity(A) 1 29.68 28,27*
Suce/Pail(B) 1 0.07 0.07
A x B 1 0.16 0.15
Error 89 1.05
*p ¢ 001
TABLYE Te

Analysis of variance for the change
in the number of non-Einstellung
solution attempts made,

problems 1-7, 3J-TII

Source af MO ?
Ririditv(A) 1 0,24 <l
Suce/Fail(B) 1 0.12 <l
AxB 1l 1.05 <]
Error 89 1.34
TABLE T4

Correlritions for the experimental rroups
between the number of non-Einstel-
lungs solution attempts made,
problems 1l-7 of EI and EII

Group r j9

Rr . kN <- 01

RS .46 .01
I'RP .43 <. 05

NRS .14 .05
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TABLE 8a
I"'ean PE; scores for the experimentnl groups

Group Failure succeas

Rigiad 70.90 63.60

Non-Rigid 65.00 65,40
TABLE 8b

Annlysis of variwmce for PEji scores

source af I'S P
Ripidity(A) 1 181.0 6.5%
Suce/Pil (D) 1 453.0 16, 3%x*
A x B 1l INT.2 1L.1»*
Error 39 27,8
*p ¢ 05
**_Q(. Nl
***B(' (_')Ol
TABLT 8¢

Jelected comparisons of TEj scores
L) - ’
hy Scheffe method

Grouns t B

RG+RPvs.,

KRS +1IRF 1.85 ». 05
I'RS wvs. NIV D.22 > 05
R3 vs, RF 5,21 & 05
RP vs3. I'RPT 4,13 <. 05

R3 vs, I'RS3 l.00 2. 05
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TABLT 9
Comparison of menn FPEj scores of
unsuccessfully manipulrted Ss

Group I'ean PE4
Rigid 70.20
Ion-Ririd 62,00

x 1.02
R >o 1()
TABLET 10

Comparison of the sexes on TE
for problem 1 of Anngrams

Group Mean PE,Ay
linles G2.42
Females 62,47

t 0.6

B >.05
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TABLE 11n
Mean chainge in PE from task to task prior

to manipulation fPEj-PEEI]+PEA])

Group Pailure success
Rigid 5.5 -2 e
TABLE 11b

Analysis of wvnariance for the change in
PE from task to task prior to

manipulation

scource df S P
Ripidity(A) 1 89.3 0.5
Suce/Fail(B) 1 260.8 1.3

A xB 1l 904.2 4,6%

Error 89 194.7
*p £.05

TABLE 1llc

Selected comparisons of PE changes from
task to task prior .to manipulation
by‘Scheffé'method

Groups t P
RP vs. NRF 1.9 >.05
R3+RY vam,

NRS+NRP 1.1 > .05




- 130 =

TABLE 114
Chi-scuare for data of TABLE 1lb: observed and expected
freouencies of PE rising,falling,or not changing
from task to task

Group Rise Fall Same X
0 B 0 E 0 E —
RF 7  11.35 19 13.13 7 8.52
RS 10 8.60 3 9.95% 12 6.45
NRP 11 7.57 7 8,75 4 5.68
NRS 4 4.47 8 5.17 1l 3.35 20,08*
*p .01
TABLE lle
Comparison between Rigids and Non-Rigids
not successfully manipulnted,
on PE chnnges from task
to task
Group Mean PE change
Rigid 1.5
Non-Rigid =1.0
t 1.08
B >.1
TABLE 11f
Chi-squnre for data of TABLE 1lle
“Croup Rise T Fall Same x*
o B 0 E 0 E -
Rigid 2 2 3 2 5 6
Non—-Rigid 1 1 0 1 4 3 2.,00%

*B ».30
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TABLE 12
Mean average change in PE during
problems 1-7 of EI and EII

Group ET EII

RP ~-8.4% 24.3
NRF "’703 1309
RS 6.7 3'9
NRS -15.1 -19.5

Hllepative score means PE decreases during task.

TABLE 12a
Annlysis of variance for the difference
between the average PE for problems
8,9,2and 10 and problem 1 of EI

Source df MS P
Rigidity(Aa) 1 3,390.69 4,69%
Suce/Pail(B) 1 85,09 0.12

A x B 1 1,223.91 1.69
Error 89 722,36
*p {-05
TABLE 12b

Selected Schefféd comparisons of PE chainges during EI

Groups t P
RS+RP vs. NHRO+HIRF 4.9 <05
RS wvs., RF 1.00 >.05
NRS vs, NRP 0.83 »« 05
RS Vs, NRS 2.37 >005

RF vs. NRF ~0.87 >.05
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TABLE 12 ¢
Comparison between Rigids and Non-Rigids,not
successfully manipulated,on PE changes during EI

Group PE change during =5l
Rirsid -4.67
Non-Rigid -4,00
t 0.1l
b >-5
TABLE 12d

Analysis of wvariance for PE chnnges
during EII

source df MS P
Ripidity(A) 1 5,690.40 Q,7*
Succ/Fail(R) 1 14,007.27 23,88%

A xB 1 837.74 1.5

Error 89 587.67
*p & 01
%¥%p 001
TABLY 12e

3elected comparisons by Scheffe’ method
of PE chinges during EII

“CTroups t D
RS+RP vs., RRO+NRF 5.88 & 0Ob
RF+NRF vs. RS+NRS 4.45 €. 05
RF vas. RS 3.17 5. 05
NRF vs. NRS 3.88 .05
RF wvo. NRP 1.41 ).05

RS vg. NRS 2. 82 >, 05
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TABLE 12f
Comparison between Rigids and Non-Rigids,
not successfully manipulated,
on PE changes during EII

Group PE change during EII
Rigid 11.00
Non-Rigid -2,00

t 2.34

B <.05
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TABLE 13

Means of the experimental groups on average PE change

on problems 1l-7 of EI and EII,number of such

chnanges greater than one scale point,
total number of PE changes, and

change scores from EI to EII

for ench variable

Av, PE change # chongesdl Total PE changes
Group EI EITI Ch. EX EII Cnh, El F1X Ch.
RF  13.13 10.71 2.42 1.60 1.39 0,21 3..30 3.00 Q.30
NRF 11,13 7.58 3.56 1.45 0,77 0.68 3.45 2,73 0.73
RS 8.33 9.13 ~0.80 0.92 1.04 -0.,12 2.76 2.96 -0.20
NR3S 9,88 9,61 0.26 1.08 1,31 0,23 3.08 3,23 =0,15
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TABLL 1l3a
Analysis of wvariance for the average
PE change during problems 1=-7 of EI

Source af M3 F
Rigidity(A) 1 8.01 0.1l
Succ/Fail(B) 1 276,00 3.81%

A x B 1 65.39 0.90

Error 89 72,42

*p&l
TABLE 13b

Analysis of wvariance for the average
PE chnnge during problems 1-7, EIXII

Source df MS ¥
Rigidity(A) 1 63.67 0.895
Succ/Fail(B) 1l 1.60 0.02

A xB 1 67.61 0.95

Error 89 7).10

TABLE 1l3c¢

Analysis of variance for the number of PE
changes grenter than 1 scale point (10)
on problemse 1-7 of EI

Jgurce df M3 P
Rigidity(A) 1 0.44 0.23
Suec/Fail(B) 1 T.60 4,02%

A x B 1 0.26 0.14

Error 89 1,89

*R¢-05
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TABLE 134
Analysis of variance for the number of PE
changes greater than 1 scale point
on problems 1l-7 of EII

source df L3 P
Rigidity(A) 1 1.60 1.00
Succ/Pail(B) 1 0.01 0.006

A x B 1 4.11 2.58%

Error 89 1.59

"<l
TABLE 13e

Analvsis of wvariance for the total number
of PE chinges made during problems

1-7 of EI
Source af M3 F
Rigidity(A) 1 0.99 0.32
Suec/Pail(N) 1 5.19 1.67
A x B 1 0.16 0,085
rrror 89 3,10
TABLE 13f

Annlysis of variance for the total number
of PE changes made during problems

1-7 of EXLI
source af S F
Rigidity(A) 1 0,10 0.03
Succ/Pail(B) 1 0.58 0.19
A x B 1 1.51 0.51

Error 89 2.98
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TARLYE 13g
Analysis of variance for change in average
magnitude of PE change from EI to EII
(Problems 1-7)

Jource df NS P

RiFidity(A) 1 26.56 0.31

Suce/Pail(B) 1 237.04 2,80%
A x3B 1 0.04 0.0005
Error 89 84.58

*E= .1

TABLI 13h
Aintlysis of variance for changes from 1
to EII in the number of PE chinges
rrenter thin one scile point
during problems 1-7

Jource af IS iy
Ri~iaitv(A) 1 1.27 D.62
Suce/F~il(B) 1 6.63 3,16%
A x B 1 1.74 .83
Error 39 2,10
*,1>pd.05
TABLI; 133

Antlysis of variance for chainges from EI
to ZIT in the totnl number of PE
changes made, problems 1-7

_oource ar TS ¥
Rigldity(A) 1 1.95 0.65
Suce/Fail (B) 1 9.50 3,18*

Ax B 1 0.75 0.25
Error 89 209_9_

*.1%>p 5 .05
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TABLE 14
Iienn renorted Iligh School average, number

of collegse courses failed, nnd
college nverage

Group H.3. AV. J# Failed Col, Av,
RP 83.96 0.36 2.54
MRP 82.38 0.73 2.51
R3 86,46 .28 2.87
NRS 81, 84 0.54 2,58
TABLE 1l4a

Analysis of variance for reported
High School Average

Source df NS P
Rigidity(A) 1 167.65 7.18%
Succ/Pail (B) 1 46.11 1.97

Ax?B 1 47.94 2.05

Error 89 23,136

*p& 01

TABLE 14D

Analysis of wvarinnce for the number of
college courses reported fniled

Source af hS P
Rigidity{(A) 1 2,32 4,14%
Suece/Pail(B) 1 0.44 0.79

A xB 1 0.00 0,00

Error 89 0.56

*BL-05
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TABLE l4c¢

Analysis of variance for reported college average

source af IS P
Rigidity(A) 1 0.36 1.8
Suce/Fail(B) 1 1.22 6.1%

A x B 1 0. 35 1.8
Arror 89 0,20

*p & 05
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TABLE 15
Tean number of correct solutions on
problems 1~7 of EI

Group Failure success
Non-Rigid 4,09 3,50
TABLE 1l5a

Analysis of variance for the mean number
of correct solutions on
problems 1-7 of EI

Source df hS P
Riridity(A) 1 18,74 4,57*
Succ/Fail(B) 1 0.94 0.23

A xB 1l 1.60 0.39

Error 89 4.10

*p-05
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TABLE 16
Mean number of correct solutions on
problems 1-7 of EII

Group . Fajlure success
Rigiad 5.90 5.60
Non—-Rigid 4,64 3.770

TABLE 1l6a

Analygsis of variance for the mean
number of correct solutions on
problems 1-7 of EII

sSource af 1S P
Rigidity(A) 1 48,34 23,.58n%
Suce/Fail(B) 1 5.91 2,88%
A xB 1 2,18 1.06
Error 89 2,05
¥%p & 001

*p &10
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TABLE 17
Mean change in number of correct solutions
achieved on problems 1-7, EI to EII

Group Failure sSuccess

Rigid 1.09 0.76

Non-Rigid 0. 64 0,15
TABLE 17=a

Annlysis of variance for the data
of TABLE 17

3ource arf MS P
Riridity(A) 1 5. 77 1.56
Suec/Pail(B) 1 3.35 0.91

AXx8B 1 0.10 0.03

Error 89 3,70
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TABLE 18a
Correlntion between the number of correct

solutions durings problems 1~7
of EI and EII

Giroup r he]
RF .51 <. 01
RS .43 {02

NRP .. .20 5. 20

NRS .76 <. 01

TABLE 18b

T test comparisons between correlation
coefficients shown in TABLE 18a

Groups t B
RS vs. RP 0.15 205
MRS vo, NRP 2.07 £.05
RS wvs. HNRS 2040 .02

RF vs, NRP 2,40 .02
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TABLE 19
Ilenn number of anagrams solved correctly
by those whose expectancies went
opnosite to manipulation

Group rail/fasy Suce/Hard
Rigid 5.47 6.10
TABLE 20

Mean FEj for those whose expectancies

went opposite to mninultion

Group Fail/Easy Suce/Hard

Rirfid 70,00 57 .00
Hon~Rigid 68.00 60.00




- 145 -

Table 22
Mean PE;. by sex, of those whose expectancies went opposite

to manipulation plan.

Group Mean PEj
Male 6l.1*
Female 67.3

*Difference N.$§, due largely to small number of males (9),
with large variability. Female N=27.

Table 23
Sex difierences in PE; and L1 scorecs rfor subjects in the

experimental groups. N=932.

Group Mean PEj iean EI
Males 71.5 2,06
Females 63,7 2.00
t 2.4 .21
B <« .05 - ,05
Table 21

Mean PE;, by sex, combining data of tables 22 and 23

Group Mean PEj{
Male 69.2%
Female 64.8

*pifference of 4.4 N.S.
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Appendix A

Oral Instructions Presented to Ss

A. General Introduction:

You will be asked to solve some arithmetic and ver-
bal problems to help establish nationwide college norms.
You will not be asked to give your names:; just code num-
bers will be used.

No one is required to participate, but if you decide
to help, please take it seriously. Fooling around or
looking at someone else's work could spoil the results.

The general instructions arce as follows: Plcase
follow directions precisely, do not change any answers
after the allotted time for a problem has elapsed, Jdo not
go back to rework or refinish a previous problem, do not go
ahead in your test booklet until instructed to do so, and
do not look at anyone else's work. It is also important
that no comments be made or guestions asked from this
point until the study is over.

B. Probability Estimates:

It has been found that such factors as confidence,
perception of task difficulty, etc, are important in per-
formance on these tasks. You will, then, be asked somc
questions pertaining to such factors. Reminding you that
your answers will be anonymous, do pleas¢ answer all guecs-—
tions as truthfully as you can.

Please take your booklet marked Test 1. You will
find at the bottom o the face sheet the guestion "what

gdo you feel are your chances of doing well on these tests. "
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You are to unswer this and all si. .ilar subsequent ques-—
tiirs by circling the numnber o.. the scale below the ues-
tion which you believe reflects ysour probabllit; of suce—
cess., Please circle that nuaber nowe (Put a circle a-
r.und the number th-t cheows what you thinh ab ut your
chances of doing well.)

Please turn to the next vage in this boolrlet and
read thie infcrm- ti.; at % ¢ top as I read it aloud to
vou. (Read). ¥ill ou now aake the requirev probability
of sucress estiunate by encircling the aopropriate nunber
on the scale.

EI: These arit wetic ,roblem: are all of the sune t,pe.
Here i5 cnn cuewi.l2 (Problem A put .. tihe blackboard).
Here are 3 i...zinary Jjurs. The Tiwrst ¢ .n Lold 13 guurts,

—

tic second wuarte, oo vle third 3 curts. The J.rs
are e.u.ty. Assuudng th t o you have o unlimited supo»ly,
how wcould you o beutl .easurirg out exactly 10 :uartc.
i can be wsolved by £illi:i; the ecur:d Juir (3) ~nd from
it £1illir: J:axr A .nce nd jar £ twice., That is B - A -
2C =29 - 13 - 2 (3) = 10. You ne=d rnot amke use of all
e Jjars in our solutic 5, and you wa, vvite o solu-
ti.r3 ir vords or arithnetically, as you wishe. Speed is

aly 1ioport: nt factor, wnd you will be ive: wnly 30 .econds

per problem, Do not turn ury v ges until [ ou cre Uold to
do 50, and oo not 30 bac. to a previ.us problem to change
ar: ar.swer or t¢ £ill ir oue you left out.

If you are failiar .ith these problems, vlease write

tie vord "fa.iliar" <. thce {irst page, bul cc¢ tiiue taling
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the test ur.yway.

Followirn; the 30 secornd. Lor euc . robiems: Now
4@ the probability esti.r le for the next probleu (5
seconds). Turrn to the next osroblew cnd begi.. (Assist-
ant collects booklets hile Test I'T is intr. duced).

Anoraiis Test: INov take the boocklet mirked Test 11I.

Plea:e read che instru-:tions to ymrgelve: as 1 read then
aloud. There wre (.o forms Ho thls test; you Jill ..ot
all ..ve tre saune wre. (Read). Please det-c the muigwver
~heets (lust opoe o bo klet)., ifter ewch problew, 3
will be re .i:rded to .auke iis probability e .ti.l.te [or the
next vroblenm wuia Lo ¢y hisc solutdi o froa the test book-
let o..5« Y.is ans.er cheet. (Ls:istunt ccllects bool:lets

"..crms" re bel. o e, lai.ed).

while

Ton Lace e shweet, £01lded over e ooinlecy mileh
wars - bocred bo this becklet, ia oncer it Thio sheet
contrins the correct arswvers to your -L.arams test.
Please - l.ow Lhe 1nstructions o the sheet and e:ter the
required i.formetiorn. (ascistwt cullects as Te t I1I is
ex lalred.)

Test III, 5IT: liow take the boclzlet .urlied Test III.

Read the -.ireciionc as I read Lrew alouds (Prob. estimate
1 wade).

These problems are si.dlar to Tent I let e [ive
you an exauple to refresh ,ou. (Problem A or: bluckboard).
Here ai;ain are three imaginary Jjurs. The Lirst cuan held
10 :juarts, the second 40 uarts, nd the tiird 9C uarts,

IMow wovlu you 0 about geasuring out cxactly 7O .uarts?
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This ¢ 'n be solved by filliwn; the third Jjor, and from it
filling the seco:d j1 once . the firet j r twice.

Tht isy, C =~ B = 2A = 90 = 40 = 2(10) = 30. Yuu need not

1

use all the jars in your sclutions, snd you m y wvelte
your soplution: in words or arithmetically, as you wish.,
3peed i5 a_uin 1w cortant, :0.d yuu will be Fiven only 30
sec.1.ds per ;rcblem.

Following the 30 cecounds for euzci. problem, 3s will be
instructed to ;idle ti o o»Hrobabilit, esbincte for the next

probleus (L secunds). Turn to tic ie-xt problem ud begin,

.fter prcblewm 10, 3s wil: be asked bto turn to the

next _apoe and ansuer the Tew brief uesil.ns theron.
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Appendix Bl

Aanagram Test Solutions:

Problem Solutiuvn
1 Judge
2 water
> volce
4 bacon
5 uncle

Code lio.
Poria A
Problem Zolution
G flood
7 cl erk
8 libor
9 funny
10 train

Below ap.ear the noris so i1 cullected for Th nagrans

Tests ot voriou: colleges.
the correct .olution.s 11

ber of wiagrais sou selved correctly

ir. the a:

ropsi e sooace below.

hecl. yowansver sheets against
above, Pleua e count Llie nuu-
1.« enter Lhat number

mie.. loc be Jouur score in

the "lucsber Jou_rect'" coluun and enter t'e correnplricali:: per-—

centile raoil: ir the a»

rosrinte o .ace below.

n.lber Correct

PercertlLlc Rank

7-10 99
o 84
5 50

2=l 25
1 10
0 0

Iuiber Correctly Solved

Percentile Rank
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Appendix B,

Code lio.
Anapram Test Solutions: Form B
froblen Solution Problem ;olution
1 ghoul 6 baton
2 neony 7 train
3 tango 8 triad
4 funny S incur
5 water 10 agile

Below appe: r the norms 50 far c-liected for the Anugram
Test ~t various collepes. Check you :maswer shects v ainst
the correct solution:s listed above. Please ciunt the num—
ber of an g rans v uw solved correctly zuno enter th:t nuwmber
in the appropriute svace bel.w. Then locote your sccere in
the "Luunber Correct" culumn g enter the corresvonding per-

centile rank in the apuvropriate space below.

Number Correct _ Percentlile Rank
7-10 9c
6 84
2 5C
2—4 25
1 10
0 0

Number Correctly Solved Percentile Rank
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Appendix C

Dear sStudent:

Thank you for participating in our s3:udy. Thi.s is to
inform you of the true nature of the experiment.

The idea is siuply that different oeople have different
approaches to solvirn; problems, Some people find u way that
works and sticy to it, while others are nlways lookin;, Zor
1" w vays. Jeither way is "better' than the other; they wre
juct different ways of a. .roaching the s .ae tack.

This otudy v desipned Lo see viwether succeuss owr fail-
ure exneri. nces would affect - person's prceblen o lving ap-
proach. The two Lforms o Lo Anc yaw Test vcre deliberute Ly
desl ted Lo Liat hall oo Jou v ald pass o lesc:t 7 007 le the
other nulf . .ula fail .t leasu 7. The norms with v ich you
verce yresu: bed were cowjletel r Jictiticu., Thus, four per-
Forr.ance 1i: thio :tudy o solely a Juncetion I exceri.ental
narivulstion and i1 ..o Luy reflects your alilitvy, itier
positivel, or negstively.

Thank yo agnin for your cooperation,

Feorge Clovard
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Appendix D

Instructions to Ss Appesaring on lest Booklets

Test I (BI): The test you uarc about tou take i. ore ol en-—

eral arithmetic ability. Try te d¢ your be 't .0 your scores
will be taine. aus o ccurate estiunte of jyour ability. Start
when 30 instructed, ston ot the sto. cignpal, do nolt turn
back to a previo:sly dine -oblen to chunge | our answer, and
-do 1ol turn aheuad ir. your boolklet until s inciructed.

Test II (Anagra.s): The test yeu - re ab ut to perform i

one of verbal intelligence. [Plecase try to d. Jour bLest as
Jour .cores are Lo be tru.elnr wus a true o ueccurate irndicatian
ol your intelllie,;e. ce luevel, purticularly c. your abllity to

~

de L ith verbal Latericls. Th- tesy coi i .t o set of
di.arranged words (ana_w..s). Your task 1: to rearcange cxch
Sreuy of lett rs ot ot they nake - weanirn 2ul nslich cord.

You will have 30 secouds tc work v euch .ragram. start

hen o 1natructed, top at tie stop ~i;mnal, <o not turn
back Lo a rev.. 5 _rovlea, a:d do rnot o ahead ir your LoOQk=
let until tela Lo do so.

after writlin. y.our .o.uviu. o eac: rcblem 1o this

bool.let, 1lcad e con, t. e solution onto the sesar.te sheet

which you may now detach frow the last apge of this booklet,

Remember, illen, thatl y ur scl tion i, to b written ‘n 2

pluces.
Teszt 11T (BIT): The next te i ic wrn arit: otic test oconevhat

lil:e the [irst one you took., Althougsh cissiuilar in appear-
ance, perforuxnce on this test correlites very i -hly with

perforumance on ti.ce Ant ram Test., People u.uxlly do a2bout
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as vell or as poorl, on “wis test as the, did o the \na-

crans Test,
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