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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 theorists concerned with abnormal 
behavior or human development (e.g., Kounin, 1941? Werner, 
1946, etc.) have dealt with rigidity in some way.

In the 1940's, the concept was introduced into the 

study of normal problem solving behavior by Luchins (1941). 
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, 
and the controversy was never really resolved, although 
the personality characteristic point of view tended to be 
most widely accepted (Daniel Katz, personal communication).

In preparing for previous research, the present writer 
was struck by the defensive quality generally attributed
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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 (1964) and others work­
ing in achievement motivation have indicated that test 
anxiety is an index of the motive to avoid failure.

The question 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, 
1951a, 1951b, 1951c, 1960), has studied individual personal-
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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 1941a, 1941b, 1948, Werner, 1946b) all of which seems 
to have the common denominator of attributing some defensive, 
ego-protective quality 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. According 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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chotomiep 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 control 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 color 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 
over simplified 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-
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solving situation. The prevalence of cognitive rigidity in 
academic circles (in a given group of college S.s, 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 as a person (which carries 
with it the dire consequences of disapproval, rejection, 
etc.) Thus, in terms of Frenkel-Brunswik's theory, the di- 
chotomous approach - - 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 equipped 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
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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, involving 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, 1951a, 1951b, 1951c, 1960), 
on the other hand, concluded 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 ethnocentrism, 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 limit on his 
S_s 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. 
Luchina (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
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are sound, but again raise the same question: 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 groups. The higher the score, the 
more rigidity. The members of each group were tested with 
the Doodlebug Problem in individual sessions. The score on
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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 found to be -.71, confirming 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 reflects 
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 least 
in a college population). This lack of intellectual dif­
ferences was reported by Rokeach (1960). Howard and Slatus 
(1966), in a pilot study generally attempting to relate 
Einstellung rigidity to behavior in social situations, in­
cluded the vocabulary subtest of the WAIS in their test 
battery. They found no difference in intelligence between 
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 I.Q., Wechsler, 1957) was 
correlated with the Water Jar Test. The product-moraent 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 re­
search, were some qualitative observations made which were 
similar to observations made by Rokeach (1960). Howard re­
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. These find­

ings point 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 of 
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 
honest 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^e)* In fact Weiner (1970) founda r
the TAQ used alone to be no less accurate in establishing 
Maf and Ms groups than is the commonly used combination of 
the TAQ and the Thematic Apperception Test (TAT), although
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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 TAQ scores than non-rigids, 
it would appear, in the light of the achievement motivation 
literature (particularly Weiner, 1970) that they also have 
a stronger motive to avoid failure than do non-rigids. The 
question 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 moti­
vation literature (see below) generally makes references to 
fear of failure with regard to Maf. 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 ia the problem-solving situation is



- 12 -

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 
(El), 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 effects 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 second Water Jar Test (Eli), 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



(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-solving 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.

HYPOTHESES
The above theory generates the following hypotheses, to 

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

mance on El, will solve significantly more critical problems 
by the Einstellung method on Eli than will non-rigid Ss. 
b) Where failure expectancy is experimentally induced in the 
n o n -  rigid, there will be no significant difference between 
the rigid and non-rigid Ss in the number of critical problems 

solved by the Einstellung method on Eli. (The statistical 
prediction, then, is that there will be a significant ri­
gidity condition interaction such that the groups will 
differ following success expectancy induction, but not fol­
lowing failure expectancy induction.)
Hypothesis 2 . Rigid Ss will have a significantly lower expec­
tancy of success (lower initial confidence), prior to begin­
ning the first task, than v/ill non-rigid Ss.
Hypothesis 3. The rigid will show significantly loss 
change than the non-rigid Ss in their expectancy of success 
estimates from task to task (El 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 El and 
problem 1 of the Anagram Test (PEi - PE(EIl) t PE (A i)

Hypothesis 4 . a) RigiJ 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-rigids
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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 Eli 
should not differ for the two groups under failure expect­
ancy conditions.)

A series of exploratory analyses will also be performed. 
Exploratory Analyses:
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 differences, 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 Ss 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 
questions they might raise for future study along these re­
search lines. Broadly, these areas of research 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 (Ma^ ^ M s) 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 S_ 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 1964 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). Weiner re­
ports on a study of his own in 1966 wherein those in whom 

^ s ^ ^ a f  persisted longer and worked faster following fail­
ure, confirming the model, while those in whom 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 itBelf 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 and avoidance inertia in Maf > M s .
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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 .001 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 Ms and the TAQ to measure 
Maf verified the most universally supported prediction of 

the original Atkinson model, i.e., the preference and 
superior performance of people at tasks of inter­

mediate difficulty. Feather and Saville (1967) also used 
the TAT and TAQ to set up Ms and Maf 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 .01). 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 combination 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 (£ = .001, generally), 
although both are within the realm of internal control, 

using high school and college student raters. In Experiment 
III, they used student teachers as Ss, getting the same re­
sults (£ = .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
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which was of lesser magnitude than that of motivation ..."
(p. 5). A further important finding is that shame is most 
experienced when the performer has ability (j3 = .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 may 
think it ought to be ... the possibility exists that exter­
nal punishment "or failure really has little negative rein­
forcement value in achievement-related contexts, for one's 
internalized self-punishment system is probably more salient, 
more efficient, and more cruel ..." (p. 7). This is con­
sistent 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 hypotheses: 1) Ss high in resultant achievement moti­
vation are more likely to attribute success internally than 
are Ss low in such motivation, and 2) Ss low in resultant 

achievement motivation 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 (j3 ranging from .1 to .001) 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 Ms is an internal attribution for suc­
cess. Experiment VI was designed to show that the variables 
of achievement motivation theory, Ps , Ig, and -If can be 

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 measure of task difficulty) and internal at­
tribution will be linearly related within success and fail­
ure outcome conditions. This was confirmed (ja = .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 (£ = .05). (This 
argument has the weakness of the authors writing of self­
attribution when in fact their Ss judged the achievements
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of others in an artificial situation.) The authors contend 

that there is more pride (Is) with success at a hard task 
and more shame for failure at an easy task, because, respec­
tively^ there is greater self-attribution for success at a 
low Ps (hard) task and greater self-attribution for failure 
at a high Ps (easy) task.

The authors summarize their attribution theory expla­
nation of traditional achievement motivation 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 of 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 expectancy data collected in the 
current study may suggest a re-interpretation of the find-
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ings in the form of an expectancy-mediator model of 
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 elaboration adds a future dimension, i.e., 
there are important effects 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 that motivation for 
the current task (in a contingent path) is a 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 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 
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 TACi to set up achievement groups, to test 
the above propositions. The predictions were generally sup­

ported, with the added finding that iis^ Maf 9ot l°wer grades 
where courses were not seen as important for future career 
success. This led Raynor to suggest that a student's charac­
teristic pattern of achievement motivation is revealed only 
when there is future contingency.

Raynor and Rubin's (1971) study was designed to test 

the same general theory. In this study, future orientation 
was directly manipulated by inducing contingent and non­
contingent paths. Ps was set at .50, and performance level 
was measured on the first test in each experimental condi­
tion. Results showed the Ms~̂ fcMa f group to attempt and suc­
ceed at more problems than did the Majp ^ M s group, with the 
differences greater in the contingency condition. The re­
sults confirmed the hypotheses that Ms would perform better 
in contingency than in non-contingency while Maf would per­
form worse in the contingency than in non-contingency and 
that people in whom Ms = M af 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
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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 Expectancy,
b) Success/Failure and Expectancy:

Feather and Sayvillc (1967) report a ^tudy by Feather 
in 1936 which dealt with the effect of prior success and 
failure on subsequent performance and on estimates of prob­
ability of success. Those who succeeded subsequently did 
better at the same task, while those who failed did worse, 
probability of success estimates increased following success 

and decreased following failure, the shift in probability 
estimates being greater after failure than after success.
The 1967 study sought to investigate the same variables in 

terms of the amount of 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 subsequent success and failure could 
be manipulated. The findings generally replicated those of 
the 1966 study, again with failure having a greater 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 consequences
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on subsequent performance. The less the initial amount of 
success and failure, the more its effect dissipates as 
later works on, respectively, harder or easier tasks.
Another important finding concerning the relative potencies 
of success and failure experiences was as follows: M...
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 S. expected an aversive task, 
he later chose it over a non-aversive task. The explana­

tion invoked was that adaptation took place between expecta­
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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 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 Pg = .5 etc.). The results 
must be taken cautiously, 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 questionable measures (e.g., having a can placed on 
a table, asking for donations, during the study, without 
determining if Ŝ s saw it as part of the study; using as a 
criterion variable whether S_ liked a stranger who walked 
through the room^ Jn general, she treatwlj her Ss as unneces­

sarily naive*)^ of her contention that success leads to in­
creased social interaction, helpfulness, etc., but docs not 
gain support for the contention that failure produces hostil-
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ity and reduces social interaction.

Jacobson 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. Ss high in both self-satisfaction and 
need for approval cheated. 5. Women high in need for ap­
proval cheated. S. Ss high in expectancy of success 
cheated. While S_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
siveness (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
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failure and lowering of self-evaluation. When 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 seen as defensive against lowering self- 
evaluation. Their study was designed to test this sugges­
tion. The results conformed the hypotheses, and the inter­

pretation of defensiveness was reinforced. It was also 

found that inhibition in the verbal feedback condition is 
inefficient, since making use of such feedback leads to 
speedier solutions. As predicted, high failure-avoidant Ŝ s 
performed better than low failure-avoidant Ss when verbal 
feedback was absent apparently motivated by their internal 
striving to avoid failure. This may have implications for 
the current study, wherein non-verbal feedback is given 
prior to the final task Isee method section). Perhaps an 
exploration of subsequent performance following induced suc­
cess or failure expectancy would be in order in the light 
of these findings.

The only question 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 equality 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 equal in ability function at a superior level. 

The prediction should have been for equality of performance 
in the non-verbal condition.) In 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 
Ss who expected to fail and succeeded unexpectedly subse­
quently sought to fail. A dissonance interpretation was 
made: unexpected success would have to be rejected in order 

for £» 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
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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 S_ 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 (see, e.g., the work of Weiner 
and Kukla (1970), reported above*). In addition, the task 
used was not really an achievement task, but one purportedly 
measuring psychological 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
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probability of failing nearly certain. (This is consistent 

with the common achievement motivation finding that 
Ss choose low p£ tasks.)

Ihus, keeping in mind the cautions indicated above, 
Mettee's study once again points to the defensive strategies 
employed by failure expectant individuals. It 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 S 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
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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 feedback 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 quite interesting. Suc­
cess feedback had no relation to performance. Under fail­
ure feedback, jthose Ss who lowered their expectancies less 
showed greater improvement in performance.
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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 Erickman'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 effect on expectancy.)

Shimkunas (1970) studied the relationship between anx­
iety and expectancy change as affected by failure and uncer­
tainty, Some basic weaknesses again dictate caution in ac­
cepting the results. First, all tasks were tasks of manual 
dexterity, and no control of individual differences in abil­
ity, which could affect expectancies, was made. Second, 
certainty was defined by 10 trials on the same task while 
uncertainty was defined by trials or; 10 different tasks. 
However, since all tasks were of manual dexterity, and no 
measure was taken of whether S saw them as different.
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have been a factor in the study.

Tho central hypothesis was that high anxious Ŝ s would 

react more to recent experience, and so modify their expec­
tancies, while low anxious Ŝ s would be more stable, adjust­
ing expectancies based upon both recent and remote experi­
ence. It was predicted that the high anxious would raise 
expectancy more under certainty and lower expectancy more 
under uncertainty relative to the more stable shifts of the 
non-an:;ious. Further, these effects would be most prominent 
when certainty accompanied success and uncertainty accom­
panied failure, with no difference expected for the non-anx- 
ious Ss. Ihe 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, modifi­
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 expXoa?ation might still fruitfully be made, since
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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 is determined 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 S_
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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 ana erroneous. He found the relative

*effects of GE and E to depend upon attribution, i.e., the 
more clearly success is seen as a function 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. .lore 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 each trial 
(see method section).
c) Attribution;

Attribution theory was dealt with in some detail in the 
above section on achievement motivation research. Feather's
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(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 attribution (e.g., see critique 
of the experiments of Weiner 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 in 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 S_ 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 objectively 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 (1959) 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). in 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 been built in, using the findings of Feather and others 
concerning the conditions for facilitating internal attri­
bution .

Fitch (1970) did a study theoretically related to 
Feather's (1969) reported above. He, too, was concerned 
with the relationship between self-esteem and attribution. 

Specifically, he- dealt with whether people attribute event 
outcomes in a way cons is tent with chronic self-esteem or 
in a way which enhances chronic self-esteem. The author, 

as do so many, arbitrarily defined success as achieving a 
certain score (the Lard percentile of fictitious norms).
.vny such figure, as pointed out by Schneider (j.969) may be 
subjectively experienced as failure by at least some college 
students. The author obtained evidence in support of both 
the self-esteem enhancement and consistency hypotheses, bow 
self-esteem S_s who "failed" attributed internally, while high 
sel f-es teem-failure Ŝ s did not. The opposite did not hold.

The author offers the tentative conclusion that high 
self-esteem Ss tend to internalize success but not failure.
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while low self-esteem S_s 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 Ss attribute defensively, 
while the low self-esteem Ss 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 Ss; 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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rationale 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- 
manc e ou tcome.
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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 psychology students enrolled 
at York College of CUNY, of the total N of 194, 34 Ŝ s 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 analysis was performed to 
compare males 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 Ss scoring 0-1 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 El was taken as the pre­
manipulation base. The average of the probability estimates 
for the last Anagram problem and problem 1 of Ell was taken 
as the post-manipulation expectancy score. Subtracting the 
latter of these two measures from the former, (i.e.,

PEj j PE (EIx) - PEA10 f PE (Ellj) j, experimental manipula- 

tion was considered to have been successful for Ss whose 
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 suc­
cessfully manipulated to expect subsequent 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_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 S_ had, in the questionnaire 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 Ss responded in such a way as to communi­
cate any such skepticism or disbelief.



Male
Female
Total

Male
Female
Total

Male
Female
Total
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Total Students Tested

Male N- 49 %= 31
Female N=lll 69
Total N=160 %=100

£Ls Excluded from Experimental Groups

Score 
on El

of 2 No PE change PE opposite 
after manip. experimental

condition
N= 3 
N=13

%= 19 
%= 81

N= 4 %= 27 N= 9 25 
N=ll %= 73 N=27 %= 75

N—16 %=100 N—15 %=100
Total Excluded Ŝ s

N=36 %^100

Male
Female
Total

N=16 
N= 51 
N=67

%r= 24 
%= 76 
%=100

Composition of Experimental Groups 
RF RS   NRF_____

N=12 %= 36
N-21 %= 64
N=33 %=100

N= 9 
N-16 
N-2 5

%= 36 
%= 64 
%=100

N= 8 
N-14 
N=22

36
%= 64 
%=100

Total Experimental Population
IJ= 33 
N=60 
N- 9 3

%= 35 
%= 65 
%=100

NRS
N— 4 
N® 9 
N=13

%= 31 
%= 69 
°^=100

Figure 1: 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 (El and Eli,
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; Ss were given the 
example (i.e., taught the Einstellung method) 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 iB an example (Problem A put on 
blackboard). Here are 3 imaginary jars. The 
first can hold 13 quarts, the second can hold 
2 9 quarts, and the third, 3 quarts. 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 Eli, 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 Bonneau1s 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 Teat
El (B - A - 2c) 

Number problem__ Get
Eli (C - B - 2A) 

Problem Get TyPe
A

A
13

B
29

C
3 10

A
10

B
40

C
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 46 113 48 383 109 Set
4 21 127 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

Tlie product-moment correlation between the two forms of 
the test was computed, and turned out to be jr = .72, £ <  .001 
(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, rho = ,70, £*<[.001 (2 tailed) . Additionally, 
rigid and non-rigid groups were established based upon their
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performance on El. All subjects who scored 0 - 1  were des­
ignated as non-rigid (N = 8) and an equal number of Ss 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, _£<.001. 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 equivalent. 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, El was used as the initial measure on the basis 

of which rigid and non-rigid groups were established, and 
Eli was used as the second measure of rigidity, the depend­
ent variable upon which the effects of the experimental 
manipulation were evaluated.
2. The Anagrams Test

The anagrams to be used in this study were taken from 
the solution time norms provided by Tresselt and Mayzner 
(1966). It 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)
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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 Ss 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. In order to deal with this, the two 
forms of Anagrams Test (success and failure forms) were con­
structed so that Ss 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 subsequent 
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 solution word and the normative 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 (See
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Appendix A) , Ss were asked "What do you feel are your 
chances of doing well on these tests?" Ss 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.Time Sol.Time

Number Word Anagram in seconds Word Anagram in seconds
1 judge egu jd 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
7 clerk reckl 91.5 train ntrai 5.0
6 labor or lab 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 previous 
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 5 inch scale, ranging 

from 0 - 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 Inquiry

At the completion of the last test, Ss were asked to 

fill 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. Materialst Ss received three test booklets, El, the Ana­
grams Test (either the success or failure form), and Ell, 
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 El problems, and the 

scales for each of the probability estimates to be made 
during the course of the test. The Test II 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 S_ 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 form of the test taken by S_ (prepared in 
such a way that Ss 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 the test were obviously quite different 

in difficulty. The Test III booklet contained the Eli prob­
lems, the scales for estimating the probability of success 

of each problem, and the brief demographic questionnaire 
mentioned above.

Procedure: The specific instructions given to Ss 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 I. Next, the Ss read the brief 
introduction to El, 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 to seeing it.

Following administration of El, the booklets were col­
lected, and the S_s 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 III, which 
contained Eli, for which the procedure was exactly as it 
was with El. The last page of this booklet contained a 
brief questionnaire which Ss were asked to complete at the 
end of testing.

The f.Lnal booklet was then collected, and a debriefing 
letter (Appendix C) was distributed.
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Results
From the total N of 194, 34 subjects were discarded 

for such reasons as not taking tests, 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 (£^.50), in initial confidence or 
rigidity scores that would preclude mixing the sexes ir. the 
experimental groups and subsequent analyses.

Since the established experimental groups (see method 
section) are of unequal 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 Eli 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) 
can 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 (£<.001) indicating that rigids solve more Eli 
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 

Scheffe analyses yield the following results: 1) There is
no significant difference on Ell scores between non-rigids 
as a function of experimental manipulation. 2) Rigids re­
main more rigid (£<.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 (£<1.05). 4) Rigids perform the same
<E> .05) on Eli, regardless of experimental manipulation.

The trend of the interaction suggests an analysis of 
change scores from El to Eli. Tables 5a, b, and c contain 
respectively, the mean change scores, the analysis of vari­
ance, and the Scheffe" comparisons. As can be seen in Table 
5b, there is a main Rigidity effect (£<.001). Scheffe* 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 .05) when success expectancy is induced. 3)
Non-rigids change significantly more following the induc­
tion of failure expectancy (,£<.*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 (£<\05) .
These results, while disconfirming hypothesis lb and 

confirming hypothesis la, also suggest that non-rigids are 
more responsive to experience and their own estimates of 
their probability of success than are rigids. That is, they 
are more flexible, 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 not affected by the 
experimental manipulation and the analysis of problem-solving 
approach during problems 1 - 7 of El and Eli.

From Table 6, which shows the Eli scores of rigids and 
non-rigids not affected 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 (£<..001) in their 

Eli scores. Thus, rigids and non-rigids both continue to 
perform as they did on El. 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 Eli 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 subsequent performance.

In order to clarify further the Einstellung behavior 
of the experimental groups, exploration was made of their 

problem-solving approach to problems 1 - 7 of El and Eli.
The results of 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 
also 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 
of 7 quart capacity. Table 7a shows that non-rigids make 
significantly more non-Einstellung solution attempts on 
problem 1 - 7 of El than do rigids (significant Rigidity 
main effect, £<.001) .
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Table 7b also shows a significant Rigidity main effect 
(£<■.001), indicating that non-rigids make more non-Einstel­

lung solution attempts on problems 1 - 7 of Ell 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 El and on Ell 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 El to 
Eli. There are no significant £  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 El and the number made on problems 1 - 
7 of Eli. The correlations are significant and approximately 
equal for the Rigid-Fail group (jr = .43, £<.01), the Rigid- 

Success group (i: = .46, £<>01), and for the Non-Rigid-Fail 
group (jr = .43, £<.05) . Only for the Non-Rigid-Success

group did the two water jar tests fail to correlate (i: = .14, 
£>*.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 Eli 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-Einstellung attempts 
on El to Einstellung attempts on Eli 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 El. Those who tended to make 

non-Einstellung attempts on El 1 - 7 continued to do so on 
E U  1 - 7 ,  while those who tended to use the Einstellung 
method on El 1 - 7  continued to do so on Eli 1 — 7. As the
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Non-Rigid-Success group altered their approach on Eli 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 foregoing analyses give general 
conformation to the hypothesis that failure 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 first 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 signifi­
cant Success-Failure main effect 001), a significant
Rigidity main effect t£CT. 05), and a significant interaction 
< £ <  .01). Scheffe comparisons show the following: 1) Pooling
rigid and non-rigid groups, there is no significant differ­
ence (£> .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 dif-



ference (£<.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 success 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 (£<.05). 5) There is no
significant difference (£^*.0 5 ) 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 confidence 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 Ss not suc­
cessfully experimentally manipulated. As can be seen in 
Table 9, a _t test shows no significant difference (£>.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 
such 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 11a - Ilf) is the difference between initial con­
fidence and the average of success probability estimates 
for problem 1 of El 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 
(3^ - 64.42, =*= 64.17, _t = .06, £^>.05). Therefore, the
analysis of the data for Hypothesis 3 can be carried out as 
planned.

The analysis of variance yields a significant inter­
action (jd<T.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 11c) indicates that there are 
no significant differences 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 lid shows that chi-square was significant at 

the .01 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 lie shows 
that there is no significant difference (£&.1) 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- 
square (Table Ilf) which supported the above finding of no 
significant differences for the unsuccessfully manipulated 
(£>.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 
El and Ell, but that the problem-solving approach leading to 
this result would differentiate the two types of S_s. 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 Ell would be more like that of the rigids than like
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that of the non-rigid-success group.
Tables 12a - 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 El 
and Ell.

Table 12a shows a significant rigidity main effect 
.05) for El. Scheffe^ analysis (Table 12b) shows the fol­

lowing results: 1) Non-rigids decrease their expectancy of
success as they progress through El significantly (jD*tT.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 El. 3) There 
is, likewise, no significant difference between non-rigid 
groups in change in success expectancy as they progress 
through El; both groups tend to decrease their 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 El. The general finding, then, 
which disconfirms hypothesis 4, is that non-rigids decrease 
success expectancy as they progress through El, 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 quality 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 (£^>.5) in the tendency to 
change success probability estimates as they progress through 
El. Again, then, when the dimension of subsequent amenabil­
ity to experimental manipulation is absent, differences that 
were found 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 Eli. There is a significant rigidity main ef­
fect (£^.01) as well as a significant Success/Failure main 
effect .001). In 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 Eli. 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 El). Thus, the



central hypothesis of the study (hypothesis 1), that non- 
rigids led to expect failure will come to behave like rigids, 
gains support. So, too, does the conception of the defen­
siveness involved in rigid behavior which allows for the 
raising of confidence levels with the concomitant avoidance 
of anticipated failure. Scheffe analysis (Table 12e) shows 
the following results: 1) Rigids increase expectancies of
success during Eli significantly {£<.05) more than do non- 
rigids, regardless of experimental condition. 2) However, 
those, regardless of rigidity. who have experienced the in­
duction of failure expectancy, tend to raise their success 
expectancy during Eli more than do those who have been led 
to anticipate success. 3) There is no significant difference 
between the two rigid groups in their tendency to raise suc­
cess probability estimates as they progress through LIT 
(_o^>.05) . 4) Non-rigids led to anticipate failure raise
their success expectancies (as do rigids) as they progress 
through Eli, while non-rigids who anticipate success tend 
to decrease success expectancy during Eli, the difference 

being statistically significant (^<^.05). This, again, af­
fords some confirmation of the rootedness of rigidity in 
failure expectancy and of the defensive quality of rigid be­
havior. 5) These central hypotheses gain further confirma-

✓tion from the Scheffe analysis showing that there is no
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significant difference in change in success expectancy dur­
ing Ell 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
sequent success expectancy reports, which points to the 
potency of failure expectancy and the ego-defensive nature 
of the raised expectancy of success estimates.

Table 12£ shows that, for those not successfully manip­
ulated experimentally, there is a significant difference 
(ja<.05) between rigids and non-rigids: rigids raise their
success probability estimates as they progress through Eli 
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 their 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.

Why this difference manifested itself on Eli and not 

on El is unclear. Inspection shows that the PE means for 
the non-rigids were about the same for El and Eli, while the 
means for the rigids for the two tests differed widely, in 
the direction of increased PE during Ell. Comparing the 
rigids on the two tests would yield a t ratio of approxi­
mately 15/7, which would be significant (t̂  = 2.14,£ = .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 El and Ell (fince only the last 3 
problems were considered in the preceding analyses). These 
results can be seen in Tables 13a - 13i.

In Table 13a can be seen the results of the analysis
of variance of the average magnitude of change of probabil­
ity of success estimates, regardless of direction of change, 
for problems 1 - 7 of El. 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 Eli are shown in 

Table 13b. Again, £here ate 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 El disappears on Eli, 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 El, the number 
of changes greater than one scale point (a change of 10 or 
greater) was subjected to an analysis of variance for both 
El and Eli (see Tables 13c and 13d, respectively).

On El, there is a significant success-failure main 
effect (p^.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 Eli (Table 
13d), the analysis of variance yields, likewise, no signif­
icant results. However, there is a strong trend toward an 
interaction (p between .1 and .05) such that the non-rigid-



fail group makes fewer large probability estimate changes on 

Eli than does any other group. The general success/failure 
trend found for El disappears on Eli. 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 
El. The induction of failure expectancy, then, appears to 
have caused the non-rigids to behave on Eli as the rigid- 
success group did on El (and Eli), 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 13e and 
13f respectively. There are no significant results for El 
or for Eli, 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 El and the fewest on Eli (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 El to Eli)
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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 
El to Eli appear in Table 13g. There are no results signif­
icant at the .05 level. A success-failure effect with £ 
between .05 and .1 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 El to £11 (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 £ between .05 and .1. 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 El to Eli
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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 (£ between .05 and .1) showing a 
trend toward greater conservatism following the induction 
of failure expectancy. That is, those so manipulated tend 
to make fewer probability estimate changes on Ell than they 
did on El. Again, too, this effect is most pronounced in 
the non-rigid-fail group.

To summarize the results of the above exploratory anal­
yses: there appears to be an initial difference in propen­
sity to make probability 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 anticipate failure be­
come more conservative in changing their rubsequent estimates 
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 subsequent 
failure.

Prior Experience with success and failure
In order to more fully understand the behavior of the 

experimental groups in reaction to induced success or fail­
ure expectancy, an exploratory analysis of prior (reported)
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experience with success and failure was carried out.

Table 14a shows the results of the analysis of variance 
of reported High School Average. There is a significant ri­
gidity main effect (£<.01) indicating that rigids report 
higher High School Averages than do non-rigids. There are 
two alternative explanations of this finding. First, rigid­
ity in problem-solving may be more efficient in our current 
educational system. The alternative explanation of defen­
sively high reporting (these data were collected after test­
ing) by the rigids cannot be ruled out without further 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 failed appear in Table 14b. There is a significant 
(£><.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 - 7d, 
support this hypothesis. To further investigate it, an 
analysis of solutions during problems 1 - 7 of the two Water
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Jar Tests will be carried out below.)
Table 14c shows the results of the analysis of variance 

of reported college average. There is a significant success- 
failure main effect .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.
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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 two 
Water Jar Tests was carried out.

The analysis of variance of the number of correct solu­

tions on problems 1 - 7 of El (Table 15a) shows a signifi­
cant rigidity main effect < E <  .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-rigid1s 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 Eli, i.e., 
following experimental manipulation. There is a significant 
rigidity main effect (£<.001) and a strong trend (£^.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 
failure 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 El to Eli 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 Eli than on El. 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 greater 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, after 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 subsequent 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 effects of the manipulation on the per­
formance of problems 1 - 7  on Eli, and, in turn, on problems 
G - 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, £^.01), the 
Rigid-Success group (jr = .43, jd< . 02) and the Non-Rigid- 
Success group (r = .76, ja<;.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 El and Eli ( 1 - 7 )  between the rigid 
groups, while there is a significant difference between the
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non-rigid groups l £ <  .05). There are also significant dif­
ferences (£<.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 following the induction of failure 
expectancy. Thesu analyses would seem to indicate that the 
two tests are seen and approached in the same way by the two 
rigid groups, regardless of interpolated expectancy, as they 
continue to seek correct solutions. The two tests seem to 
be seen in the seme way by the non-rigid-success group, who 
apparently continue to be exploratory rather than seeking 
right answers. (This is consistent with the results dis­
cussed above; see Table 7d relative to hypothesis 1.) With 
anticipated failure, however, the non-rigids alter their 
approach, making then the only group for which tl 1 - 7 ant 
Eli 1 - 7  uo not correlate. It would seem, then, that at 

least some members of the non—rigid-fail group came to seek 

correct solutions on Eli (confirmed by the above finding 
that this group solves more of problems 1 - 7 on Eli than 
does the non-rigid-success group), instead of seeking alter­
natives as they had done on El, and hence came to behave, 
following the induction of failure expectancy, more like the
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rigid groups.

S-S responding opposite to manipulation
Finally, a qualitative analysis was made of the perfor­

mance of Ss who responded to experimental manipulation in 
the opposite direction to that planned. Of the 36 S_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 Anagrams 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 of the Anagrams 
Test was very difficult 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 task (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 Ŝ s were suc­
cessfully manipulated, this situation did not obtain, as 
the success and failure groups solved 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 higher than 5. Similarly, only one success S_ solved as 
few as 5 anagrams, most solving in the 8 - 1 0  range.

Comparing Tables 8a (mean PE^ for experimental groups) 
and 20 (Mean PE^ for the "reversers"), the same general pat­
tern of PEi can be seen. For the experimental groups,
(Table 8a) the Rigid-Fail group had the highest PE^, 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., r f ) had the highest PE^, the rigids who came 
to expect success (i.e, RS) had the lowest PE^, and the non- 
rigids were again intermediate.

Inspection of the two tables, however, shows large dif­
ferences in the absolute values of the mean PE^'s of the 
experimental and reversal groups. This difference suggests^ 
that perhaps there was a bias involved in the exclusion of 

Ss from the experimental groups, in that subjects may have 

systematically selected themselves out of the experiment.
Thu 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) , sex differences in El scores and PE^ 
might be found in the experimental population (N=93).

^Gratitude is expressed to Dr. Jesse Smith for suggesting 
this line of analysis.
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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- 
ni f ican tiy (£<C .05) lower PEĵ  (63.7) than the males in these 
groups (71.5).

Table 22 shows, on the other hand, that for the rever­

sal Ss, the females had a much higher mean PE^. The differ­
ence of 6.2 points failed to reach statistical significance 
because of the small N in the male group, which also showed 
much variability, leading to a high error term in the signif­
icance test.

Table 24 indicates that when the experimental Ss are 
combined with the reversal Ss, the sex differences in PE^ 
are obliterated. It would thus seem safe to conclude that 
the experimental procedure allowed for the systematic ex­
clusion of female Ŝ s 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
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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 2 7) were in this group. As alluded to abova 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 PEi (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 group. The 
systematic exclusion of high PE^-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 .
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Discussion
General Discussion of 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. In formulating the hypotheses, 
direct translation to problem-solving behavior was made from 
observations of rigid subjects, with no account being taken 
of the possible interaction of rigidity with achievement 
motivation and defensive attribution fcrhich, 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. Subsequent 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, the 
posture is not being taken that these findings provide 
direct evidence supporting the theory. Rather, they are 
seen as doing little more than suggesting avenues of investi­
gation for future research.

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

Hypo theses 1 might be left as stated, since a trend ii' 
the predicted direction was found. The failure to reach sig­
nificance might have been a function of the bias in subjects* 
self selection and consequent sex differences. However, 
Hypothesis 1 might be restated in correlational terms: There 
will be a significant correlation between the approach taken 
during problems 1 - 7 of El and Eli, 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 solu­
tion attempts made during the two tests for the NRS group.
The rationale for this hypothesis would be that success ex­
pectancy does not foster exploration in the rigid, while 
failure expectancy does inhibit exploration in the non-rigid.
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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 S_s, the 
hypothesis might be stated: Initial 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 Ŝ s 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 Sjs , 
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 (El), while progressing through 
a task, the rigid S_s will raise their probability of success 
estimates as measured by PE(EI^) - PE (EIq .g .ip). The non- 
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 El, 
and the NRF group will come to raise PE as do the rigid 
groups. The NRS group will continue to alter PE in accord
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with experience.

Keeping in mind that the hypothesis 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 Eli by the Einstellung 
method than did non-rigid subjects under both experimental 
conditions. Hypothesis lb 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
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terms of experience, while the R tendfc to respond more in 

terms of internal sets. The importance of the expectancy 
factor is shown in the analysis of the S_s who were not suc­
cessfully experimentally manipulated: When the expectancy
factor is neutralized, both R and N - R continue to function 
on Ell as they did on El. This latter result would seem to 

support the contention that expectancy, and not experience 
per se, affects subsequent performance. 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 El 
and Ell. Correlations between the number of non-Einstellung 
solution attempts on El and Eli were significant and of the 
same order for all but the non-rigid-success (NRS) group.
This group, then, remained exploratory, showing no 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 El. Importantly, however, 
they adhered not to the taught method, but to whatever ap­
proach they had taken on El. Thus, although they increased 
in rigidity as a function of induced failure expectancy, 
they still were differentiated from the rigid Ŝ s 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 PE^ 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 PE-̂ .
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 
w af while the non-rigid groups represent people low in 
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 (1966) 
to the effect that rigids have higher TAQ scores than do non- 
rigids, and is consistent with Weiner's (1970) finding con­
cerning the power of the TAQ in setting up motive groups in 
achievement motivation research.

The defensive quality 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 failure ..." (p. 55). These measures were related
to the reporting of high expectancies of success. This would 
suggest that the PEĵ  scores of the RF group, then, might have
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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 Eome 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 from 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 PE, and NRS subjects tend to decrease PE.
All of these changes are made by the Ss on their own from 
task to task prior to any manipulation.

Schwarz (1969) briefly aummarized Rotter's social 
learning theory as it applies to the formation of expec­
tancies. Expectancy is defined by two types of experience,
E, 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. Schwarz'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 S_s are more responsive to experience, willing

✓to alter direction of their expectancies; they develop E 
which comes to supplant GE in determining subsequent expec­
tancy. The rigid subjacts, however, do not respond to ex- 
perience (develop E), 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 E, 
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
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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 0.5 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 Ss 
who subjectively experienced, respectively, failure and suc­
cess, and attribution-as-defense theory would appear to ac­
count adequately cor their behavior with regard to expec­
tancy change. Further support for a defensive interpretation 
comes from the work of Mettee (1971) who, studying rejection 
of unexpected success, found subjects to defensively need 

to both enhance and to perform consistently with their usual 
conception of themselves.

With regard to hypothesis 4, there have already been 
discussed several findings consistent with a defensive inter­
pretation of rigidity. The analyses relating to hypothesis 
1 which show a) a difference in problem-solving approach to 
differentiate the rigids from the non-rigids on fill and b)
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the NRF group to come to behave more rigidly on Eli (albeit 

in terms of their own approach rather than the taught ap­
proach) support those aspects of hypothesis 4b which pertain 
to similar phenomena. In general, however, hypothesis 4 is 
not confirmed, although there are some meaningful findings 
which contribute to the theory being tested.

The specific findings for El were as follows: 1) NR,
pooled and separate, decrease PE as they progress through El, 
disconfirming hypothesis 4b. 2) RS increase PE as predicted,
while RF does not change. The difference between the rigid 
groups is not significant, and hypothesis 4a is 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 El.

For El, 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 for 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 
support 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 Eli.
Those who experience failure expectancy induction in­

crease PE as they progress through Eli. This is done also 
by the RS group. The NRS group is the only group not to 
raise PE as the Ss progress through Eli. 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 Eli, then, provides partial con­
firmation of hypothesis 4.

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 Eli 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 failure 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
successfully manipulated Ss , where the rigids are found to 
raise PE significantly more than do the non-rigids as they 
progress through Eli.

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 
modified 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 equally difficult and therefore seeing out­
come as a function of ability, these Ŝ 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 of 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 solution 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 Analyses

The above analyses dealt primarily with problems 8 - 
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 clarifi­
cation of the results might be obtained through an examination 
of performance on problems 1 - 7 .

Changes in probability of success estimates during prob­
lems 1 - 7 of both 81 and Ell were studied.

On El, those 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 extremes - RS fewest large changes, RF most large 
changes - with the non-rigid groups between. These trends.
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however, are not significant.

On Eli there is a non-significant trend for the NRF 
group to make fewer large PE changes than does any other 
group, Thus, there is a tendency, albeit statistically not 
significant, following the induction of failure expectancy 
for this group to become more conservative in making PE 
changes while the other groups behave as they did on El,
They come, then, to behave like the RS group on Eli, rather 
than like the NRS group as they had on El.

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 El 
and the fewest changes on Eli (not significant).

Analysis of changes from El to Eli in absolute magnitude 
of PE changes showed an insignificant trend (£ between .05 
and .1) toward a success-failure effect. The trend was for 
those anticipating failure to make smaller changes on Eli 
than they had on El, 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 (£ between .05 and .1) for those in the 
failure expectancy groups to become more conservative, i.e., 
to make fewer large PE changes on Eli. The trend, again, was
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most evident in the NRF group.
The same non-significant trend (ja between .05 and .1) 

was found in analyzing the change in total number of PE 
changes from El to Eli. 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 subsequent 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 than to their own ability. 
Examination of table 21 supports this interpretation. Those 
who expect to fail start Eli with a much lower PE than do 
those who expected 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 data presented above which showed the
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TABLE 21

Mean PE for problem 1 of Eli 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 equal to the NRS group on 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 in­
cluded in future research 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) finding 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 subsequent behavior.

The possibility that past experience 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.
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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 rig ids 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 differences 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 explanations 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 debriefing this finding might reflect 
the still potent effect 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 El and Eli (all Ss solved problems 8 - 1 0  

or were excluded from the sample),
On El, rigid Ss 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 obj ective failure in order to do so. 
Rigidity, then, may be more efficient, in traditional aca- 
uemic terms, but perhaps at the expense of creativity. fur­
ther, this may indicate the non-rigid's willingness to define 
success and failure 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 of alternatives.

On Eli, following experimental manipulation, the rigids 
again solve significantly more problems than do the non-ri­
gids. There is also a statistically insignificant trend 
(^o^.lO) 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 of 
creativity in service of objective achievement. The analysis
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of the change in number of correct solutions from El to Eli, 
although yielding no significant results, indicated the same 
trend.

Correlational analysis of the relationship between prob­
lems 1 - 7  of El and EXX produced significant results. The 

two forms of the test retain their significant relationship 
for all but the NRF group. This would seem to indicate that 
the NRF group is the only groux:> to significantly alter its 
approach on Eli, and the above analyses suggests that this 
alteration is in the direction of a cessation of exploratory 
behavior and an increased attempt at obtaining correct solu­
tions .

While further research must be done to determine whether 
the obtained differences in High School and College perfor­
mance are due to defensive reporting or actual achievement 
differences, the latter group of findings would seem to lend 
some support to the second of these alternatives. If this 
is indeed the case, it would appear that the structure of 
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 interest to him and at the level at 
which he is able 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 

is the finding reported above that failure can serve as an 
enhancer of performance. Feather and Saville (1967) and 
others have shown failure to produce a decrement in subse­
quent performance. Kates and Barry (1970) did a study (see 
Introduction) wherein high failura-avoidant subjects' per­
formance increased under conditions of failure feedback when 

such feedback was non-verbal. They assumed that the improve­
ment was motivated by the subjects' striving to avoid failure 
when the opportunity for interpersonal shame was absent. The 
same situation obtained in the current study, i.e., feedback

was non-verbal, but this is not held to account for the re-



-  112 -

suits, 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 subsequent 
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, is an important de­
terminant of subsequent performance. The finding presented 
above suggest that the induction of failure expectancy in 
this study enhanced performance, defined in the traditional 
sense, by arousing a defensive problem-solving strategy - 
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 failure 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 to 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 require 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) theory 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,



- 114 -

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 describing is a defensive strategy, 
the direction of which must be cognitively mediated by some 
other factor. It 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 ex­
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 failure 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 one 
who generally expects to succeed. This expectancy is con­
firmed by the attribution of success to ability. It is also 
confirmed by the attribution of failure to lack of effort, 
as the person is really communicating that if he had tried 
harder, he had the ability to succeed. Thus, a general 
achievement-related expectancy can be hypothesized as medi­
ating the defensive direction or outcome attribution. This 
is more easily seen in the low need achievement person, con­
ceptualized herein as having a chronic failure expectancy 
which mediates his behaving in a way which minimizes the 

possibility o' internal attribution.
Weiner and Kukla1s explanation of the choice or tasks 

of intermediate difficulty is also open to expectancy inter­
pretation. The authors state that such choices are mediated 
by desire for ability feedback. is it not possible that the 
high need achievement 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 upon experience, with the modification being only tem­
porary and situation-specific. Because 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 sel f-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 behaviors which underlie outcome attribution. Thus, 

generalized success expectancy 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 at­
tribution and increasing the emphasis upon generalized ex­
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 research. 
Perhaps a critical study could be done by replicating the 
current study, adding measures oC M s, >laf* and of outcome 
attribution for each item.

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

It is important to note that two conceptions of 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, is seen as responsive to experience, and thereby capable



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 person does seem 
capable of coming to behave rigidly in response to failure 
and failure expectancy. What 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-
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Of course, this raises a general question 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 the effect on expectancy which appears to be 
an important, underlying cognitive mediator of change. Per­
haps some traits are modifiable while others are not.
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TA.BLES OP RESULTS
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TABLE 3
Comparison between male and female subjects on 

mean PEi and El rigidity scores

Group PEi El

Males 70.00 2.16
Females 65.00 2.13

t̂ 1.77 0.15
£ >.05 >.05

TABLE 4-a
Means of the experimental groups on Eli scores

Group Failure Success
Rigid 2.60 2.80
Ron-Rigid 1.04 0.77

TABLE4b
Analysis of variance for effect of 

experimental manipulation on Eli scores

Source df MS P

Rigidity(A) 1 66.29 69.77 **
Succ/Fail (B ) 1 0.05 0.05

AxB 1 1.46 1.54*
Error 89 0.95

'* £ < - 2 5
** £ < . 0 0 1
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TABLE 4c
Selected comparisons on Eli scores 
by ocheff e" method

Oroups t_ n

i m  vs. TIFF 0.77 >.05
m o  v s . no 6.15 <.05
T'R̂  vs. RF 5.79 <.05
RO vs. RF 0. 08 >.05

1 For thin un<1 all subsequent coiyirinonG mony the expe i* 
mental groups, by the o chef fe method, any _t y 3*44 is 
significant at the .05 level ( df = 1,89),
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Table 5a
Kean ch'mge ncores of the experimental 

groups from El to Eli (Eli— El)

Oroup Failure Success
Rigid -0.39 -0.20
Non-Rigid 0.64 0.46

TABLE 5b
Analysis of variance for rigidity

change scores, Eli-El

Source rtf us f
Rigidity (A.) 1 17.07 17.59*
Succ/Fail(B ) 1 0.05 0.052

A. x B 1 0.77 0.79
Error *9 0.97

** <* 001

Table 5c
Selected comparisons of EII-EI change 

scores by Scheffe^ method

0roups t R

IJRS vs. NRF 0. 57 >.05
R3 vs. RF 0.76 >.05
NR3 vs. R3 1.94 >. 05
MRF vs. RF 3.81 <.05
RS+RF vs.
NRF+NRS 4.05 <.05
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TABLE 6
Comparison of mean Eli scores between 

Rigids and Non-Rifids not 
ouccesfully manipulated

Group Mean Eli score
Rifid 2.60
Non-Rif: id 0.00

t 10.40
£ <.001
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TABLE 7
Mean number of non-Einstellung solution attempts 

made on problems 1-7 of El and SII and 
mean change score from El to Eli

Group El Eli Change
RF 0.24 0.09 0.15

NRF 1.14 1.27 -0.14*
RE 0.08 0.00 0.08

NR 5 1.40 1.20 0.24
*TIegative score means more non-Ginstellung 
attempts were made on Eli.

TABLE 7a
■Analysis of variance for the number of 

non-Einstellung solution attempts 
made during problems 1-7 of El

Source df 113 P
Eigidity(A) 1 23.16 25.17*
Succ/Fail(B) 1 0.00 0.00

A x B 1 0.91 1.00
Error 89 0.92
*£ <* °°1
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TABLE 7b
Analysis of variance for the number of 

non-Einstellung solution attempts
made during problems 1-7 of Eli

Source df KS F
RigidityCA) 1 29.68 28.27*
3ucc/7ail(B) 1 0.07 0.07

A x B 1 0.16 0.15
Error 89 1.05

*2. <• 001

TABLE 7c
Analysis of variance for the change

in the number of non-Einstellung
solution attempts made,
problems 1-7,El— Eli

Source df KS F
Rigiditv(A) 1 0.24 <1
Succ/Fail(B) 1 0.12 <1

A x B 1 1.05 <1
Error 89 1.34

TABLE 7d
Correlations for1 the experimental groups

between the number of non­ Binstel-
lung solution attempts made,
problems 1—7 of El and EII

Croup r £
' "R? .43 <. 01RS .46 <.01
ITRF .43 <.05NRS .14 >.05
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TABLE 8a
lean PE^ scores for the experimental groups

Group Failure Success
Rigid 7 0 . 9 0 63.60
Non-Ririd 65.00 6 5 . 4 0

TABLE 8b
Analysis of variance for PEi gcorea

Gourc e d f r s F
Rigidity^A) 1 181.0 6 . 5 *
Succ/Fail(B) 1 4 5 3 . 0 1 6 . 3 * * *

A x B 1 3 0 7 . 2 11 . 1**
Error 39 2 7 . 8

* £ < . 0 5  
*£<. 01 
*£<-001

TABLE 8c
Selected comparisons of PE i scores

by Scheffe^ method

Groups t R

HS+RFvs.
KRS+IIRF 1.85 > .0 5
HRS vs. f:RF 0.22 > .0 5
R3 vs. RF 5.21 <•35
RF vs. ERF 4.13 < .0 5
R3 V3. NR3 l.oo >.05
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TABLE 9
Comparison of mean PE^ scores of 
■unsuccessfully manipulated 5s

Croup Mean PEj_

Riyid 70.00
Mon-Riyid 62.00

t 1.02
£  >.10

TABLE 10 
Comparison of the sexes on PE 
for problem 1 of Anagrams

Group Mean PE, A*

Males 62.42
Females 62.47

t 0. )6
>.05
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TABLE 11a
Mean change in PE from taslc to task prior 

to manipulation (PBj<-PEEI-|+PEAi)

Group Failure Success Hlsia-------575----- ŜTB----
Non-Rigid -1. 8___________ 3.1_______

TABLE lib
Analysis of variance for the change in 

PE from task to task prior to 
manipulation

Source df MS F
Rigidity(A) 1 89.3 0.5
3ucc/Fail(B) 1 260.8 1.3

A x B 1 904.2 4.6*
Error 89 194.7 _

* E <  .05

TABLE 11c
Selected comparisons of PE changes from 

task to task prior .to manipulation 
by Scheffe^ method

Groups t p

RP vs. NRF 
RS+RF vs. 
NRS+NRF

1.9

1.1

>.05 

>  .05
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TABLE lid
Chi-souare for data of TABLE llbr observed and expected 

frequencies of PE rising,falling,or not changing
from task to task

Group Ris e Pall Same x 10 E 0 E 0 E
HP 7 11.35 19 13.13 7 8.52

RS 10 8. 60 3 9.95 12 6.45
NRF 11 7.57 7 8.75 4 5.68
NRS 4 . A*  ,4,7 , 8 , 5,. 17. 1 3-35 20.08*
*£<.01

TABLE lie
Comparison between Rigids and Non-Rigids 

not successfully manipulated, 
on PE changes from task 

to task

Group Mean PE change
Rigid 1.5
Non-Rigid -1.0

t 1.08
H >.1

TABLE Ilf 
Chi-square for data of TABLE lie

Group Rise Pall Same
o E 0 E O E

Rigid 2 2 3 2 5 6
Non-Rigid 1_____ 1________ 0______1________ 4_____i*£>.30

X '

2.00*
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TABLE 12
Mean average change in PE during 

problems 1-7 of El and Eli

Group El Eli
RF -8.4* 24.3

NRF -7.3 13.9
RS 6.7 3.9

NRS -15.1 -19.5
^Negative score means PE decreases during task.

TABLE 12a
Analysis of variance for the difference 
between the average PE for problems

8,9,and 10 and problem 1 of El

Source df MS F
Rigidity(A) 1 3,390.69 4.69*
Succ/Fail(B) 1 85.09 0.12

A x B 1 1,223.91 1.69
Error 89 722.36
* £ < - 0 5

TABLE 12b
Selected Scheffer comparisons of PE changes during El

Groups t £
ESVEF vsV TOS+rm?--------------475---------------<735

RS vs. RF 1.06 >.05
MRS vs. NRF 0.83 >.05
RS vs. NR3 2.37 >.05
RF vs. NRF -0.87 >.05
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TABLE 12 C
Comparison between Rigids and Non— Rigids ,not 
successfully manipulated,on PE changes during El

Group PE change during El
Rigid -4.67
Non-Rigid -4.00

t 0.11
£ >.5

Analysis of
TABLE 12d 

vari'ince for PE changes 
during Eli

Source df M3 P
Rigidity(A) 1 5,690.40 9.7*
3ucc/Pail(B) 1 14,007.27 23.8**

A x B 1 887.74 1.5
Error .89.. 587.67

*E <• 01 
**E.<*°°1

TABLE
Selected comparisons 

of PE changes

12e 
by Scheffe^ 
during Eli

method

Groups £
ttis+RF vs. Nks+Nt& 6. 88 <.65RP+NRF vs. RS+NRS 4.45 <.05RP vs. RS 3-17 >.05NRF vs. NRS 3.88 <.05RP vs. NRP 1.41 >.05R3 vs. NRS 2.82 >.05
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TABLE 12f
Comparison between Rigids and Non—Rigids, 

not successfully manipulated, 
on PE changes during Eli

Group PE change during Eli
Rigid 11.00
Non-Rigid -2.00

t 2.34
& <.05
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TABLE 13
Means of the experimental groups on average PE change 

on problems 1—7 of El and Eli,number of such 
changes greater than one scale point, 
total number of PE changes, and 

change scores from El to Eli 
for each variable

Av. PE change // changes >L Total PE changes
Groupi El Eli Ch. El Eli Oh. El Eli Ch.

RP 13.13 10.71 2.42 1.60 1.39 0.21 3.30 3.00 0.30
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
NRS 9.88 9.61 0.26 1.08 1.31 -0.23 3.08 3-23 -0.15
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TABLES 13a
Analysis of variance for the average 
PE change during problems 1-7 of El

Source df MS F
Rigidity(A) 1 8,01 0.11
Succ/Fail(B) 1 276,00 3.81*

A x B 1 65-39 o * VO o

Error _83__ _ 72.42
*£<.1

TABLE 13b 
Analysis of variance for the 
PE change during problems 1-

average 
l f Eli

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

A x B 1 67.61 0.95
Error 39 71.10

TABLE 13c
Analysis of variance for the number of PE 
changes greater than 1 scale point (10) 

on problems 1-7 of El

Source df MS P
Rigidity(A) 1 0.44 0.23
Succ/Pail(B) 1 7.60 4.02*

A x B 1 0.26 0.14
Error . 89 _ U 3  a__

*£<.05
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TABLE 13d
Analysis of variance for the number of PE 

changes greater than 1 scale point 
on problems 1-7 of Eli

Source df MS P
Rigidity(A) 1 1* 60 1.00
Succ/Fail(B) 1 0.01 0.006

A x B 1 4.11 2.58*
Error 89 1.39

*£<.1

TABLE 13e 
Analysis of variance for the 

of PE changes made during 
1-7 of El

total number 
problems

Source df MS P
Rigidity(A) 1 0.99 0.32
Succ/Fail(B) 1 5.19 1.67

A x B 1 0.16 o o

Error 89 3.10

TABLE 13f 
Analysis of variance for the 

of PE changes made during 
1-7 of Eli

total number 
problems

Source df MS P
Rigidity(A) 1 oHc 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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TABLE 13g
Analysis of variance for change in average 

magnitude of PE change from El to Eli 
(Problems 1-7)

Source df MS F
Higidity(A) 1 26.56 0.31
3uce/Fail(B) 1 237.04 2.80*

A x B 1 0.04 0.0005
Error 39 84.53

*£= .1

TABLE 13b
Analysis of variance for changes fron El

to Eli in the number of TE changes
greater than one scale point

during problems 1-7

Source df rs P
Hiridity(A) 1 1.27 0.62
3ucc/Fail(B) 1 6.63 3.16*

A x B 1 1.74 0.83
Error 89 2.10

*.!> SL> .05

TABLE 131
Analysis of variance for changes from El

to Eli in the total number of PE
changes made, problems 1--7

Source df MS ■ykigidity(A) 
Succ/Fail(B) 

A x B 
Error* T X. >1 V AC

1
1
1

39

1.95
9.50
0.75
2*22.

0.653.18*
0.25
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TABLE 14
Heart reported High School average, number 

of college courses failed, and 
college average

Group H.3. AV. // Failed Col. Av.
RP 83-96 0.36 2.54

NRF 82.38 0.73 2.51
RS 86.46 0.28 2.87

NRS________ 81.84_________ 0.84________2. 58

TABLE 14a 
Analysis of variance for reported 

High School Average

Source df MS P
Rigidity(A) 1 
Succ/Fail(B) 1 

A x B 1 
Error 89

167.65
46.11
47.94
.23.3.6

7.18*
1.97
2.05

*£<.01

TABLE 
Analysis of variance 

college courses

14b
for the 

reported
number of 
failed

Source df MS P
Rigidity(A) 1 
Succ/Pail(B) 1 

A xB 1 
Error 89

2.32
0.44
0.00
0.56

4.14*
0.79
0.00

*£<-05
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TABLE 14c
Analysis of variance for reported college average

Source df I'IS P
RigidityCA) 1 0.36 1.8
Succ/Fail(B) 1 1.22 6.1*

A x B 1 0.35 1.8
Error 89 0.20

*£<-05
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TABLE 15
Mean number of correct solutions on 

problems 1— 7 of EX

Group Failure Success
Rigid 4.80 oCO
Non-Rigid 4.03_____ ... 3*?o

TABLE 15a
Analysis of variance for the mean number 

of correct solutions on 
problems 1-7 of El

Source df MS F
Rigidity(A) 1 18.74 4.57*
Succ/Fail(B) 1 0.94 0.23

A x B 1 1.60 0.39
Error 89 4.10

*£<.05
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TABLE 16
Mean number of correct solutions on 

problems 1—7 of Eli

Group . Failure Success
Rigid 5-90 5-60
Non-Ri^id A.64 3-70

TABLE 16a 
Analysis of variance for the mean 
number of correct solutions on 

problems 1-7 of Eli

Source df MS F
Rigidity(A) 1 48.34 23.58**
Succ/Fail(B) 1 5.91 2.88*

A x B 1 2.18 1.06
Error 89 2* 05—
**£<.001
*£.<►10
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TABLE 17
Mean change in number of correct solutions 

achieved on problems 1-7, El to Eli

Group Failure Success
Rigid 1.09 0.76
Non-Rigid 0.64 0.15

TABLE 17a 
Analysis of variance for the data 

of TABLE 17

Source df MS F
Rigidity(A) 1 5.77 1.56
Succ/Fail(B) 1 3.35 0.91

A x B 1 o • H O 0.03
Error 89 3.70
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TABLE 18a
Correlation between the number of correct 

solutions during problems 1-7 
of El and Eli

Group r £

RF .51 <.01
R3 .43 <.02

NRF . .20 >.20
NRS .76 <.01

TABLE 18b
T_ test comparisons between correlation 

coefficients shown in TABLE 18a

Groups ±  £

RS vs. RE 0.15 >.05
NRS vs. NRF 2.07 <.05
RS vs. NRS 2.40 .02
RP vs. NRF 2.40 .02



TABLE 19
Mean number of anagrams solved correctly 

by those whose expectancies went 
ouoosite to manipulation

Group Fail/Easy Suec/Hard

Ri^id 5.47 6.10
Non-Ririd 5.20 5.50

T-.Tean FEi 
went

TABLE 20 
for those whose
opposite to man

expectancies
ipulation

Group Fail/Easy Succ/Hard

Rip:id 70.00 57.00
Non-Riftid 68.00 60.00
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Table 22
Mean PE^, by sex, of those whose expectancies went opposite
to manipulation plan.

Group Mean PE^

Male 61.1*
Female 67.3

♦Difference N.S, due largely to small number of males (9), 
with large variability. Female N-27.

Table 23

Sex differences in PE-l and LI scores Lor subjects in the

experimental groups N- 9 3.

Group Mean PE^ Mean El
Males 71. 5 2 .06
Females 63 . 7 2 .00

t 2.4 .21

S.

ino•V ^  .05

Table 2 4
Mean PE^, by sex, combining data of tables 22 and 23

Group Mean PEi

Male 69. 2*
Female 64.8

♦Difference of 4.4 N.$.
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APPENDIX



Appendix A 
Oral Instructions Presented to Ss 

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 are as follows: Please
follow directions precisely, do not change any answers
after the allotted time for a problem has elapsed, do 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 elee's work. it is also important 
that no comments be made or questions asked from this 
point until the study is over.
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 some 
questions pertaining to such factors. Reminding you that
your answers will be anonymous, do please answer all ques­
tions as truthfully as you can.

Please take your booklet marked Test I. You will 
find at the bottom of the face sheet the question "What 
do you feel are your chances of doing well on these tests."
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You are to answer this and all si ilar subsequent ques— 
tiv:rs by circling the number on the scale below the ques­
tion which you believe reflect:; your probability of suc­
cess. Please circle that ilumber now. (Put a circle a- 
r^und the number that shows what you third, ab ut your 
chances of doing well.)

Please turn to the in.,net page in t!:is booklet and 
read the infcrmtin at t‘ top as I read it aloud to 
you. (Head). 7/ill you now make the requires probability 
of sues ess estimate by encircling the appropriate number 
on the scale.

c. EX; These arithmetic problem,: are all of the same t,/pe. 
Here is an enury,ie (Problem A put o.. the blackboard).
Here are 3 i...aginary jars. The fix'st can hold Ip quarts, 
the .second iy suartc, an 7 she t; ird 3 uurts. The jars 
are eu ty. Assuming th t you have a,, unlimited supply, 
how would you ,jo bout measuring uut exac tly 10 a uarts. 
This can be solved by filling the econd jar (3) and from 
it filling j-r A ..nee nd jar 0 tv/ice. That is B - A - 
2C = 29 - 1? - 2 (3) = 10. You need not make use of all 
t o jars in your solutio s, and you may write c- ;r solu- 
ti.rs ir. wox-ds or arithmetically, as yc:u wish. Speed is 
an i sport; nt factor, end you wil.l be gives .nly 30 seconds 
per px’oblen. Do not turn ai;y p ges until t ou are told to 
do so, ana lo not go bau. to a previ-.us problem t o change 
ar: ar.swer or t<. fill in one you left out.

If you jI'l failiar .ith these problems, please write 
the word "fa iliar” u. the first page, but cc tinue talking
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the test a:,yway.
Following the JO seconds Tor eac . >robiem: New

,..'ike the probability estiu'te lor Ihe next problem 
sec pads). Turn to the next problem and begi.:. (Ass.ist- 
arrt collects booklets while Test II is iiitrduced).

D. Anuyrams Test: Ko.v take the booklet marked Test II.
Please read the instructions to yourselves as I read them 
aloud. There are t o  forms to this test; you sill „ot 
all h ve the same or:e • (Read). Please dot sc, the answer 
Aieets (last su. ;e of b>. klut). After each problem, 3 
v/ili be re .i.i.ded to make Iris probability e Li..: te for the
next problem and to espy his soluti u l'rcs the test book­
let o.-ho his answer sheet. (Assistant collects booklets 
’.v I; Lie "*.orn;M are beh.j on. lai-.ed).

ho.. I m e  oho , ±h lded over and s a pled, ..’hich
v/as a.' t. •.eked to this booklet, aiu osar. it. Thin sheet 
contains the correct answers to your anaprons test.
Please i'i h o w  the instructions on the sheet arid enter the 
required i..f ornntion. (Assistant collects as Te t III is 
ex laired.)

T. Tost III, All: Nov; take the booklet marked Test III.
Read the -..irec i. ions as I read t 1 em aloud. (Prob. estimate
1 made)•

These problems are si.rLlar to Test I; let me ^ive 
you an exauiile to refresh you. (Problexa A or: blackboard). 
Here ufjain are three imaginary jars. The first con hold 
10 quarts, the second 40 fuarts, nu the thdrd 9 0 1 quarts. 
Row wow la you yo about measuring out exactly ;'0 .narts?
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This c'n "be soT/ed by filling the third jar, and from it 
filling the seco: d j 'r once .n. i;he first j r tv;ice.
Thst is, 0 — B — 2A = 90 - 40 — 2(10) = JO. You need not 
use all the jars in your solutions, end you m y write 
your solution:; in words or arithmetically, as you wish. 
Speed in a.^ain im ortant, and you v/ill be given only JO 
seconds per problem.

Following the JO seconds for each problem, 3s will be 
instructed to male tie probability estimate for the next 
problems (p seconds). Turn to the m-xt problem begin.

..fter problem 10, 3s will be asked to turn to the 
next ^age and answer tho few brief _uesti.ns theron.
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Appendix B-.
Code 11 o . _ 

Anagram Test Solutions: Form A
Problem Soiuti Problem Solution

1 judge G flood
2 water 7 cl erk
5 voice 8 lab or
4- bacon 9 funny
5 unc le 10 train

Below ap .ear the norms so far c^llectoc fur th. . magrans 
Teats at v mm cu ; colleges. Chech y .. ur answer jheetc against 
the correct solutions li 1cd above. Plea, e court Ihe num­
ber of anagrams you solved correctly no enter Uhat number 
in the a; rouri .te s; ace below. The., loc le your score in 
the "Humber Correct" column and enter t’-e correspcnoiry per­
centile rani: in the a - rcpriate s nee below.

Number Correct
7-10
rO
5 2-a 
l
0

Percentile Rank
99
m
50 
2510
0

Humber Correctly Solved Percentile Hank
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Appendix B-,* Code XIo.
Anagram Test Solutions; Form B

Iroblem Solution Prob lem ;oluti
1 ghoul 6 baton
2 peony 7 train
3 tango 8 triad
4 funny 9 incur
5 water 10 agile

Below appear the norms so far c-:liected foe tho Anagram 
Test at various colleges. Check you answer sheets against 
the correct solutions listed above. Please c<unt the num­
ber of ana groans y a soaved correctly anc. enter that number 
in the appropriate space be law. Then locate your score in 
tlie "Number Correct" column a no enter the corresponding per­
centile rank in the appropriate space below.

llumber Correct Percentile Rank
7-10 9V6 84
5 50

2-4 251 10
0 0

Humber Correctly Solved Percentile Rank
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Appendix C
Dear otudent:

Thank you for participating ir; our siudy. This in to 
inform yt.u of the true nature of the experiment.

The idea is simply that different people have different 
approaches to solving problems. Some people find a way that 
works and stick to it, visile others are always looking for 
r. \v ways. ieither way is "better" than the other; they are 
just different ways of a.,^roaching the same task.

This study war designed to see whether success ur fail­
ure experi. nces would affect o person's problem solving ap­
proach. The two forms o tie Ars.imL Test ..ore deliberately 
designed ..'.u that half cl ,_/ou w uld pass t lee ;t 7 >■'’ le the 
other half yo u Id fail at least 7* The norms with w ich you 
.'ere press: ted were co.rletely fictitious. Thus, your per— 
fornance in this :tudy wa solely a function f ex )eri:.sr:tal 
nan i puls tion and in ».o say reflects your ability, i t*. ex­
positive 1,. or negstively.

Thank yo again for .your cooperation.
George Toward
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Appendix D
Instructions to Ss Appearing on Test Booklets 

Test I J M l :  The test you are about to take is one of gen­
eral arithmetic ability. Try to do your be t as your scores 
will be take- as an accurate estimate oi1 your ability. Start 
•when so instructed, stop at the stu- signal, do not turn 
back to a previossly done woblen to chjipe our answer, and 
do rot turn ahead in your booklet until so instructed.
Test II (Ananras.s): Th- test you re ab ut to perform is
one of verbal intelligence. Please try to dv. your best as 
your scores are t >. be t'u.ei; as a true a:.o accurate indication 
of your intellieye- ce level, particularly of your ability to 
de 1 ith verbal materials. Tin, test cej..,i._ts f a set of 
disarranged ^ords (ana jr a. .3 ). Your task is i;o rearrange e,-ch 
jr^up of lett :rs ,c t at they make me an in jfu 1 inylish surd. 
You will have 3 0 seconds tc work at each .nagram, itart 
when so instructed, stop at tie stop iynal, so not turn 
back to a .rev.' ■... s rcblem, and do not yo aiiead in your book­
let until told to do so.

after writtn,; .y^ur . .o sati on to eac ■ rcblem ii. this 
booklet, plea e co:>. t. e solution onto the separate sheet 
which you may now detach from the last ape of this booklet.
Remember, then, tha t y ur sol tion is to b>- wri tten in 2 
p 1 ac e s.
Test III (Eli) i The next tel; is si: arit: otic test somewhat
like the first one you took. Although < issimilar in appear- 
>.iiiCe, performance on this test correlates very aiyhly with 
performance on the Ana ram Test. People usually uo about



-  155 -

as .veil or as poorly on inis test as the,/ did on the Ana­
grams Test.



- 156 -

References
Atkinson,
Cajtanzo,

Chow:;, A . A 
Dunn, J.A.

Eisenson, , 
Feather, A,

Feather, !:,

Fitch, G.

Foxman, 0 .

Goldstein, 
Harmutz, k.

Holmes, D.S

Houston, B.

Howard, G.

J.'.V. An introduction to motivation. Lev; York:
Van No strand"! 

l .R. Conformity aevelopi.'.ent as a function of self- 
blaiue. Journal of Personality and Jocial

. l-iyc CLC.3-, 1970, 14 (T7. ----------
- it./-a flexible concent. i-n./cholof'ical

Bulletin, 1959, 56 (9), 1 ^ 5 - 2 2 --  ----
Anxiety, stress, the performance of complex
intellectual tasks; A new l̂ .ok at an old problem. 
Journal of Consulting and Clinical Psychology.I95g,‘ '52 (6), 669-675.-----— ------- *-----^

I. Dxajiiinin.; for aohasia. Hew York: Psycholori-
c’al dorp or at iont, 1954.

,T. and Javille, ^..R. Effects of amount of prior 
success and failure on expectat era of success 
and ..ubsequent task porformai.ee. Journal of 
Pe?-S.ona 1 ity one Jociol Psycho 1 ogy, l9by, 9 (.2),

T. Attribution of resp usability and valence of 
nucces- and failure in relation to initial 
confidence and task performance. Journal of 
Personality and Social Psyc’: ology, If 15
(2), '129-1W . --------------- -------

  Valence of success and failure in relation to
task difficulty: Past research and recent
progress. Australian Journal of Psychology,
1968, SO (27,'Tir-Y??.-----  *------“ ■

Effects of self-esteem, perceived serf or mane e , <:ind 
choice on causal attributions. Journal of Person 
ality and Jocial Psychol op;/, 197u»' 16 (.2;, 511-5Li* 
and Radke, R.'ff. negative expectancy and the choice 
of an aversive task. Journal of Personality and 
Social Psychology, 1970, 1^ (3;, 253-257.
TT* Concerning Rigidity. Character and Personal­

ity, 194-3, 11, 209-226.
G. The test-anxious subject in the role of a

teacher: The use of punishment. Journal of
Consulting arid Clinical Psychology! X96S~» 3^ 
C&;, 623-627. i., and Tyler, J.D. Direct versus projective

measurement of achievement motivation. Journal 
of Consulting ait Cll .io-q Psychology. 1968,15
(S ) ,  715-717.K. Anxiety, defensiveness, and differential pre- 
iction of performance in stress and ronstress 
conditions. Journal of Personality and. Jocial 
Psychology. I9V 1 , l7 (. 1 6$-6d.

A re—evaluation of the Luchins water jar einstel- 
lung test as a measure of ri0idity. Unpublished 
pajjer submitted in partial fulfillment of the re­
quire merit :.i f or Ihe kasTer s Degree , School oifd'-i 
ucation",' City Colie p. llew York, 1962.
Fin .telluny rigidity as a con.ji tent roblea-sol- 
vi..^ approach across lasts. 1970, In preparation.



- 157 -

Howard, G., and Slatus, R. Some ia 'licalions of cognitive
rigidity for behavior in social situations. Un-

er, done with Prof. Bernard SeidgiEerg,ub11shed 
rooklyn (

uap
Isen, A.I.

ege,
Success, failure, attention, am. reaction to 
others: The warn glow of success. Journal of
Personality and Social Psychology, 1970,15 (4),

Jacobson, L.I and i.A 1 lham, J . Individual 
cheat ing during a temptation 

failure. Journal of 
Social Psychology7 I W O ,  17

■ »in
cofrouting

Johnson, jJ.f.

J one s,

Karubenich, G.A.,

Berger, S. S. 
differences 
period when 
Personality a m
( 1 ), -W-iTST-----

Trait anxiety, state anxiety, and the esti­
mation of elapsed time. Journal of Consulting 
and Clinical Psychology, T9&C, 3? "(6>), 654— 
658.

Ro ck, L. , Shaver, k.G. , Goethals, G.R. and iard, 
L. . Pattern of perfomance and ab- lity attri­
bution: ji.n unexpected primary effect. Journal
of Pers nality an-.. Social Psychology, 196#.
C D ,  5I7-34O.

T TT

hates, m.L. , an

and Youssef, 2.1. Perform .once a 
tii n of achievement .. uliv.- level 
ceived difficulty. Journal of P 
uno Social Psychology, 1968, 10
4-19 •Barry, 9.T. failure avoidance

f unc- 
per-

; a 
uno 

ersonality 
^7,414--

i ni lit, 11.

Lounin, J.S.

at Lain. .e. _t . 
sycholo ^ ,  
itfr

J ur: «i of Personality 
1970, '15 Cl),’ ' 2 1 - 2 7 . '

iO c.ncent 
-nd Social

.ecTBT effort on behavic ral r 
Luchins1 water j r  tent. Journal 
and Social Psychology. 19077 
HJxperimentnT atudies in rigidity I: 
ure of rigidity in normal

gidity in 
of .abnormal

G6 (?),' rje-192.The meas- 
feeble-ainded aer-

suis. Ch a m b e r  
251-27?

and Persona lit./, 194-la, 9,

Leach, P.J.

Levitt, E.E.

Experimental studies in rigidity II: The ex­
planatory power if the cuicept of rigidity as 
applied to feeble—mindedness. Character and 
Personality, 194-lb, 9* 273-282.
The meaning of rigidity: A reply to Heinz
’.Varner. Psychological Review, 194-6, 55, 157- 
165.

A critical 
rigidity 
PscUl
Test as a
normal unn Social Psychology,
7777An investigation of the f ter-jar extinction 
problem as a means of rigidity. Psycholo, ;ical 
re jorts, 1955, 1, 351-554-.

study of 
British 

7sychology, D 5 7 ,  id Zelen, o.L.

t-'e literature ccncern.ing 
Journal of facial aid C 1 inicalCl), 'IT-22.----------------The validity of th- SinsteHung 

measure of rigidity. Journal of Ab-
1 9 5 3 / W 3 7 3 - ”



-  158 -

Levitt

Lu chins .3.

The water-jar Einstellung Te..t us a measure 
of rigidity. Psychological Bulletin, 1956,53, 347-370.
Rigidity and ethnocentrisai: A critique.Journal o f ” ‘ ' ' - - ■ - --
The

Luchins, A.3,

Idc.frthur, L.A.

Personality, 194-9* 17, 449-466. exnateliunj test of rigidity: Its rela­
tion to concreteness of thinking. Journal at 
Consulting Psychology,1951a, 13, 303-510.
Cn recent use ofThe einstellurg-effe ;t as a

J curnal
T5-54.

of Consulting Psy-
of
T T

behavior. 
Oregon Books,

LcNemar, Q. 
hendelsohn,

teat of rigidity. 
c.hology, 1951b, 15," 

and Luchins, U.H. higidity 
Eugene, Ore gon: Univeruity
1959.Lu c a is alive and we:l in New Haven: A ser­

endipitous finding on perceived control of 
reinforcement after the draft lottery. Journal 
of Personality and Social Psychology, 1970,
16 (2 ), 316-316.

Statistics. New York: ./iley, 1962.
Personality variables and 

of techniques to facili- 
solving. Jouivnal of

Psychclo- ical S 
G.m. , and Gall,

t.Iettee, D.R.

i.i. D.
the effectiveness 
tate creative proble:. _
Personality and Social Psychology, 1970,
16 C2), 346-351.

Rejection of unexpected uccesa as a hmetun. 
of tLio negative consequences of accepting . uc- 
cess. Journal of Personality am. Social Ps.y-

Lischel
•  U  V U i . i i O U .  Q  W i i U l  -k.  U . /  e i

diology, 1971, 17 C5J, 352-341. 
md Coates, B. Effects

Raynor, J.C.

Raynor, J.G.

Rogers, C. 
Rokeach, f.

and failure 
Pers onality

(4j ,--351= 390.
of success

on self-grutification. Journal of 
and Social Psychology, 1968,
Relati nship - between achievement-related mo­
tives, furture orientation, an. academic per­
formance. Journal of Personality and Social

15 U), 23-33.Psychology, 1970. 
ana Rubin, I.S. Effects of achievement moti­
vation and furture orientation cn level of per­
formance. Journal of Personality am Social
Psychology. T971, lT'Cl), '3'6-41. -------------

It is my- observation ... AHP Newsletter, 1970,
7 CD, 1,7.Gen ral mental rigidity as a factor in ethno- 
centrism. Journal of Abnor..ml an. Social Ps.y- 

o 4 fl.'~ C T 7 ? 5 i;, g ry— ----------------------choloi
Journal 
T'he

/ST

.dity and

- M r w r sm e  ethnocentrism: A rejoinder.
' Personality, 1949, 17, 467-474. 

effect of perception t-.me upon r.i.g 
concreteness od thinking. Journal oX" Sxperimen— 
tal Psychology, 1950, 40, 206-2X67 
A oie't'h od f or s t u dy ing individual a inferences in 
narrow, .inaedr ess. Juurnal o Personality, 195J&,
20, 219-233.jE-'row-,.iindednes;j axid o .rsonali ty. J> urx^al of

1951b, 20, 234-231.Personality



-  159 -

'jasper-rath, J._

Prejudice, concreteness of thinking, m e  reifi­
cation of thiidoi^c. Journal of abnormal raid 
Social Ps.ycholo;cy» 1951c, 4-b, £33-9 1 .
The openorT closed mind. ne.v Yorl : Bacis
TT6"ol“  'l'̂ 'ao;

Schneider, D.J

jChv.'.arz, J.C.

.eltzer, 3,

factor analysis of r tii: cale items
oii the Test Anxiety -questionnaire. J 0urna 1 
ox Consulting Psychology, 196-1 , 2c (4j,
y n - y r r .—Tactical self— presentatioj after success and 

failure. J urnal of Perso: aL ity and Social
Psychology," 1 W ,  13--------------5.----------

Contribution of generalized expectancy to 
stated expectancy under c.nditions of uccess 
and failure. Journal of Personality and So-
cial Psychology, l % ’g,~Tl (fj, T57-TC4;------
Binsteliung of rigidity of Abraham S.
Luchins. Neb York: Craig Colony School and

)6Hospital, 1 9 C
Shixikunas, n.li. Anxiety aix expectm. cy a” n g e : The effects

of failure and ur cor tainty. .Journal of Fer- 
sonality and social psychology/ 1 5 (,1 ),
54— 42 •
..cDavid, J S e x  variable i. coifoninjSistrunic, P.,

Streufo-r t,
b o ha v i or. J ou r nalof Per s-nality a:x Soc ial 
P sychology , 19/1» 1'? C2 ) , 200-207.

ci LL. h  a  i i 'P vi "I- ’  ̂ f t "n., an itreufert ,
structure, failure, 
of causa I it.- on

ect ■ oJ
no success 

ii-tur ■■.;rs■ nul
cx.ce tual 
011 attribution 
1; J it uses .

Tresselt. i.Jj.
Journal of Perso ulity
ro-sg, T1‘ ■C^,T5H=I47.

uid Social Psychology,

Wechsler, In

Luid ayzser, j. 
a ocL:::.le of 134- 
at e d a. a gran s. 
.lenbs, rhe raeaaure.uCn b auG

h omative 
olutior

solution Ji.xes for 
nd 3 7 8 nssoci--ords

Psychoncuic
1”C15), 1 9 ' A " -----

..oi.ojru hi Supole-
______________ .raisal of adult intel-
Fourth Edition, Baltimore : i 11 rah3

Veirer, B.

7/einer, B.

Verner, II. 
Jiner, B. 
Zajonc,

Tfaerce.
ana Milkens, 1 9 5 8 .

Lev/ conce tions in the study of a. chi eve ire nt mo­
tivation, in B.A. , aber (Nd.), rr ogr ess in ex- 
perimental p.. rsondity research. 19/0, 5/ Aca-
de. 1 ic f"ress*, ITe"v/ Yark.
nd Kukla, A. An attributioi.al raly,;i,; of a- 

chieveuent . lOtivati.n. Journal of Personality 
ai 1.:: Social Psychology, 19/0, 15 C1) » l-'/C,Abnormal and subnor.. .1 rigidity. JouriL. 1 of Ab- 
r,or.ral and Social Psychology, 194-6, 41, 15-/4. 

Statistical princi les m  experimental design.
TTew YorF;— V.cGraw-Rill, i^b/t 

<.B. , anci Brick ,an , P. Expectancy and feedback as 
independent factors in task performance. 
Juurhal of Personality --nd social Psychology,
1 W ,  IT "(2) , 1 4 8 - l -56:


