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ABSTRACT

The I-E scale, a measure of individual differences in generalized 
expectancies for internal/external locus of control of reinforcement, was 
administered to 187 undergraduate students in introductory psychology 
classes at The University of Arizona along with a measure of intellectual 
level. Internally-oriented individuals (internals or Is), unlike ex
ternals (Es), generally perceive reinforcements in their environment as 

consequences of their behavior. It was hypothesized that Is would be 
better problem solvers. Out of the pool of 187, sixty-seven Ss (thirty- 
five Es and thirty-two Is) were presented with three problem solving 
tasks: a Dnncker Afunctional fixity1* problem, a card sorting task, and
a word problem.

Statistical analysis indicated that Is and Es did not perform 
differentially on the word problem or the Duncker problem. On the card 

sorting task, Is and Es did not perform differentially in terms of time 
required for correct sorting; however, Es failed significantly more often 
to sort the cards correctly. It was found that intellectual level did 
not confound the experimental variables.

The nonsignificant results were explained, and the significant 

result (Is failed fewer sorts) supported, in this specific sense, the 
hypothesis that Is would be better problem solvers,

vi



INTRODUCTION

Reinforcement is generally recognized as a central concept in 
modern psychology and in most learning theories. Variables which 
modify the effects of reinforcement such as magnitude of reinforce
ment, the gradient of reinforcement, etc. have been studied in de
tail. However, cognitive variables which modify the effects of re
inforcement have often been neglected. One such cognitive variable 
which refers to the way in which the individual perceives the rein
forcements in his environment» internal/external locus of control of 
reinforcement, seems to be of considerable importance for the under
standing and prediction of human behavior. Internally-oriented 

individuals (hereafter called internals or Is) perceive most of the
~ L "reinforcements in their environment as being under their control, as 

consequences of their behavior. Externals (Es) generally perceive 
the reinforcements in their environment as beyond their control, as 
not contingent on their behavior, and thus, as dependent upon fate, 

lack, the power of others, or whatever.

The internal/external locus of control of reinforcement (I-E) 
construct grew out of social learning theory (Rotter; 1954, 1955, 1960, 
1966); in this theory the concept most related to I-E is expectancy; 
expectancy is the subjective probability that a particular reinforcement 
will occur as a function of a specific behavior on the part of the in

dividual. Theoretically, expectancies generalize from a specific situation 

to other situations which are similar or related. I-E is, then, a
1
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a generalized expectancy concerning the nature of the causal relation
ship between one's behavior and its consequences«

In addition to expectancy, the three other basic variables are 

postulated in social learning theory and are relevant to discuss before 

a review of the I-E construct is pursued. They are; behavior potential 
(BP) - the potentiality of any behavior occurring in a given situation in 
relation to any reinforcement or reinforcements; reinforcement value (RV) - 
the preference for a reinforcement if the occurrence of all reinforcements 
were equally possible; psychological situation (S) - the meaningful en
vironment for an individual at any particular time. These variables are 
related as follows;, BP = f(E & RV)g That is, the probability of the 

occurrence of a behavior is a function of the expectancy that a specific 
reinforcement will follow that behavior and the value of that reinforce
ment in a given situation.

Returning to the generalized expectancy I-E, it is assumed that 
individuals differ in the degree to which they perceive reinforcements as
contingent on their own actions; I-E is not to be considered as a dichotom-

’

ized variable, but as a continuous one.

I-E has been conceived of as a somewhat stable characteristic of 

the individual (i.e., a personality variable) and as a set of cues in a 
given situation (a situational variable). Much of the early research on

r-
I-E either attempted to build scales with which to measure I-E as a 
personality characteristic or investigated the effects of experimentally 
induced conditions (skill conditions) and external conditions (chance) on 
the development, generalization, and extinction of expectancies. .
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' A scale to measure individual differences in generalized ex

pectancies for internal/external control of events was developed by 
Phares (1957); revised by James (1957), the MJames-Phares" scale; and 
subsequently was evolved into a forced-choice scale by Rotter, Seemaa,
& Liverant (1962). This current “T-E scale,** the one used in this 
study, is composed of twenty-nine items, six of which are filler 
items. (See Appendix A„) Statistical data (means, standard deviations, 

reliability and correlation coefficients) can be found in Rotter (1966).
Phares (1957) found that a situation structured as a chance 

situation by instructions produced smaller and less frequent expectancy 
changes than a skill instructed situation. James (1957) essentially 
replicated Phares1 results and also demonstrated that a chance situation 
leads to faster extinction of expectancies, less generalization of ex

pectancies from one task to another, and greater recovery following ex
tinction. James & Rotter (1958) studied the differential effects of 

partial versus one hundred percent reinforcement schedules under skill 

and chance conditions and found that, under skill conditions, resistance 
to extinction of expectancies with one hundred percent reinforcement was 
not significantly different than with fifty percent reinforcement; under 
chance conditions, the usual superiority of partial reinforcement in 
resistance to extinction resulted. Rotter, Liverant, & Growne (1961) 

obtained results similar to those of the foregoing three studies by 
using tasks (rather than instructions) differing in the extent to which 

they aroused skill or chance expectancies.
Expectancy in all of the above studies was measured verbally, for 

example, by S’s statement of an expectancy from zero to ten on a scale
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behavioral measure of expectancy. Subjects were given two dollars in 
nickels and allowed to bet a nickel on each trial. If S was successful 
on a trial, he won a nickel, if unsuccessful, he lost a nickel. In 
order to continue, S had to bet a nickel on the next trial. This 
procedure continued until S either decided to bet no more and discontinue 
or until S ran out of nickels. Three fifty percent reinforcement groups 
were used, one with skill instructions, and with chance instructions, and 
one with ambiguous instructions. Results showed chance and ambiguous 

groups had significantly more trials to extinction (voluntarily quitting 

the experiment) than the skill group. This replicated, with a behavioral 
measure of expectancy, the James-and-Rotter (1958) finding concerning 
fifty percent reinforcement for skill and chance groups.

The evidence for the construct validity of I-E was gathered 
primarily from correlations of I-E with personality measures and with 
behavioral criteria.

Simmons (1959) and Holden (1958) correlated scores on the 
James-Phares I-E scale with ten different measures (mostly personality 
measures) which are presumably related to internality/externality. Few 
of the measures were correlated with the James-Phares scale. Personality 

measures are equivocal at best, and the James-Phares scale has many 
inadequacies not the least of which is its truncation--the items all 
relate to the tendency to accept an external locus of control; no items 

relate to the tendency to believe in ah internal locus of control.
They did find, however, significant correlations between externality 

and (1) scores on the California F scale; (2) unusual shifting (up after
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failure,, do^n-after success) on the Level of Aspiration Board; (3) for

l
females, low academic ability as measured by the Ohio State Psychological 
Exam; (4) for females, low scores on the Order and Endurance scales of 
the Edwards Personal Preference Scale; and (5) for males, high Nurturahce 
scores on the EPPS.

Studies have related I-E to behaviors as various as risk taking, 
smoking, and conformity. A brief review of studies concerned, in part, 
with the construct validity of I-E follows.

Odell (1959) found a significant relationship between I-E and 
Barron's (1953) Independence of Judgment Scale with externals showing 
greater tendencies to conform. Crowne & Liverant (1963) found that 
when subjects had to make bets concerning their accuracy, externals 
conformed significantly more in Asch-type conformity situations.

Straits & Sechrest (1963) found that non-smokers were significantly
.

more internal than smokers; and James, Woodruff, and Werner (1965) re
plicated that finding and, in addition, reported that following the 
Surgeon General's report, among male smokers, those who quit and did 
not return to smoking in a specified period of time were more internal 
than those who believed the report but did not stop smoking.

In a study by Gore & Rotter (1963), replicated by Strickland 
(1965), it was found that the I-E scale predicted the type and degree 

of committment statement signed in favor of effecting social change.
Phares (1965) hypothesized and found that internals were more 

successful in changing attitudes of others than externals. In an ex
periment by Gore (1962), it was found that internals were more resistant 
to subtle attempts to influence them in the direction of the supposed
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experimental hypothesis, whereas there were no differences between 
Is and Es when overt influence was employed.

Liverant & Scodel (1960) found that in a dice-throwing situation, 
internals tended to prefer intermediate probability bets or extremely 
safe bets over the long shots and that they tended to wager more money 
on safe bets than on risky bets when compared to externals. A some
what parallel study by Lichtman & Julian (1964) demonstrated that 
internals tended to maximize their successes by choosing high probability 
bets, even though these bets required more skill (in dart throwing) to 
win.

A number of studies have shown, as would be expected theoretically, 
that those who feel that they have control over the reinforcements in 

their environment place more value on achievement or skill and display 
more overt striving for achievement (Franklin, 1963; Efran, 1963; Rotter 

& Hulry, 1965).
Several studies have suggested or demonstrated that internals 

tend to be more alert than externals to various cues for reinforcement 
(positive and negative) in their environments, and that they tend fo act 

then on the basis of this awareness and knowledge (Simmons, 1960; Phares, 
1962; Seeman & Evans, 1963; Seeman, 1963).

Seeman & Evans (1962), using a sixty-item I-E scale similar to 
the one described previously, investigated the behavior of patients in a 
tuberculosis hospital. They measured how much the patients knew about 
their condition,_how satisfied they were with the feedback they were 
getting (from doctors and nurses, etc.) about their medical condition, 

and how much they questioned doctors and nurses about their own condition.
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They found, as hypothesized, that internals knew more about their 
condition, expressed less satisfaction with the amount of information 
they were receiving about their condition from hospital personnel, and 
questioned the personnel more (according to doctors' and nurses' in
dependent ratings). Note that the internals demonstrated their greater 
awareness by measurably greater knowledge and that they continued to 
actively seek more knowledge by asking questions.

In another study, Seeman (1963) investigated memory for various 

kinds of information related to correctional matters which his subjects, 
reformatory inmates, were exposed to in an incidental fashion. The 
information concerned: (1) the immediate reformatory situation, (2) the
achievement of successful parole, and (3) long-range prospects for a 
non-criminal career. He found a significant correlation, independent of 
intelligence, indicating that internals retained more of the parole 
material. The relationships between retention of the other two kinds 

of information and I-E were not significant. This nonsignificant result 
is important; it points up the necessity for considering reinforcement 
value even when the primary concern is with generalized expectancies. 
Parole, and thus, information concerning parole, probably had considerably 
more reinforcement value for the inmates than the other two kinds of infor
mation. Even though this information probably had more reinforcement 
value for all of the inmates, it was the internal inmates, those who 

believed that their actions had some effect on the reinforcements they 
received, who were attentive to and retentive of this information of 
potential usefulness. The Seeman (1963) article is important also 

because it demonstrates that when we speak of the internality/externality
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variable, we are dealing with a learning phenomenon; an individual's 
expectancies for control do appear to govern his subsequent attention 
and acquisition.

The hypothesis concerning the relationship of internality and 
alertness to cues in the environment and actions taken on the basis of 

those cues was explored in a different way by Phares (1962) who studied 
perceptual thresholds. Phares wished to show that when escape from a

painful stimulus (shock) is possible only on a chance basis, the
........... .;.. V " - .■ ... ' ■ ' .............
difference between pre- and post- experiment recognition thresholds for
shock-associated syllables would be smaller than in a skill situation
where escape depends on S's ability. Phares based his predictions on
the rationale than an expectancy of control in the shock situation
would lead S to behave in a manner most likely to capitalize on his
ability to control the situation which, in this case, consisted of

lowering his threshold of recognition. Phares exposed nonsense

syllables tachistoscopically; some of the stimuli were accompanied
by shock. The skill group were instructed that they could escape the
shock by learning to press the right buttons. The chance group were
told that they could press any of the buttons and that this might or
might not cause them to avoid the shock. Recognition thresholds for the

... .' ■'>......................' .................. .........  - "  .... . ........... ' " " "
syllables were taken before and after the training. Phares found, as

hypothesized, that the recognition thresholds dropped significantly more

in the skill-instruqted than in the chance-instructed groups even though

both groups had received the same number of shocks on the same trials

and for the same nonsense syllables. Phares concluded that subjects who
believe that they have control are likely to display perceptual behavior



9
that will be more likely to enable them to cope with potentially threaten

ing situations than subjects who feel that chance, luck, experimenter 
control, etc. determine whether or not their behavior is successful or 
punished. '

This study points up two important ideas: (1) it demonstrates
that Ss in an internal (skill) situation are more aware of cues for 
negative reinforcement and, in fact, learn to respond to those cues more 
effectively than subjects perceiving the situation as beyond their control, 

and (2) it shows that some of the assumptions concerning the internality/ex
ternality dimension hold on the perceptual level.

Simmons (1960) was interested in the assumption that internals 
are more involved in situations than externals; involvement is simply 
another way of expressing the idea of alertness to cues in the environ-

■ : i

ment and readiness to act on the basis of those cues. Simmons hypothes
ized that internals, who are supposedly more involved in situations would 

be more affected by training and reinforcement conditions.
Simmons administered a sixty-item X-E scale similar to the one 

described earlier to 120 female college students. Half of them (thirty 

Is and thirty Es) were trained to use only one method in solving a card 
sorting task. The other half (thirty Is and thirty Es) were trained to 
use two methods for solving this task. It was intended that the latter 
group develop an expectancy for seeking alternatives which the former 

would not. Verbal reinforcements, positive and negative, were introduced 
at two points during the training. All subjects, were tested on the same 

criterion measures (time and method of solving a new card Sorting task 

introduced in the testing trials).
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Simmons found that Is and Es did not respond differentially 

to the training conditions. However, Is were affected more by the 

reinforcement conditions than Es. Significantly, Simmons found that 
internals appeared to he more predisposed to employ alternative solutions 
to a problem.

This present study is based on the related assumptions (supported 
as noted) that internals are more alert to cues for reinforcement in the _ 
environment, that they are aware of more alternatives and thus are more 
apt to act on the basis of this awareness or knowledge to select "correct" 
(or more reinforcing) alternatives. If these assumptions are correct, 
it would follow that internals would be better (faster and more accurate) 
problem solvers since efficient problem solving is logically assumed to 
rest on the ability to-see and/or try alternative solutions. The main 

hypothesis of this study, then, is that: There is a significant rela

tionship between I-E and problem solving performance such that internals 
are more efficient (faster and more accurate) in solving problems than 
externals.



METHODOLOGY

Instruments
A. Measure of locus of control

The I-E scale developed by Liverant and described in the 

previous chapter was used to measure the locus of control variable.

This scale is composed of twenty-nine forced-choice item pairs, in
cluding six filler items. (See Appendix A.) Each item pair contains 
a statement expressing belief in external control and a statement 
expressing belief in internal control; the item pairs are equated for 
social desirability. The external items were scores; thus, a low score 

indicates internal control, a high score external control.
B. Measure of intellectual functioning

A rough measure of intellectual level was obtained by the 
administration of the vocabulary section of the Shipley-Hartford (S-H).
This vocabulary section consists of forty stimulus words, each with a 
choice of four words, one of which is synonymous with the stimulus 
word. (See Appendix B.) A multiple R of .88 has been reported by 

Mahler & Watson (1962) for the vocabulary section of the S-H with the 
WAIS verbal I.Q. '

Subjects
,1The subjects for this study were students in an introductory 

psychology class at the University of Arizona. Sixty-seven subjects 

were drawn from a pool of 187 students who had previously been administered ’

11
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the I-E and S-H scales. The mean I-E score was found to be 9.12. Ss 
with I-E scores of ten or higher were classified as externals. Ss 
obtaining I-E scores of eight or less were classified as internals.
Ss whose I-E scores fell on the mean (Ss with scores of nine) were

’not used in the experiment. Of the sixty-seven Ss, eighteen were male 
(nine Is and nine Es) and forty-nine female (twenty-three Is and twenty- 
six Es). The average age was 19.3. The great majority were freshman 
students.

Tasks
A. Card Sorts

The first task presented to the Ss was similar to the card 

sorts used by Schroder & Rotter (1952) and Simmons (1960). It consisted 
of nine sets of six cards; the fifty-four cards were constructed of poster 
board. Each was 3.5” square, was either red, blue, or yellow in color 
and had an outside form and an inside form drawn with black India ink 
or felt pen on its face. (See Appendix C.)

The task consisted of grouping; each of the nine trials required 
the S to group six cards into three pairs on the basis of color, inside 
form, or outside form. The cards were constructed so that correct 

grouping on each of the nine trials was possible only on one of the above 
bases. The basis on which the six cards of each of the nine trials could 

be correctly grouped was as follows:

.Sort 1 Outside design
Sort 2 Outside design
Sort 3 inside design

Sort 4 Inside design
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Sort 5 Color
Sort 6 Outside design
Sort 7 Inside design
Sort 8 Color

Sort 9 Color
B. Duncker problem

, The second task was a "functional fixity" problem employed
by Duncker (1945). A 4" x 5" white card with four black 1" squares 
fastened to each corner of the white card by means of four paper clips 
was to be hung on an eyelet. The S was provided with: a penny, a ruler, 
a child's block, a small cup, a "zippo" lighter (withdut fluid), a small 
box of wooden matches, a pencil, a 1" x 3" piece of cardboard, and the 
crucial object--a paper box containing paper clips. The ideal solution 
was considered to be that of unbending a paper clip (so as to make a 
hanger) and fastening one end to the eyelet and the other to the card. 
Alternate solutions were accepted as correct; for example, some Ss made 
a chain of paper clips to which they fastened the card and then fastened 
a paper clip hanger to the other end of the chain and hung it on the eyelet.

An eyelet screwed into the wall at waist level was provided for 

the first thirty-six Ss; the eyelet was screwed into a low ceiling for 
the second thirty-one Ss. This change was necessitated by an unavoidable 

move to a different testing room. (Statistics were computed separately
f -for these two groups.)

C. Word problem
The third task was the following word problem from Upton (1963):

Solve this problems Potter has never been married.
Barnes and Carter are brothers-in-law. Turnquist and
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O'Toole have the same marital status. Two of the 
five men are Californians and three are Texans. None 
of the men have ever been divorced; one is a widower; 
two (both Texans) have never been married. If Barnes 
is a,widower, whj.ch is the marital status of. Carter?

The Ss were provided with pencil and paper on which to write, draw
diagrams, etc.

Procedure

The experimenter was unaware of the Ss? scores on the I-E and 
S-H when presenting the problem solving tasks. Each of the sixty-seven 
Ss was seen individually for approximately twenty minutes and was instructed 
as follows:

I would like you to do a series of simple tasks. I 
have a number of cards here. On each trial I will, 
lay out six cards. Each card has a number of character
istics. Your task is to group these six cards into 
three pairs on the basis of one of these characteristics.

Let's look at an example before we start with the cards. 
Look at these six objects. [Here the experimenter 
presented six objects from the. Weigl-Goldstein-Scheerer 
Color Form Blocks; the six objects were: a green square,
a green triangle, a green circle, a blue triangle, a red 
circle, and a yellow square^ Can you separate them 
into three pairs on the basis of some characteristic?
Yes, these objects can be grouped into pairs on the , 
basis of shape. Now look at these six objects*
[ Here the experimenter presented a red square, a red 
triangle, a yellow circle, a yellow triangle, a blue 
square, and a blue circle."J Can you group them into 
pairs on the basis of one characteristic? Yes, they 
can be gouped according to color (or shape). Now, 
can you group them another way? Yes, according to 
shape (or color). The important thing to notice here 
is that all pairs must be grouped on the basis of one 
characteristic. You cannot, for example, group one 
pair on the basis of color and another on the basis 
of shape.

Wien the six cards are grouped into pairs they must 
all have the characteristic chosen as the basis of 
grouping. Further, each pair must be alike in terms 
of this characteristic and the three pairs must be
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differentiated from each- other in terms of this 
characteristic. So,, the. two cards of any pair you 
put together must be alike in some way. They need 
not be exactly alike as long as they are near enough 
alike to be differentiated from the other two pairs. 
Remember each card has several characteristics, so 
look them over carefully. You can group on any 
characteristic as long as you use a single basis 
which separates the cards into three pairs. You 
may move the cards around if you wish. There are 
no tricks, a grouping is possible on every trial.
Group them as quickly as you can, but do not rush.
How turn your head away so that you cannot see the 
table while I lay out the first trial. Please tell 
me when you are through so that I can stop the watch 
as soon as you have finished. Dp them as quickly as 
possible but don't rush.

Here E laid out the first trial, said **©.&>, go ahead," and started the
stop watch. When the S indicated that he was finished, the E recorded
the seconds and whether or not the cards were sorted correctly. (S
could not see this recording.) Then the E laid out the second trial,
and so on. When the nine trials of the card sort task were completed,

the S was handed a 4" x 5" white index card with four black 1" construction

paper squares paper clipped to its corners. The S was then instructed:

This white card with four black squares fastened to it 
is to be hung on this eyelet. 0?he eyelet is pointed 
out to the Si) In order to solve this. problem, cer
tain objects are needed which you will find among these 
objects. fThe E places the objects previously men
tioned on the table in front of S.J Everything which 
lies on the table is completely at your disposal. You 
may use what you like in any fashion you wish. Your 
task is to hang this white card with its four black 
squares on this eyelet. Go ahead.

A stop watch was started and the number of seconds required for solution 
was recorded.

Next, the S was handed the sheet of paper with the word problem 
described earlier dittoed on it. The first thirty-six Ss were verbally
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instructed as follows; "This is a word problem. Work it as quickly as 
you can. Write your answer at the bottom of the sheet. Are you ready? 
Begin.M

The instructions for the second thirty-one Ss were changed since 
it appeared that many were failing to solve the problem correctly be
cause they were concentrating on speed. The second thirty-one Ss were 
instructed; "This is a word problem. Work as quickly as you can but do 

not sacrifice accuracy for speed. It is more important that you think 
the problem out correctly than that you do it quickly. O.K., begin." 
(Statistics were computed separately for the two groups.)

If the E?s answer was correct, he was questioned as to how he 
arrived at that solution. A correct response was recorded only if S 
could demonstrate that he had thought the problem out correctly.



RESULTS

A summary of the means and standard deviations for the population 
of 187, the sample of sixty-seven, and the thirty-two Is and thirty-five 
! Es in that sample will be found in Tables 1 and 2. The raw scores for 
all Ss on all variables will be found in Appendix D.

Intellectual ability may play an important role in performance 
on problem solving tasks such as the ones used in this study and thus 
confound the effects of the experimental variable. A Pearson r correlat
ing I-E and S-H scores was computed yielding -.13; a chi square was 
computed between I-E scores and S-H scores (both split at the mean) and 
was found to be .33. On the basis of the nonsignificant r and chi 

square, it was concluded that, in general, intellectual ability is not 
a confounding factor in this study.

Word Problem

In terms of time, internals and externals did not perform 
differentially on the word problem task as indicated by a nonsignificant 
Pearson r (r = .14) correlating I-E scores with time required by Ss who 
solved the word problem correctly. Chi squares comparing success or 
failure and internality/externdlity also indicated no significant 
differences between Is and. Es; Group I chi square = .03; Group II chi 
square = 1.04; Groups 1 & II chi square = .25. (Group I consists of the 
first thirty-six Ss tested; as explained, earlier, additional instructions 
were given to the remaining thirty-one Ss which compose Group II.)

17
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MEANS AND STANDARD DEVIATIONS OF THE I-E SCORES
TABLE 1

Group N , Mean SD

Population 187 9.12 4.16
Sample 67 9.51 4.35

Internals 32 5.59 3,18
Externals ' 35 13.09 2.24

TABLE 2
MEANS AND STANDARD DEVIATIONS 
OF THE SHIPLEY-HARTFORD SCORES

Group N Mean SD

Population 187 31.07 3.41
Sample 67 31,24 3,70
Internals 32 31.69 4.07
Externals 35 30.08 3.26



TABLE 3
19

CORRELATIONS OF I-E WITH TIME 
REQUIRED TO SOLVE THE DUNCKER.PROBLEM

Group Pearson r chi square

I .25 .49
II .28 2.07
I & II .16 .06

TABLE 4
MEAN TIMES IN SECONDS REQUIRED FOR CORRECT 

SORTING BY Is & Eg AND t’s FOR DIFFERENCES BETWEEN MEANS

Sort N
out of 32

Is N
out of 35

Es t

1 (I) 29 26.10 30 21.87

2 (I) 19 49.95 18 35.66 .76

3 (0) 27 14.78 26 14,23

4 (0) 21 18.05 22 16.18

5 (C) 28 20.79 21 22.19
6 (0) 25 41.64 16 34.31 ,46

7 (I) 26 26.04 21 15.29 1.14

8 (C) 30 17.10 29 15,86

9 (C) 30 13.33 26 10.96

all 235 24.24 197 19.42 ,
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Even though it had been found that intellectual ability in 

general was not a confounding factor in this study, the possibility 
remained that intellectual ability was a factor in determining success 
or failure on the difficult (only seventeen out of sixty-seven were 
successful) word problem. A chi square comparing S-H scores split at 
the mean and success or failure on the word problem was found to be 

=39; a point biserial r correlating S-H scores with success or failure 
on the word problem was .11. These nonsignificant correlations led to 
the conclusion that intellectual ability did not play an important role 
in determining success or failure on the word problem.

Duncker Problem
Internals and externals did not perform differentially on the 

Duncker problem as indicated by nonsignificant Pearson r’s correlating 
1-E scores with time required to solve the Duncker problem and nonsignifi
cant chi squares comparing internality/externality with times in seconds 
(split at mean) required for solving the problem. See Table 3. (Group I 

consists of the first thirty-six Ss tested; Group II, the remaining thirty- 
one Ss, was tested in a different room and under slightly different condi

tions as explained earlier.)
Since sixty-six out of the sixty-seven Ss solved the Duncker 

problem correctly, it was not necessary to statistically test for differ
ences between Is and Es in terms of success anil failure on this task.

Internals and externals did not perform differently in terms of 
time required for successful sorting as indicated by nonsignificant t's 
between means (displayed in Table 4) as well as by nonsignificant r’s 

correlating I-E with time required to sort correctly (presented in Table 5),
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PEARSON PRODUCT-MOVEMENT r's BETWEEN I-E 
AND TIME REQUIRED TO SORT CARDS CORRECTLY

Sort N (number of Ss performing r
_____________ ______  sort correctly) _________________

1 (0) 59 " -.08
2 (0) 37 -.29
3 (I) 53 -.14
4 (I) 43 -.08

5 (C) 49 -.02
6 (0) 41 -.13
7 (I) 47 -.16

8 (C) 59 -.09

9 (C) 56 -.20

TABLE 5
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The letters in parentheses in Tables 4, 5, and 6 indicate the bases 

on tfhieh the cards could be sorted correctly: C = color, I = inside design,
0 = outside design. '

Table 6 displays chi squares comparing internality/externality with 
number of failures (split at mean) on the cards. Externals failed signifi
cant ly more than internals on sorts 5 (color), 6 (outside design), 9 (color), 
and the total of all nine sorts.

To check for possible contamination of these findings by intellectual 
ability, a Pearson r was computed correlating S-H scores and number of 
successes on nine sorts; the computation yielded a nonsignificant ,11.

; TABLE 6

GHI SQUARES COMPARING I-E SCORES WITH NUMBER 
, , OF FAILURES ON .THE .CARD SORTING. TASK .

Sort chi square
1 (0) ,06

2 (0) .23
3 (I) .51

4 (I) .00

5 (c ) 5.11**

6 (0) 6.09**

7 (I) 2.66
8 (C) .99

9 (C) 3.31*

all 6.77***
* p Z. .05 ** p Z. .0125 *** p Z  .005



DISCUSSION

Internals and externals did not perform differently in terms of 
time required for solution nor in terms of success versus failure on the 
Duncker problem or the word problem. These nonsignificant results can 
probably be explained by taking into account the difficulty level of these 
tasks. The three problem solving tasks used in this study (Duncker problem, 
card sort, and word problem) can be considered to fall on a continuum from 
easy to difficult, from relatively concrete to relatively abstract. The
Duncker problem was very easy; all but one of the sixty-seven subjects
*** ;solved it and in a short period of time. The word problem, on the other 
hand, was quite difficult; only seventeen out of sixty-seven solved it 
correctly and those who did solve it correctly required a considerably 
longer period of time than was required for solution of the Duncker 

problem. It may be that the easiness of the Duncker problem and the 
difficulty of the word problem canceled out the effects of the generalized 
expectancies reflected by I-E scores.

Internals and externals did not perform differently on the card
;

sorting task in terms of time required to sort correctly. The part of the / 
hypothesis stating that internals would be expected to perform differently 
in terms of time, that is, stating that internals should require less time 
to obtain a correct solution, was probably based on an erroneous assumption, 
that assumption being that anything externals can do internals can do better. 

The theory and the research jlo suggest that internals should be more 
successful problem solvers, that is, fail less than externals, since

23



24
internals are aware of more alternatives and the ability to solve 

problems is logically based on this capacity to see alternative possibil

ities for solutionso There is, however, nothing in the theory or re
search to cause one to expect internals to be faster problem solvers.
Even though there has been an effort made by those concerned with the 
I-E variable not to represent it as a dichotomous variable, the desire 
and very prevalent propensity of the scientist, or the man in the street 
for that matter, to simplify, has resulted often in a dichotomous con
ceptualization of IrE, The process of simplification does not stop 
with dichotomizing; it often proceeds to assuming (erroneously) that 
internals will perform ^better'* than externals on any task. To reiterate, 
the results indicate that internals and externals do not require signifi
cantly different amounts of time to reach correct solutions on the card 
sorts. .

Note that in Table 4 larger mean times for successful sorts are 
recorded for internals for eight out of nine sorts and in Table 5 all 

the Pearson r's are negative. None of these statistics are significant 
or even approach significance but they suggest an extremely slight 

tendency for externals to take less time to sort correctly. This tendency 

could be interpreted to mean that since internals see more alternatives,
•i

they may require more time. However, it is more likely that the extremely
> 5  3 5 - .

slight tendency for externals to take less time to successfully sort 
the cards (reflected, in Tables 4 and %) may be indirectly an effect of 
the externals' greater number of failures; i.e=, since only the time 
required, to reach a correct sort was used in computing the statistics 

in Tables 4 and 5, the subject who failed few or no sorts but took relatively
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longer on the "difficult” (for him) sorts would be penalized when compared 
to the subject who failed many sorts but performed the "easy" (for him) 
sorts in a relatively short period of time. The former would more often 
characterize the internals in this study and the latter, the externals, 
since internals failed significantly fewer sorts than externals.

Sort 5 probably required the most looking for alternatives since 

it is the first color sort and of the three bases for sorting the cards 
(inside design, outside design, and color), color is the odd alternative; 
it required looking at the sorting problem in a different way. It is 
perhaps for this reason that externals failed this sort significantly 
more often than internals. The point here is, however, that Sort 5 
was the only sort on which internals obtained a smaller (not significant) 
mean time to sort correctly. This is another indication that it is 
probably not valid to interpret the statistics in Tables 4 and 5 as 
indicating a very slight tendency for externals to take less time to 
sort because it takes internals longer to view the alternatives. In 

fact, as already stated, the statistics indicate that internals and 
externals do not perform differentially in terms of time on the card 

sorts.
There is a highly significant relationship, independent of intellectual 

level, between I-E and the number of failures on the total of all card 
sorts, such that externals fail significantly more often to correctly 

sort the cards. Also, on card sorts 5, 6, and 9 considered alone, ex

ternals failed significantly more often than internals to sort correctly.
If a subject is aware of the correct alternative in a card sorting task, 
it is assumed that he will then arrange the cards correctly; following
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this assumption, externals in this study apparently were not aware of as 
many correct alternatives as the internals were. This supports the re
lated hypotheses that internals are more alert to cues in the environ
ment and more likely to see alternatives. Simmons (1960) previously 
cited study lends support to this finding.

It may be that the significant results of this study (internals 
failing less on the card sorts) can be explained, at least partially, in 
terms of reinforcement value; as mentioned earlier (Franklin, 1963;
Efran, 1963; Rotter & Mulry, 1965), internals have been shown to place 
more value on achievement or skill and to display more overt striving for 

achievement. Internals may have failed less partly because they were 
"motivated" more, because they valued problem solving behavior and its 
rewards more than externals. But, as suggested in the Seeman (1963) 
study, even when reinforcement value is high, the expectancy that one 
can control the reinforcements in one’s environment is apparently 
necessary for greater awareness, retention, and use of cues in the 
environment. Thus, it is probably most reasonable to consider the 
significant results of this study as due to an interaction of reinforce

ment velue and generalized expectancy variables.
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This is a questionnaire to find out the way in which certain 

important events in our society affect different people. Each item 
consists of a pair of alternatives lettered a or b. Please select the 
one statement of each pair (and only one) which you more strongly believe 
to be the case as far as you're concerned. Be sure to select the one you 
actually believe to be more true rather than the one you think you should 
choose or the one you would like to be true. This is a measure of per
sonal beliefs obviously there are no right or wrong answers,

Your answers to the items on this inventory are to be recorded 
on a separate answer sheet which is loosely inserted in the booklet. Re
move THIS ANSWER SHEET NOW. Print your name and any other information 
requested by the examiner on the answer sheet, then finish reading these 
directions. Bo not open the booklet until you are told to do so.

Please answer these items carefully but do not spend too much 

time on any one item. Be sure to find an answer for every choice. Find 
the number of the item on the answer sheet and black-in the space under 
the number 1 or 2 which you choose as the statement most true.

In some instances you may discover that you believe both statements 
or neither one. In such cases, be sure to select the one you more strongly 
believe to be the case as far as you're concerned. Also try to respond 

to each item independent1v when making your choice; do not be influenced 
by your previous choices.

REMEMBER

Select that alternative which you personally believe to be more
true.
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I more strongly believe that;

1. a. Children get into trouble because their parents punish them 
too much.

b. The trouble with most children nowadays is that their parents 
are too easy with them.

2. a. Many of the unhappy things in people’s lives are partly due 
to bad luck.w ....

b. People’s misfortunes result from the mistakes they make.
3 o a„ One of the major reasons why we have wars is because people 

don't take enough interest in politics.
b. There will always be wars, no matter how hard people try to

prevent them.
4. a. In the long run people get the respect they deserve in this 

world.

b. Unfortunately, an individual's worth often passes unrecog
nized no Matter how hard he tries.

5. a. The idea that teachers are unfair to students is nonsense.
b. Most students don't realize the extent to which their grades 

are influenced by accidental happenings.
6. a. Without the right breaks one cannot be an effective leader.

b. Capable people who fail to become leaders have not taken ad
vantage of their opportunities.

7. a. Mo matter how hard you try some people just don’t like you.
b. People who can’t get others to like them, don’t understand 

how to get along with others.
8. a. Heredity plays the major role in determining one's personality

b. It is one's experience in life which determines what they're 
like. ’

9. a. I have often found that what is going to happen will happen.
b. Trusting to fate has never turned out as well for me as making 

a decision to take a definite course of action.
10. a. In the case of the well prepared student there is rarely if 

ever such a thing as an unfair test.
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b. Many times exam questions tend to be so unrelated to coarse 

work, that studying is really useless.
11. a. Becoming a success is a matter of hard work, luck has little

or nothing to do with it.
b. Getting a good job depends mainly on being in the right place 

at the right time.

12. a. The average citizen can have an influence in government decision.
b. This world is fun by the few people in power, and there is 

not much the little guy can do about it.
13. a. When X make plans, I am almost certain that I can make them work.

b. It is not always wise to plan too far ahead because many things 
, turn out to be a matter of good or bad fortune anyhow.

14. a. There are certain people who are just no good, 

b. There is some good, in everybody.
15. a. In. my case getting what I want has little or nothing to do with

luck.
b. Many times we might just as well decide what to do by flipping 

a coin,
16. ; a. Who gets to be the boss often depends on who was lucky enough

to be in the right place first,

b. Getting people to do the right thing depends Wpon ability, 
luck has little or nothing to do with it.

17. a. As far as world affairs are concerned, itost of us are the
victims of forces we can neither understand nor control.

b. By taking an active part in political and social affairs the 
people can control world events.

18. a. Most people don’t realize the extent to which their lives are
controlled by accidental happenings.

b. There really is no such thing as Mluck.11

19. a. One should always be willing to admit his mistakes, 

b. It is usually best to cover up one's mistakes.

20. a. It is hard to know whether or not a person really likes you.
b. How many friends you have depends upon how nice a person you 

are.
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21. a. In the long run the bad things that happen to us are bal

anced by the good ones.
b.

22. a. 
b.

23. a. 

b.

24. a. 

b.
25. a. 

b.

26. a. 

b.

27. a. 

b.
28. a. 

b.

29. a.

b.

Most misfortunes are the result of lack of ability, ignor
ance, laziness, or all three.
With enough effort we can wipe out political corruption.
It is difficult for people to have much control over the 
things politicians do in office.
Sometimes I can’t understand how teachers arrive at the grades 
they give.,
There is a direct connection between how hard I study and the 
grades I get.
A good leader expects people to decide for themselves what 
they should do.
A good leader makes it clear to everybody what their jobs are.
Many times I feel that I have little influence over the things 
that happen„to me.
It is impossible for me to believe that chance or luck plays 
#n important role in my life.
People are lonely because they don’t try to be friendly.
There’s not much use in trying too hard to please people, if 
they like you, they like you.

There is too much emphasis on athletics in high school.

Team sports are an excellent way to build character.
What happens to me is my own doing.
Sometimes I feel that I don’t have enough control over the 
direction my life is taking.
Most of the time I can't understand why politicians behave 
the way they do, .
In the long run the people are responsible for bad government 
on a national as well as on a local level.
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NAME e o o o o o o

In the test below the first word in each line is printed in 
capital letters. Opposite it are four other words, Draw a line 
under the one word which means the same thing, or most nearly the 
same thing, as the first word, A sample has been worked out for 
yqu. If you don't know, guess. Be sure to underline the one word 
in each line that means the same thing as the first word,

sample

LARGE red Ms silent wet
begin here

(1) TALK draw eat speak sleep
(2) PERMIT allow sew cut drive
(3) PARDON forgive pound divide tell
(4) COUGH pin eraser sofa glass
(5) REMEMBER swim recall number defy
(6) TUMBLE drink dress fall think
(7) HIDEOUS silvery tilted young dreadful
(8) CORDIAL swift muddy leafy hearty
(9) EVIDENT green obvious sceptical afraid
(10) IMPOSTER conductor officer book pretender
(11) MERIT. deserve distrust fight separate
(12) FASCINATE welcome fix stir enchant
(13) INDICATE defy excite signify bicker
(14) IGNOEANT red sharp uniformed precise
(15) FORTIFY. submerge strengthen vent deaden
(16) RENOWN length head fame loyalty
(17) NARRATE yield buy associate tell
(18) MASSIVE bright large speedy low
(19) HILARITY laughter speed grace malice
(20) SMIRCHED stolen pointed remade soiled
(21) SQUANDER tease belittle cut waste
(22) CAPTION drum ballast heading ape
(23) FACILITATE help turn strip bewilder
(24) JOCOSE . humorous paltry fervid plain
(25) APPRISE reduce strew inform delight
(26) RUE . eat lament dominate cure
(27) DENIZEN senator inhabitant fish atom
(28) DIVEST dispossess intrude rally pledge
(29) AMULET charm orphan dingo pond
(30) INEXORABLE untidy involatile rigid sparse
(31) SERRATED. dried notched armed blunt
(32) LISSOM . moldy loose supple convex
(33) MOLLIFY mitigate direct pertain .abuse
(34) PLAGIARIZE appropriate intend revoke maintain
(35) ORIFICE. brush hole building lute
(36) QUERULOUS maniacal curious devout complaining



(37) PARIAH outcast priest lentil locker
(38) ABET . waken ensue incite placate
(39) TEMERITY rashness timidity desire kindness
(40) PRISTINE vain sound first level

COPYRIGHT 1939 THE INSTITUTE OF LIVING



APPENDIX C

PHOTOGRAPHS OF THE CARD SORTS

35





APPENDIX D

RAW DATA

37



ti
me
 -
 C

ar
d 

So
rt
s

38
F = FAIL ALL TIMES REPORTED IN SECONDS 

SUBJECTS
1 2 3 4 5 : 6 7 8 9

I-E 2 r: 2 3
.... <

i S-H . 32 37 30

1 37 13 14
2 67 29F 46F

m 3
ti

11 8F 14
14 25F 29

3 5 18 37 11

1 6 
l |

58 20 27F

H 7 20 25 37

8 11 44F 26

9 35 30F 5

No. Fails 
9 sorts

0 5 2

Duncker
Time

64 58 26

Word prob- 300F 125F 137
lem time

3 4 4 4 4 5
29 25 28 35 28 35

58F 63 29 51 32 19
84F 63 36F 150 116 . 17
24F 21 9F 22 20F 18F

20F 50 46F 9 14F 26F

25 7 14 20 20 21
110 129F 32F 22 55 53
32F 85 20 10 33F 96

27 42 4 10 14 8
6 45 4 9 10 4

5 1 4 " 0 .3 2

95 78 32 72 42 24

130F 186 135 37 6F 130F 510



SUBJECTS
39

10 11 12 13 14 15 16 17 18

I-E. 5 5 5 5 5 6 6 6 6
S-H 29 26 32 34 25 35 27 30 38

1 7 10 9 16 IGF 5 31 21 22
2 14F 11 42F 28F 19 F 29 32 26 F 10

u 3 15 8 10' 12 6 22 7 33 15
-

23F 17 15 10 12 20 6 29 F 15M| *2M| 35 26 38 15 26 43F 30 41F 9 10

<u ̂ 13F 9 117 18 47 26 24 68F 26
<d| .§W| •h 7 29 F 6 12 5 6 8 11 33F 13ffil
<n 8 11 3 10 2 16 24 28 50F 17
>1

9 16 18 14 2 30 15F 7 5 10

No. Fails 4 0 1 1 3 1 1 5 0
9 sorts

Duncker 52 26 49 56 80 81 41 62 * 42
time

Word prob 190F 189F 16 2F 27F 100F 124F 240 182 135F
lem time - - -
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SUBJECTS

19 20 21 22. 23 24 25 26 27

•E 6 6 6 7 7 7 7 7 7
•H 35 30 40 36 34 30 28 40 31

1 12 _  8 8 21 28 46F 22 12 5
2 20 8F 7 23 46 26F 78 106 12F
3 17 19 12 14 16 15 7 35 5'
4 11 7 8F 10 22F 14 38 16 9F
5 17 32 9 14 20 10 5 65 13
6 17 32 46F 33 34 25 10 38 18F
7 7 4 57 7 32 11 7 99_ 13F
8 17 23 11 14 10 8 9 70 16
9 6 20 26 U 22 13 4 11 5

No. Fails 
9 sorts

0 1 2 0

Duncker
time

205 40 147 82

Word prob
lem time

124 139F 85F 45F

1 2 0 0 4

175 19 17 231 33

424F 136F 82F 437F 83F
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28 29
SUBJECTS 

3 0 3 1  32 33 34 35 36

I-E 7 8 8 8 8 10 10 10 10
S-H 35 32 29 27 32 28 24 29 34

1 8 33 55 150 16 19 26 2F 31 " 12
2 34 55F 58 74 8 45 72 32F 59F

m 3 12 6 24 15 6 9 21F 30 174J
C Q J g4 16 21 78F 27 2? 8 40F 30F 18FMl ■o|-3| ' 
#1

M C
a 7 IF 4 46F 62 4 11 22 40 F 45F

<dl 1 6 27 46 52 133 9 30 47 70F 57FM| * 1 ,
p̂ I ;S7 . 12 5 42F 77 5 7 16F 34F 26F< j j |
>1 : 8 30 3 26 9 14 10 14F 65F 45"

9 23 4 22 10 3 4 11 32F 40

No Fails 1 1 3 0 0 0 5 7 5
9 sorts

Buacker 54 20 34 110 26 35 57 65 135
time
Word prob 163 157F 154F 108F 87 344 94F 77 213F
lem time - - ••
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SUBJECTS
37 38 39 40 41 42 43 44 45

I-E 10 10 11 11 11 11 11 11 11
S“H 29 30 34 34 38 24 37 31 34

1 8 25 56 56F 5 33 55F 61 22
2 25 F 13F 98F 16 26 10 49 44F 65F

« 3 17F 15 21 5 10F 10F 20 14 12F

m\
u
a 4 2 IF 15 53F 6 16F 35 2 IF 26F 12

M| - _

s 5 4 7 IF 19 F 8 21F 39 64F 17 28F
PQ| .
<i * 6 

(D
25F 40 F 34F 33F . 30F 26 17F 34 55F

H| E
P4| S  7; 15 18 18 F 20F 5 14F 23 19 17F
<d| - ...

>1 8 3 27 4 5 29 F 4 66 26F 7
9 4 15 13 4 55F 6 28F 17" 4

No Fails 4 3 5 3 6 2 5 3 5
9 sorts ■

Dtmcker 25 54 149 60 26 64 282 108 48
time
Word prob 227F 165F 18 IF 85F 29 3F .17 2F 85F 185F 126
lem time
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SUBJECTS

46 47 48 49 50 51 52 53 54

I-E 12 12 " 12 12 13 13 13 13 14
S-H 31 30 28 36 33 28 32 34 35

1 16 10 6 190F 21 85F 8 32 36
2 95F 66 21 67 26 24F 24F 22 9

» 3 12F 30 15F 16F 8 7 16 12 10
4 Ju
5 4 8 28F 17F 32 12 22 10 9 23

CA| s 5 75 85 38 17 13 44F 12F 12 5
M ( -

' 6 20 76F 19 115 28 74F 12F 35 39F
P Q |  » 1
<d| 'S7. 24 97F 28 44F 10 57F 7 27 4F

8 4 31 13 11 14 44 31 3 4
<41 , ' 
>| ‘ 9 23 26 4 4 13 30F 23F 3 14

No. Fails 2 3 2 3 0 6 4 0 2
9 sorts
Duncker 106 75 67 32 48 56 61 34 63
time
Word prob 100F 117F 233F 512F 180 164F 169F 335F 815
lem time

t
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SUBJECTS

55 56 57 58 59 60 61 62 63

I-E 14 14 14 14 15 15 16 16 17
S-H 30 30 32 30 30 28 30 33 28

1 25 34 15 30 24 7 7 22 33
2 108 F 25 8F 10 93 52 17F 16 25F

« 3 17 14 11 23 11 15 10 ~ 17F 10
1

CQ| OT 4 19 12 10 20 15 11 10 26F 12F
M|- '■g

8  5 21 14F 11 25F 8 31 2 10 13F
M|
<1 ' 6 

S
21 60F 18 44F 20 60F 15 27 23

Hi;
Ml H 7 11 32F 16 27 10 8 9 19 19
<\
>1 8 15 30 3 42F 3 10 3 17 19

9 25 6 4 21F 3 5 2 15 17F

No. Fails 
9 sorts

1 3 1 4 0 1 1 2 4

Duncker 228 45 85 35 44 88 39 147F 87
time -
Word prob 117 136F 178F 152F 214 168F 184F 165F 112
lem time ->• - -
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SUBJECTS

64 65 66 67

I-E 17 17 18 20
- - S-H 32 27 28 28

1 12 9 16 21
2 38F 62F 52F 17

S 3
10 18 11 8

OT|
Ml-

S 4 
*2

30 F 14 37 16
rfjj -
«l . >S 5 17 47F 20 25F
<31: > 21F 67F 36F 71
Wi aP4j
<!

H7 11 20 F 8 6F

>1 8 9 20 42F 5"
9 13 7 52F 15F

No. Fails 
9 sorts

3 4 4 3

Dmncker
time

43 132 84 70

Word prob
lem time

316F 19 3F 157F 123F
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