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CHAPTER I 

INTRODUCTION 

Definition of Concept 

Man, in addition to being an organism that acquires 

new responses in learning situations, generates or invents 

appropriate responses to new and unexperienced situations. 

Associated with this behavior is the term "concept." This 

term, however, has been given many meanings. Often it is 

used to share meanings with other words such as the word 

"idea." Someone may state, "He has the concept," meaning 

that the person has the idea or message that was being put 

forth. Or the word concept may be used to refer to abstrac

tions, such as the "concept of love." 

In order to study the conceptual behavior of organisms, 

one must first define the term concept in a way that lends 

itself to experimental investigation. Such definition can 

be found in a work by Bourne (19 66) who stated: 

A concept exists whenever two or more distinguish
able objects or events have been grouped or classi
fied together and set apart from other objects on 
the basis of some common feature or property char
acteristic of each [p. 1]. 

To explain this definition, he presented the following 

example: 

Consider the class of "things" called dogs. Not 
all dogs are alike. We can easily tell our favorite 
Basset from the neighbor's Great Dane. Still all 



dogs have certain features in common, and these 
serve as the basis for a conceptual grouping. 
Furthermore, this grouping is so familiar and so 
well defined that few of us have any difficulty 
calling a dog (even an unfamiliar dog) by that 
name when we encounter one. There is then the 
concept "dog"; similarly, the class of all things 
called "house" is a concept, and the class of all 
things called "religion" [p. 1]. 

The formation of concepts allows one to interact with 

his environment through the use of classes or categories 

rather than interacting with "unique" events. Their role 

is one of simplifying or reducing the complexity and unpre

dictability of one's environment. 

The Concept Identification Task 

In the concept identification task, the subject is 

presented with a set of stimuli. These are divided into 

two or more classes by the experimenter. The experimenter 

also establishes a classification rule regarding these 

stimuli. It is the subject's task to identify this classi

fication rule. A number of variables have been shown to 

affect performance on a concept identification task. Among 

these are cue saliency, stimulus variability, emphasis on 

the relevant cue, and the post-feedback interval. Early 

work on cue saliency reflected a concentration around the 

terms "concrete" and "abstract" (Gelb & Goldstein, 1925; 

Goldstein & Scheerer, 19 41) . However, it soon appeared evi

dent that the two terms did not represent discrete classes, 



but rather a continuum, and both carried much surplus mean

ing. Heidbreder (1946) described the effects of cue saliency 

as the "thing character." Concepts based on object classes 

were learned quicker than concepts based on form, color, or 

numerosity. A description of cue saliency by Shepp and 

Zeaman (19 6 6) appears to be currently the most useful and 

accepted. The saliency or attention value of a cue was held 

to be determined by the perceptual differences involved. 

For example, the dimension of color could possibly receive 

greater attention if the colors were black and white rather 

than the two shades of gray. 

Stimulus variability has been shown to have rather 

direct effects on concept acquisition. Increasing the num

ber of relevant cues to a problem increases the ease with 

which the problem is solved. This is due to the increased 

probability that any one of the dimensions will be sampled. 

On the other hand, increasing the number of irrelevant 

dimensions decreases the ease of problem solution due to the 

increased probability of responding to an irrelevant dimen

sion (Bourne & Haygood, 1959, 1961). The authors discovered 

that if the added irrelevant dimensions were presented inde

pendently of each other, the resulting retardation in per

formance was greater than when the added irrelevant dimen

sions were redundant. Kintsch (1970) interpreted these 

results as an indication that subjects may have noted the 



covariation between dimensions resulting in the treatment of 

the group of redundant dimensions as one dimension. 

Placing emphasis on the relevant cue has been shown to 

be associated with faster problem solution (Hull, 1920; 

Trabasso, 1963; Zeaman & House, 19 63) . As an example of 

this variable, Trabasso was able to improve performance on 

a concept identification task, where angularity was a rele

vant cue, by coloring the angle red or by increasing the 

angle size. Zeaman and House were able to dramatically 

improve the discrimination performance of retarded children 

given line drawings of a red cross and blue triangle by 

first allowing them to interact wi"th the actual objects. 

They found that in all cases where the object discrimination 

was learned, transfer to the picture discrimination was suc

cessful, indicating that strong emphasis on the relevant cue 

did indeed improve performance. 

Another variable that has been given extensive exami

nation is the post-feedback interval. This is the interval 

of time occurring between feedback to the subject and presen

tation of the next stimulus. Its effects were studied by 

focusing research around two statements. The first stated 

that if the subject is actively processing information dur

ing this interval (based on the feedback just obtained), 

then the length of this interval should have some effect on 

performance. If the subject does a minimal amount of 



processing, then shortening this interval should have little 

effect on his performance. Bourne and Bunderson (1963) and 

Bourne, Guy, Dodd, and Justesen (196 5) found that task dif

ficulty and interval size were related. With more difficult 

tasks, a longer interval resulted in improved performance, 

indicating that subjects do use this interval for the pro

cessing of information. 

Work in concept identification has generally fallen 

into one of two general experimental paradigms. Experiments 

employing the reception paradigm use the following procedure. 

The experiment begins with a set of instructions about the 

nature of the task. The subject is told that he will need 

to categorize a group of stimulus patterns. Usually all 

aspects of the stimuli are described for the subject indi

cating the ranges of variation that must be dealt with in 

this problem. An example of a two-binary dimension problem 

may be seen in Figure 1. Here the two dimensions are shape 

(square or circle) and color (clear or shaded). One of these 

values (shape or color) is arbitrarily chosen as relevant. 

The presence of this value becomes associated with a par

ticular classification, as for example, "alpha," while the 

absence of this value becomes associated with a different 

classification such as "beta." After receiving a stimulus, 

the subject responds by placing it in one of the two cate

gories. He then receives informative feedback indicating 



Fig. 1. Example of stimuli for a two binary-
dimension problem 
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blank tii oDack interval) after which 

another/ î  for classification. The 

process/ .̂ certain number of correct classi-

ficatic .:hat the subject has achieved the 

concept) hu i made. In summary, then, the four events 

comprising a trial of a reception paradigm are the presenta

tion of the stimulus, the subject's response, informative 

feedback, and the post-feedback interval. In actual re

search, variations of this basic approach are quite common. 

For example, Chatfield and Janek (1972) employed a recep

tion paradigm wherein the subject selected on each trial, 

only those dimensions, of a six binary-dimension stimulus, 

which he desired to observe. Altliough a "total instance" 

with all six dimensions represented by one value each was 

available for viewing, the subject was free to choose, for 

observation, any number of these. 

The second paradigm employed in concept identification 

research is the selection paradigm. The basic instructions 

to the subject for a selection paradigm are about the same 

as those for a reception paradigm. Here, however, the 

entire stimulus population is presented in full at the out

set. Unlike the previous methodology, all stimuli are 

presented simultaneously as can be seen in Figure 2. The 

task begins with the experimenter directing the subject's 
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population for a selection paradigm 



attention to one of the stimuli. This stimulus is presented 

as a "positive instance" or "stimulus," meaning that it con

tains the concept which must be discovered by the subject. 

On the basis of the information from this card, the subject 

states a hypothesis or guess as to what the concept is. If 

his guess is incorrect, the subject selects the next instance 

from the population of stimuli and is told by the experi

menter whether it is a positive instance (meaning that^par

ticular stimulus contains the concept) or negative instance 

(meaning that stimulus does not contain the concept). The 

subject now states his hypothesis as to what he believes 

the concept to be. This procedure continues until the sub

ject states the correct hypothesis. While the instances 

were presented by the experimenter in the reception paradigm, 

the subject selects stimuli, on his own, from a stimulus 

population in the selection paradigm. 

The concept learning task can be viewed as a ". . . 

search process; a search is made for the relevant cue which 

determines the experimenter's classification [Kintsch, 

1970, p. 357]." A major approach which has sought to explain 

the subject's behavior in a concept learning task centers 

around the development of "hypothesis-testing" theories. 

Kintsch summarized the approach of these theories by stating: 

Hypothesis testing theories assume that subjects 
in concept identification experiments make a guess 
(hypothesis) as to the solution of the problem 
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which is consistent with the information available 
to them. . . . As new information is provided to 
the subject, he modifies his initial hypothesis or, 
if necessary, abandons it and chooses a new one. 
The subject's overt responses are controlled by 
his hypotheses. Once he has arrived at a hypothe
sis which is identical or equivalent to the experi
menter's classification rule, the problem is 
solved [pp. 358-359]. 

The subject is viewed as forming, testing, and evalu

ating hypotheses throughout the problem. Bruner, Goodnow, 

and Austin (19 56) described various strategies that subjects 

employ in attempting to solve conceptual problems. If a 

subject could control the order of stimuli as they were pre

sented to him, as in the selection paradigm, he might employ 

the strategy of "conservative focusing" which consists of 

considering all possible hypotheses simultaneously and ask

ing for the next stimulus to differ by only one dimension. 

This effectively eliminates one dimension at a time. For 

more complex conceptual rules, however, where certain rela

tionships among a number of dimensions must exist, this 

would obviously be an inefficient strategy. 

Studies investigating the role of memory in concept 

identification represent an attempt to better understand how 

subjects identify concepts. Many basic models of concept 

identification did not allow for memory. They held that 

after the subject made a classification error, he would re-

sample from the total population of possible hypotheses as 

to what the concept could be. In other words, they were 
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sampling with replacement. Trabasso and Bower (19 66) found 

that subjects tended to be biased against hypotheses that 

were inconsistent with information received earlier in the 

problem. Levine (19 66) reported similar results. His sub

jects "progressively reduced" the set of hypotheses over 

trials. Although memory was not perfect, performance did 

not approach sampling with replacement. Other studies that 

supported the use of some memory in solving concept identi

fication problems are those of Levine (19 62) and Restle and 

Emmerich (19 66). Restle and Emmerich presented subjects 

with several concept identification problems concurrently. 

In line with the position that memory is a factor in con

cept identification tasks, the results revealed that more 

errors tended to occur as the number of problems increased. 

Further evidence for the use of memory in concept identifi

cation problem solving behavior comes from the work of 

Chumbley (1969). Chumbley questioned whether the subject, 

after discovering that the sample of dimension values to 

which he had been attending (or focus sample) had led to an 

incorrect response, could retrieve the "complement" of that 

focus sample. He obtained data (1969, p. 528) that indicated 

that subjects, to some extent, "try to use short-term memory 

on error trials to avoid completely restarting the focus 

process." 
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As can be seen from the work discussed thus far, re

search has concentrated on the examination of the effects 

of task variables on concept learning and on the develop

ment of models which can account for the data. 

Literature Review 

To an increasing extent, research has begun to study 

the effects individual differences have on learning. Re

ferring to conceptual learning, Kintsch (19 70) remarked: 

Subjects do not choose randomly among all possible 
cues. Both a subject's set and the characteristics 
of the stimulus material affect his choices [p. 350]. 

He further stated that: 

Different subjects as well as the same subject at 
different times, use different strategies. Often 
no particular strategy is identifiable in the be
havior of a subject. In any case, the strategy 
which a subject uses does not explain his behavior, 
but itself needs to be explained. Somehow task 
variables (such as stimulus complexity, manner of 
presentation, or time given for solution) and 
previous experience combine to determine a sub
ject's strategies—but how [p. 360]? 

Kintsch (1970) refers to the terms "subjects set" and 

"previous experience" as possible variables that may inter

act with task variables to influence a subject's strategy 

and performance on a conceptual task. 

Bourne (1966) , in discussing the part played by the sub

ject in concept identification tasks, noted that the role of 

individual differences has been largely neglected by research 
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in this area. Hunt (1962), in an earlier work, reflected 

this same sentiment when he stated: 

Solving a concept requires that he (the subject) 
make abstract (descriptive) statements about 
objects. Then he must perform logical operations 
on these sets defined by the statements. The more 
powerful the basic operations that he can perform, 
the easier he will find a problem. We have no 
proof that all humans can perform all operations. 
To the extent that they cannot, their strategies 
must be different [p. 165]. 

Guilford (19 59) proposed the idea that individuals 

possess a variety of "abilities," each to some measurable 

degree. Conceptual problems are usually composed of experi

mentally fixed material, but solutions can be reached em

ploying one of several different strategies. The concept 

learner would then be expected to apply his strongest 

ability to the problem. The overall result would be the 

employment of different strategies by different persons to 

the same problem. An example of how this behavior might be 

reflected was given by Hunt (19 62) when he stated: 

A person who was 'good at' remembering symbols 
could use a strategy that relied on frequent evalu
ation of new hypotheses using previously presented 
data. Another person, handicapped by bad memory, 
might prefer to use a slower more methodical con
cept attainment procedure [p. 166]. 

A similar position (Sarason, 1961) argued that as a person 

develops from childhood, various approaches to problems are 

reinforced, while others are not. He held that research 

should be directed at discovering what those approaches are 
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and the nature of their effects on the subject's problem 

solving behavior. 

As can be seen, research in the area of concept forma

tion has strongly reflected the investigation of the effects 

of task variables on conceptual problem solving behavior. 

Recently^, much research has also been devoted to the devel

opment of mathematical models such as those by Chumbley 

(19 69) , Trabasso and Bower (19 68) , and others. To a gradu

ally increasing extent, research revolving around an examina

tion of the extent to which individual difference variables 

are related to performance on conceptual problems has begun 

to appear in the literature. 

Anxiety and Intelligence 

One of the individual difference variables under study 

is anxiety. Wesly (19 53) compared the performance of 

anxious and normal subjects on a conceptual task. Anxiety 

was measured by the Taylor Manifest Anxiety Scale. The task 

consisted of sorting cards, similar to those of the Wiscon

sin Card Sorting Test, into four compartments. Sorting was 

based on cue cards placed above each compartment. Results 

indicated that anxious subjects had the lowest mean number 

of trials to criterion. These differences, however, were 

not statistically significant. 

A closer examination of the effects of anxiety was 

taken by Romanow (19 58). The Taylor Manifest Anxiety Scale 
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was used to differentiate three groups: low, moderate, and 

high anxiety groups. The rationale and procedure of the 

experiment were neatly summarized by Bourne (1966): 

According to theories which assume an interaction 
of motivation and learning, an increase in general
ized drive or anxiety will enhance the strength of 
all response tendencies or habits in the subject's 
repertoire. But response tendencies which are 
strong to begin with are affected more than weak 
ones. Consequently, if the correct responses for 
a conceptual problem are strong, high-drive or 
highly anxious subjects should perform better than 
nonanxious subjects. Conversely, if correct re
sponse tendencies are weak and interferring re
sponses are strong at the outset, anxious subjects 
should be inferior on the task to a nonanxious 
group. 

. . . to solve a problem, the subject had to 
discover the proper verbal response to be asso
ciated with a set of related nouns (the positive 
instances of a verbal concept). For example, the 
subject might be required to respond with the ad
jective "soft" to the nouns "flannel," "kitten," 
"silk," and "bread." The a priori strength of 
association-called dominance between any noun and 
its descriptive concept may be determined from 
norms showing the frequency with which each of 
several adjectives is given as an associate to a 
particular noun. Strong response tendencies are 
indexed by high associative frequencies and con
versely, weak tendencies by low frequencies. . . . 
high, intermediate, and low-anxious groups of si±)-
jects learned the proper adjectival responses for 
six conceptual groupings of four nouns each. . . . 
In any given task all six groupings were of a single 
degree of dominance—either high, moderate, or low. 
Nouns were presented serially, using an equivalent 
of the reception paradigm, and each of the subject's 
responses was followed by a signal to indicate 
whether or not it was correct [p. 86] . 

The results of the study indicated that, contrary to the 

predictions of theories assuming an interaction between moti

vation and learning, high anxious subjects were not superior 
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in performance on problems containing high or moderate con

cept dominance. The results of all anxiety groups were 

about the same. However, on concepts of low dominance, low 

and moderate anxious subjects solved faster and made fewer 

errors than high anxious subjects. 

A variable that has been studied in conjunction with 

the variable of anxiety upon concept solving behavior has 

been intelligence. Osier and Trautman (19 61) studied the 

effects of intelligence, as measured by IQ ratings, upon 

conceptual behavior. Three age levels (six, ten, and four

teen years) and two levels of intelligence (IQ between 90 

and 109, and IQ above 110) were employed in the study. The 

problems reflected two levels of complexity. Results were 

supportive of the idea that children of higher intelligence 

tend to employ mediational symbolic strategies of the hypoth

esis testing type, whereas children of normal intelligence 

appeared to adopt an association strategy. It must be re

membered that this research was conducted with children of 

the ages six, ten, and fourteen years, a period wherein 

children go through a transitional stage from an associa-

tional capacity to a more complex capacity involving the use 

of symbolic mediation (Kendler & Kendler, 19 62). Since this 

age level and the college freshman and sophomore are two 

commonly used populations for research in conceptual learn

ing, care must be used when comparing results of studies 
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that have used one age group with studies that have used 

the other age group, 

Denny (1966) studied the effects of anxiety (measured 

by the Taylor Manifest Anxiety Scale) and intelligence (as 

measured by the College Entrance Examination Board Scholas

tic Aptitude Test) on concept formation. The subjects were 

56 male college students placed into one of four groups 

representing the four possible combinations of high and low 

anxiety with high and low intelligence. Results indicated 

that anxiety and intelligence had interactive effects. High 

anxiety facilitated concept formation performance of the 

high-intelligence subjects while it impaired the performance 

of low-intelligence subjects. The high-anxiety-high intel

ligence group made more correct conclusions than the low-

anxiety -high-intelligence group. And, the low-anxiety-low-

intelligence group made more correct conclusions than the 

high-anxiety-low-intelligence group. Also, high-intelligence 

subjects significantly outperformed low-intelligence subjects, 

supporting previous research (Baggaley, 19 55; Hoffman, 19 55; 

Osier & Fivel, 19 61). 

Mazzei and Goulet (19 69) replicated the Denny (19 66) 

study with the exception that these authors employed the 

Test Anxiety Questionnaire to measure anxiety. The Denny 

study used the Taylor Manifest Anxiety Scale. These authors 

also reported an interaction between anxiety and intelligence; 
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however, the exact relationships differed. In this study, 

low-anxious-high-intelligence subjects outperformed high-

anxious-high-intelligence subjects. Also, high-anxious-

low-intelligence subjects outperformed low-anxious-low-

intelligence subjects. 

A study by Fischer and Awrey (1973) sought to resolve ' 

the apparent contradictory results of the previous two 

studies. Their study employed a common measure of intelli

gence (Otis) and two measures of anxiety, the Taylor Mani

fest Anxiety Scale and the Test Anxiety Questionnaire. All 

other procedures were the same as those of Denny (19 66) and 

Mazzei and Goulet (19 69). Results indicated that, as in 

previous studies, high-intelligent subjects outperformed 

low-intelligent subjects. Also, data from both anxiety 

scales, the Manifest Anxiety Scale and the Test Anxiety 

Scale, supported the results of Mazzei and Goulet. It would 

appear from the Mazzei and Goulet (19 69) data and from the 

present study that intelligence is an important variable for 

low anxious persons. 

Cognitive Style 

A number of individual difference variables were investi 

gated by Baggaley (19 55). A card sorting task was employed 

resulting in a "level score" and a "variability score." The 

level score was composed of a solution time and error score 

weighted so that time was weighted two and one-half times as 
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heavily as errors. The standard deviation of the logarithm 

response times (30 cards were presented) was recorded as a 

variability score. The variability score was taken to indi

cate the level of analytic thinking. Baggaley stated: 

A "nonanalytic" thinker might watch the piles for 
common characteristics without bothering to analyze 
precisely what these characteristics are. He would 
tend to respond at a rather even rate, whereas the 
analytic thinker would pause on the crucial cards 
to explicate the consequences involved in each of 
the two choices. This interpretation suggested use 
of the standard deviation of the 30 logarithm re
sponse times to differentiate the two supposed 
types of thinkers. This measure was called the 
variability score. Analytic thinkers score high 
on it [p. 300]. 

Significant correlations with the level score were 

found with the variables of deductive reasoning, analogical 

reasoning, inductive reasoning, strength of closure (as 

measured by the Concealed Figures Test), and speed of 

closure (as measured by the Gestalt Completion Test). The 

variability score was found to correlate with high ability 

in numerical operations and with the strength of perceptual 

closure, a variable that correlated high with performance 

on concept identification tasks. 

Davis and Klausmeier (19 70) also investigated the ef

fects of cognitive style on concept identification perfor

mance. The Hidden Figures Test was used to distinguish the 

three groups of high, medium, and low analytic. This dis

tinction was held to reflect "the manner in which an 
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individual perceives and analyzes a complex stimulus con

figuration Ip. 423]." The authors described the distinction 

as: 

The two poles of this dimension are characterized 
by subjects who analyze and differentiate the com
ponents of the stimulus complex and by subjects 
who fail to analyze and differentiate the com
ponents and respond to the "stimulus as a whole 
[p. 423]." 

The former group would be classified in their study as high 

analytical while the latter as low analytical. Subjects 

that could identify the hidden figures in the Hidden Figures 

Test were believed to represent the analytic component or 

end of a continuum, while subjects that could not identify 

those figures were held to be nonanalytic. Results of the 

study indicated that high analytic subjects outperformed low 

analytic on the concept task, with subjects in the middle 

of the Hidden Figures Test distribution performing at an 

intermediate level. 

Employing a different test of cognitive style, Hester 

and Tagatz (19 71) studied the effects of analytic versus 

global or nonanalytic styles on concept identification. 

Also studied were the effects of instruction on subjects' 

strategies in solving the problem. The Tagatz Information 

Processing Test (TIPT) was administered to the subjects to 

identify analytic or global cognitive styles by measuring 

the degree of analytic ability. Each of the two groups of 
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subjects received randomly one of two solution strategies, 

conservative or commonality. The procedure went as follows: 

Those receiving the commonality instructions were 
directed to look at the "focus" instance and ex-
amplars, and to determine the attributes common 
to these cards. The conservative strategy directed 
subjects to compare the "yes" and "no" cards with 
the "focus" instance. A "yes" card differed by one 
irrelevant attribute and "no" cards differed by one 
relevant attribute. The subjects could determine 
the concept by determining the relevant attribute 
Ip. 232]. 

The results of the study indicated that subjects dis

playing an analytic cognitive style could effectively utilize 

both the conservative and commonality strategy. The authors 

stated: 

The analytic cognitive style seems to be an in
herent organismic characteristic that enables sub
jects to achieve the differentiation required by 1̂; 
the more rigorous conservative instructional X 
strategy [p. 236]. 

The authors cited data to indicate that the conservative 

instructional strategy was more demanding than the commonal

ity instructional strategy due to the fact that a greater 

use of formal logic was needed. Regarding the performance 

of the global subjects, the authors stated: 

Subjects displaying the global cognitive style are 
able to utilize efficiently the commonality instruc
tional strategy, which does not require fine discrim
inations witliin the stimulus field and is therefore 
related to their cognitive style. Subjects displaying 
the global cognitive style are unable to utilize and 
are inhibited by the more rigorous conservative in
structional strategy [p. 236]. 
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Once again, cognitive style was shown to be an individ

ual difference variable of some importance in better under

standing subjects' performance in concept identification. 

Control Orientation 

The variable of control orientation is currently re

ceiving much attention in the literature. It is represented 

by the concept of internal versus external control, which 

achieved its beginning from Rotter's Social Learning Theory 

(Rotter, 19 54, 19 55, 19 60). The control aspect is held to 

be a "generalized expectancy, operating across a large number 

of situations, which is related to whether or not the indi

vidual possesses or lacks power over what happens to him 

{Lefcourt, 1966, p. 207]." The basic position of the theory 

was summarized by Rotter (19 66): 

In social learning theory, a reinforcement acts to 
strengthen an expectancy that a particular behavior 
or event will be followed by that reinforcement in 
the future. Once an expectancy for such a behavior-
reinforcement sequence is built up, tlie failure of the 
reinforcement to occur will reduce or extinguish the 
expectancy. As an infant develops and acquires more 
experience, he differentiates events which are causally 
related to preceding events and those which are not. 
It follows as a general hypothesis that when the re
inforcement is seen as not contingent upon the sub
ject's own behavior that its occurrence will not 
increase an expectancy as much as when it is seen as 
contingent. Conversely, its nonoccurrence will not 
reduce an expectancy so much as when it is seen as 
contingent. It seems likely that, depending upon 
the individual's history of reinforcement, individ
uals would differ in the degree to which they attrib
uted reinforcements to their own actions. 
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Expectancies generalize from a specific situa
tion to a series of situations which are perceived 
as related or similar. Consequently, a generalized 
expectancy for a class of related events has func
tional properties and makes up one of the important 
classes of variables in personality description. 
Harlow's (1949) concept of high-level learning skills 
seems similar to this notion that individuals differ 
in learned generalized expectancies involving rela
tionships between a wide variety of behaviors and 
their possible outcomes. 

A generalized attitude, belief, or expectancy re
garding the nature of the causal relationship between 
one's own behavior and its consequences might affect 
a variety of behavioral choices in a broad band of 
life situations. Such generalized expectancies in 
combination with specific expectancies act to deter
mine choice behavior along with the value of poten
tial reinforcement [p. 2]. 

Rotter suggested that these generalized expectancies 

will lead to individual differences in behavior in situations 

culturally defined as "chance" determined. The concept of 

internal versus external control derives from these gen

eralized expectancies that the individual begins to have 

concerning causality in the behavior-reinforcement relation

ship. An individual who attributes the things that happen 

to him (positive and/or negative) to his own behavior and 

therefore under personal control is held to exhibit an "in

ternal" control orientation. A person exhibiting an "exter

nal" control orientation would be one that attributes to 

chance or luck, the positive and/or negative events that 

occur to him. They are held not to be related to his be

havior and therefore beyond his personal control (Rotter, 

Seeman, & Liverant, 19 62). 
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Studies investigating the effects of the internal-

external locus of control variable upon behavior in numerous 

different areas have been reported. Lefcourt (19 66) and Joe 

(19 71) have presented reviews of the literature concerned 

with the role of control orientation as a personality vari

able. Joe concluded in his review that the construct ap

peared to have good construct validity especially in the 

area of personality functioning. He stated that although 

not "remarkably consistent, generally, data tend to support 

Rotter's contention that the internal-external control con

cept is a generalized expectancy operating across many situ

ations [p. 34]." Research investigating the effects of this 

variable on learning has not been as great in volume as the 

work investigating its relationship to personality, ethnic 

groups, social classes, anxiety, and other areas. In addi

tion, the work has not been systematic, with scores (defining 

internals and externals) varying from study to study. There 

are a number of variables studied, however, whose relation

ships with control orientation would appear to be of value 

to the study of conceptual learning. A central theme arising 

from the work done is that there is a tendency for internals 

to outperform externals where skill controls the outcome, 

whereas externals perform better in chance-determined situ

ations (Julian & Katz, 1968; Lefcourt, 1965; Lefcourt, Lewis, 

& Silverman, 1968; Rotter & Mulxy, 1965). 
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Two explanations for the above results have been pre

sented. The first (Rotter & Mulry, 19 65) stated that 

internals "value" reinforcements that are contingent on 

skill to a greater extent than reinforcements contingent on 

chance. Externals, on the othe.r hand, value reinforcements 

contingent on chance to a greater extent than those contin

gent on skill. The second explanation (Watson & Baumal, 

1967) stated that increased anxiety hinders performance of 

internals (who see themselves in control of reinforcement) 

when they are presented with a chance oriented situation. 

The authors reported a study wherein internals, when placed 

in a chance condition, made more errors and desired more 

practice than when they were in a skilled condition. On 

the other hand, externals made more errors and desired more 

practice in a skill condition than in a chance condition. 

The results were interpreted as resulting from the subjects' 

experiencing a greater state of motivation or anxiety in 

incongruent conditions, leading to a request for more prac

tice trials. 

A second variable, related to control orientation, is 

the confidence one places in a choice or decision. Feather 

(19 68) studied shifts in confidence following success and 

failure for subjects of internal and external control orien

tation. The task was one of skill in which subjects solved 

ten common anagrams of moderate difficulty after first 
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attempting five easy anagrams (success condition) or five 

very difficult anagrams (failure condition). The results 

indicated that internals made more "typical" changes in 

confidence than externals over the 15 trials. A typical 

change was an upward shift after success and a downward 

shift after failure. The results were taken to indicate 

that internals, who saw themselves in control of the situa

tion, used previous information to influence their decision 

on the present task. It must be remembered that the task 

was defined as one requiring skill. 

A second study (Ryckman & Rodda, 19 71) also looked at 

the relationship of control orientation with confidence, but 

employed a task that was "perceived as being primarily chance 

controlled." The procedure went as follows: 

The subjects were informed individually about 
the nature of the task. It consisted of a series 
of problems in which subjects were required to 
match one of three comparison lines to a standard. 
All of the lines were arranged at different angles. 
Although the subjects were told that the size dif
ferences between the lines were small, they were 
actually identical, that is, they were all 1/2 
inch in length. 

All subjects were then given 5 "practice" prob
lems before attempting 15 similar experimental 
problems recorded in test booklets. These practice 
problems were used as a means of inducing an initial 
experience of success or failure. They were told 
either that they were correct or incorrect four out 
of five times. 

Following this phase of the study each subject 
was given a test booklet with 15 more problems and 
asked to "solve" them. Since all the comparison 
lines and standards for 1̂T problems were identical, 
"correct" answers were assigned randomly, using a 
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table of random numbers. Confidence ratings were 
obtained from subjects before seeing and attempting 
each problem. Subjects made their ratings on 100-
point scales, ranging from "no chance at all" at 
one extreme to "completely certain" at the other 
end [p. 117] . 

The authors found that initial success with the first 

five problems led to an increased confidence over the last 

group, while initial failure led to less confidence over the 

remaining group. Also, externals made more typical confi

dence shifts after successes than internals. However, 

internals made more shifts after failure. Two explanations 

for this were given. The first, by Rotter and Mulry (19 65) , 

stated that because internals place less value on reinforce

ments obtained under chance conditions than do externals, 

their "lack of concern" resulted in their atypical shifts. 

A second explanation came from the work of Teevan and 

Hartsough (1964). Their explanation held that externals' 

high fear of failure led to a defensiveness expressed by a 

general reluctance to make downward shifts after failure. 

Although the data supported the first explanation, the au

thors admitted that the question remains relatively open. 

The effects of the control orientation variable have 

also been studied in conjunction with probability learning. 

Brown aiid Gordon (19 71) investigated the relationship between 

internal versus external control of reinforcement and per

formance in a two-choice probability learning task. After 
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completing the Rotter Locus of Control Scale, subjects 

received instructions to the effect that they would 

"probability-guess" the occurrence of a set of lights. 

Each time an orange light lit up on a panel, the subject 

was to press the red button beneath the one of two white 

lights he felt would light up next. The authors reported 

finding a relationship between the control orientation 

variable and "randomness" of choices. They reported: 

1. More externals than internals predicted ran
domly with respect to their previous responses. 

2. More externals than internals conformed to the 
random event sequence [p. 212] . 

The results were interpreted as support for the hypoth

esis that externals tend to be chance-oriented while inter

nals tend to be skill oriented. 

Another study (Jacobs & Tiber, 19 72) also investigated 

the effects of control orientation on probability learning. 

Five conditions of risk were used. These were no-payoff, 

win or lose, win or break even, lose or break even, and 

reverse (lose for a correct guess and break even for an in

correct one). The methodology was similar to that of the 

above study. The subject was to predict the occurrence of 

a red and green light, where red was programmed to randomly 

occur 75% of the time. Four groups, internal and external 

males and internal and external females were used. The re

sults indicated no significant differences between internals 
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and externals regardless of sex, in the no-payoff, win or 

lose, win or break even, and lose or break even conditions. 

However, data from the reverse condition indicated that 

more internal males predicted the red light than did external 

males. The mean number of predictions of the red light was 

also higher for internal males than for external males. 

Both differences were significant. To explain these results, 

the authors stated: 

This fits the view that the internal is a person 
who feels he can control or redefine the situation 
to make it satisfying to himself rather than be 
bound by what is usually socially expected. In a 
gambling situation such as this, the usual thing 
is to try to win. Typically, winning involves 
accumulating money or chips. Forced with this 
unusual situation of having to choose between not 
following the task instructions or losing chips, 
the male internal male does the latter. That is, 
he is not dependent upon the external reinforce
ment of the chip. Viewed slightly differently, 
internal males respond to the utility of the in
formation while external males respond to the 
reward value of the chips [Jones & Shrauger, 19 68, 
p. 259] . 

The data indicated that significantly more external 

females predicted the red light in the reverse condition 

than did internal females. But the mean number of predic

tions of the red light did not differ between external and 

internal females to a significant extent. These results 

were stated to be a result of the reinforcement value of 

winning chips being "less clear-cut for females." The 

authors stated: 



30 

The female subjects had difficulty deciding 
whether to keep the chips or lose them. The 
post-experimental comments of the female sub
jects lend some support to this speculation. 
Many of them indicated tliat they had consider
able difficulty deciding whether to win or lose. 
Male subjects did not indicate any ambivalence 
about this decision [p. 259]. 

As can be seen, the control orientation variable would 

appear to be a variable that will need to be considered in 

learning research. A better understanding "human learning" 

will require a better, more complete understanding of the 

different areas of human learning, i.e., probability learn

ing, concept formation, verbal learning, etc. , and how each 

of these are affected by the various individual difference 

variables. 

Need Achievement 

The variable of need for achievement is another indi

vidual difference variable whose effects on learning need 

to be examined in detail. Research regarding this variable 

has been hampered by a number of difficulties. The most 

frequently employed measure of need-achievement is that of 

the Thematic Apperception Test (McClelland, Atkinson, Clark, 

& Lowell, 1953). Several studies (Birney, 1959; Haber & 

Alpert, 19 58; Krumboltz & Farguhar, 19 57) have indicated 

that the test-retest reliability of this measure is unsatis

factory. Another factor, concerning the TAT, that hinders 

research is the time consuming administration and scoring 
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procedures. A third factor is the amount of training re

quired for administering and scoring the test. 

Another instrument that offers a measurement of need-

achievement is the Edwards Personal Preference Schedule 

(Edwards, 19 59). A number of studies, however, have found 

that the achievement measure of this instrument does not 

correlate well with the Thematic Apperception Test measure 

(Atkinson & Litwin, 19 60; Barnette, 19 61; de Charms, Morri

son, Reitman, & McClellan, 19 55; Marlowe, 19 59). 

Perhaps for these reasons, research into the effects of 

this variable in concept learning has been lacking. A re

cent need-achievement scale, the Mehrabian Achievement Scale 

(Mehrabien, 19 6 8) appears to have overcome the shortcomings 

of both the Thematic Apperception Test and the Edwards Per

sonal Preference Schedule. The male and female versions of 

the scale each consist of 26 items to which the individual 

registers his agreement on a scale-from -4 to +4. This 

renders the scale relatively easy to administer and score. 

The scale also correlates significantly with the achievement 

scale of the Thematic Apperception Test. Persons scoring 

high on the achievement scales are described as persons who 

"have a stronger motive to achieve relative to their motive 

to avoid failure." Low achievers were described as persons 

with "a stronger motive to avoid failure relative to their 

motive to achieve [Mehrabian, 1968, p. 494]." Several 
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behavioral differences between high and low need-achievers 

exist that would appear to be related to performance on 

conceptual learning tasks. Mischel (1961) found that high 

achievers were better able to delay gratification than low 

achievers. A difference in time perspective has also been 

noted with high achievers appearing to have a more distant 

future perspective than low achievers (Ricks & Apley, 19 60). 

Differences in problem solving have also been found. 

Mehrabian (19 6 8) noted that high achievers tended to prefer 

activities that were skill oriented, whereas low achievers 

preferred tasks that were more chance oriented. 

From the data relating to control orientation and that 

of need-achievement, it would appear that the two measures 

should be strongly correlated. However, in a review of 

some of the literature regarding the correlation of control 

orientation, with other personality variables. Gold (19 6 8) 

reported: 
i 

Previous attempts to relate need achievement to ; 
I-E scores, however, have established only slight J 
relationships. Odell (1959) reported a significant * 
correlation coefficient of -.25 between I-E scores 
and need-achievement, measured by the TAT content-
analysis method. Lichtmen and Julian (1964) , using 
the French method of scoring need-achievement, re
ported a nonsignificant coefficient of -.27 between 
need-achievement scores. 

Present results are in accordance with those of 
this last study. The correlation coefficient be
tween need achievement, as measured by the French 
Tests of Insight, and I-E scores for university 
males was -.13 (n = 38) and for university females 
-.19 (n = 68). Both coefficients are insignifi
cant [p. 983]. 
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As can be seen, the relationship between control 

orientation and need-achievement has not been clearly 

establidhed. Mehrabian (19 68) reported the first corre

lation between his achievement scales and the Rotter (19 66) 

internal-external control scale. The male achievement scale 

correlated .64 and the female scale correlated .41 with the 

control orientation scale. The skill orientation demon

strated by high achievers would appear to be an important 

characteristic to consider in human learning research. 

Conclusions from the Review 

A review of the literature in concept identification 

revealed several trends in the research. The first per

tained to the areas within conceptual learning that have 

been studied. A large amount of research has been devoted 

to the study of the effects of task variables upon concept 

learning performance. As the review has shown, research 

investigating the length of the post-feedback interval, 

presentation time, and other areas has resulted in the re

porting of studies that have been fairly consistent in their 

results. A much smaller amount of attention has been given 

to the study of individual difference variables and their 

relation to concept learning performance. Control orienta

tion and achievement motivation would appear to be two 

individual difference variables whose effects upon concept 
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identification need to be systematically examined. A second 

trend has to do with the choice of experimental paradigm 

used in research. The reception paradigm appears to have 

been employed in research to a much greater extent than has 

the selection paradigm. Several studies (Huttenlocher, 

1962; Murray & Gregg, 19 69) have compared the two paradigms. 

Generally, the results indicated that subjects had fewer 

errors and that the number of the trial on which the last 

error was made (TLE) was lower on the reception task than 

on the selection task. A comparison of the two paradigms 

was also conducted by Laughlin (1969), who found no overall 

difference between the two paradigms concerning the mean 

number of card choices to solution. He did report, however, 

more "logical" performance (as measured by fewer untenable 

hypotheses or hypotheses inconsistent with available informa

tion) in the reception paradigm. A more critical investiga

tion of possible relationships among other components of 

the two paradigms remains to be taken. Finally, research j 

with individual difference variables has tended to look at * 

overall performance on problems and has neglected a more 

thorough examination of how these variables effect within 

problem aspects such as the efficiency of the strategy em

ployed by the subject and his confidence in his perfonnance. 

In summary, the next logical step would involve a more 

systematic approach to the study of individual difference 
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effects upon concept identification. This would involve 

the examination of the effects of these individual dif

ference variables upon factors or components within each 

of the two research paradigms. Relationships among com

ponents of the two paradigms should also be examined so 

that a greater understanding of them may be attained. 

Statement of the Problem 

In the light of the general lack of research concerning 

individual differences in concept identification, an attempt 

at a systematic study of the effects of control orientation 

and achievement motivation upon conceptual behavior in both 

the reception and the selection paradigm was proposed. As 

could be seen in the literature review, a number of studies 

have brought out the importance of the study of individual 

difference variable effects on concept learning. Hester 

and Tagatz were able to show that a subject's cognitive style i 
( 

could have a commanding effect on his performance in certain g 

I 
concept identification tasks. Similarly, Brown and Gordon Ĵ  

(19 71) were able to show that the extent to which a subject 

perceives himself as responsible for his outcomes or the 

extent to which he perceives his outcomes as being deter

mined by uncontrollable external forces, can effect his per

formance on a two-choice probability learning task. This 

work was taken as support for the position that a better 

<' 
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understanding of the effects of individual difference vari

ables, upon learning is needed. 

It is hypothesized that the two individual difference 

variables of control orientation and achievement motivation 

will be related to performance in concept identification. 

Both internally oriented persons and high need-achievers 

have been shown to be associated with a preference for, and 

better performance on tasks reflecting skill whereas ex

ternals and low need-achievers have shown a stronger orien

tation toward tasks involving chance. Internals and high 

achievers have also been associated with a stronger reliance 

on previous information when confronted with various learn

ing tasks. 

The concept identification task is one in which strate

gies of varying efficiencies can be employed. It would 

therefore be predicted that the individual difference vari

ables of locus of control and achievement motivation, with 
i 

f 
their strong chance versus skill orientations, will be re- j 

s 
lated to concept learning performance. 

Efficiency in the reception paradigm of concept identi

fication is measured in terms of the number of the trial on 

which the last error was committed (TLE) and by the total 

number of errors committed on the task. In similar fasion, 

efficiency on the selection paradigm is measured in terms 

of the niamber of cards needed to reach solution. The 



37 

stimuli of a reception paradigm are usually internally 

orthogonal. This would mean that an assimilation and inte

gration of previous information received from the task with 

current information received from the task would result in 

faster problem solution. The entire stimulus population 

is presented at the beginning of the selection paradigm. 

The subject is given control over the order of the stimuli 

to which attention is directed. Therefore, an integration 

of information received from a current card choice with in

formation received from previous card choices would result 

in faster problem solution. It is therefore predicted that 

a skill orientation of the type associated with internals 

and high need-achievers would be related to faster problem 

solution on these paradigms, as indicated by low values on 

the three dependent variables just mentioned. These three 

variables (trial of last error, errors, and card count) 

reflect overall problem performance. 

The "fine grain" measures of the two paradigms with i 
i 

which a relationship with the individual difference vari- X 

ables would be expected are the information processing 

measures of logical retention of dimensions that should be 

retained, and logical deletion of dimensions that should be 

deleted (reception paradigm), and focusing and untenable 

hypotheses scores (selection paradigm). These are highly 

sensitive measures that also reflect the integration ol 
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previous with current information. Here, it would be pre

dicted that a control and need-achievement orientation 

reflecting "skill" would be related to superior performance 

as indicated by high values on these variables. 

A number of components of the two experimental para-
0 

digms of selection and reception appear to involve the same 

type of behavior. The trial of last error on the reception 

task (a measure of problem solving efficiency) can be com

pared to card count of the selection paradigm (an efficiency 

measure). To the extent that both paradigms represent the 

same concept identification behavior, these two variables 

would be expected to correlate quite highly. Similarly, 

the focusing score on the selection paradigm (an information 
\ 

processing measure) could be compared to logical deletion î  

of the reception paradigm. Both measures reflect the extent ' 

to which the subject is integrating previous information 

with current information and efficiently deleting irrelevant 
i 

information. Once again, to the extent that both paradigms j 
\ are measuring the same kind of concept solving behavior, a ^ 

high correlation between the two would be expected. It will 

be recalled, however, that in the reception paradigm, the 

experimenter controls the presentation of the stimuli 

whereas in the selection paradigm, the order in which the 

stimuli are attended to is subject-controlled. 
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Finally, in an effort to add clarity to the contro

versy regarding the relationship between need-achievement 

and locus of control, the correlation between the Rotter 

Internal-External Locus of Control Scale and the Mehrabian 

Achievement Scales will be reported. 

it 

4 



CHAPTER I I 

METHODOLOGY 

S u b j e c t s 

The subjects were 81 undergraduate students (40 males 

and 41 females) enrolled in psychology courses at Texas 

Tech University. All subjects were administered the 

Mehrabian Achievement Scale and Rotter's Internal-External 

Locus of Control Scale at a class meeting prior to their 

participation in the study. 

Apparatus and Procedure 

Each subject was presented with three concept identi

fication tasks: reception, selection, and confidence. The 

presentation of the reception, and selection task was counter

balanced so that one-half the subjects received the reception 

task as their first task while the second half received the 

selection task as their first task. The confidence task 

was always the last task administered. Upon arrivat at the 

experimental room, the subject was immediately seated and 

presented with taped instructions for the first task. In

structions for each of the other two tasks were presented 

in similar fashion. 

Reception task. Stimuli for the reception task con

sisted of verbal descriptions of imaginary trees. The six 

40 
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binary attributes of the trees and their values were listed 

on separate cards, presented to the subject by a set of six 

Rolo-dex files (see Figure 3). The six attributes of the 

trees and their binary values were: size of tree (large-

small) ; type of leaf (broad-narrow); color of blossoms 

(blue-yellow); texture of bark (coarse-smooth); color of 

trunk (white-black); and color of fruit (red-green). On 

each trial, a value of one of the tree's attributes (for 

that trial) was made available to the subject by a card in 

each of the six Rolo-dex files, corresponding to the six 

attributes. In order to observe the value of a particular 

attribute, the subject was required to "flip" a cover card 

on that particular file, exposing the value of that par

ticular dimension on that particular trial. The subject 

was instructed that he could observe as many of the six 

attributes as he wished. Following the attribute selection, 

the subject was required to respond by classifying the tree 

as a "Type A" tree, or a "Type B" tree, by pointing to one 

of the cards entitled Type A and Type B. The experimenter 

then adjusted the apparatus to the next trial and simulta

neously pointed to the correct classification. The stimulus 

display was now ready for the next trial, with all six values 

of the six attributes covered by cover cards. A ten second 

post-feedback interval followed, the end of which signaled 

the next trial. The problem was considered solved as soon 
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as the subject had correctly classified eight instances or 

trees in a row. 

The instructions for the task were structured such that 

the subject was "ushered" through a sample problem. They 

began as follows: 

You are about to take part in a learning experiment. 
Though the task may seem difficult at times, it is 
in no way a test of your intelligence. Just do the 
best you can at all times. 

At this point, the subject was directed to a sample 

problem comprised of two binary dimensions. The problem 

was presented on two Rolo-dex files. 

On the table in front of you is a display apparatus 
on which you will be shown a series of flowers. 
But instead of showing you a picture of a flower, 
I will show you a verbal description of a flower. 
As you can see on the apparatus, I have listed some 
characteristics or features that a particular flower 
may have. If you will flip the white card over be
neath the characteristic labeled "Type of Flower," 
I will show you how the apparatus works. 

The si±>ject then flipped the white card to see the 

word "Daisy" on the uncovered card. 

As you can see, the particular flower being dis
cussed is a daisy. Go ahead and uncover the values 
of the next characteristic (Color of Flower). 

The subject then flipped the cover card of the remaining 

characteristic or attribute to reveal the word "Red." 

As you can see, we have jusc described a red daisy. 
Now this is the way in which I will be presenting 
hypothetical flowers to you. You will simply have 
to imagine what the flowers look like since I do 
not show you pictures of them. 
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The subject was now shown how to make a classification 

(Pretty or Not Pretty) and receive subsequent feedback. 

It so happens that I think a red daisy is a pretty 
flower. To see if I am right, you want to place 
your finger on the card marked "Pretty" on the 
table. Go ahead and place your finger on the card. 

After the subject placed his finger on the card, the 

experimenter followed by placing his finger on the card 

marked "Pretty," indicating that the classification was 

correct. 

The flower, indeed, is pretty. I was right. Let's 
look at the next flower. Flip over the cards cover
ing the characteristics to see what the flower looks 
like. 

At this point, a gap in the tape allowed the subject 

enough time to flip the cards over to view tlie next flower. 

This time the flower is a red tulip. I think that 
this flower is pretty. Go ahead and place your 
finger on the card marked "Pretty." 

This was followed once again by the experimenter placing 

his finger on the card marked "Pretty." 

The flower is indeed pretty. As you can see, both 
the first and second flower were considered pretty, 
even though the type of flower changed values from 
daisy to tulip. Go ahead and look at the next 
flower. 

The subject did this and the instructions continued. 

It's a tulip again; however, tills time the color 
of the flower is yellow. Therefore, I guess that 
this flower is not pretty. Go ahead and point to 
the card marked "Not Pretty." 
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After a short pause in which the experimenter also 

placed his finger on the card marked "Not Pretty," the 

instructions continued. 

We're right. The yellow tulip was not pretty. So 
it appears that in this case, any red flower, re
gardless of whether it was a tulip or a daisy, was 
pretty. When the flowers were yellow, they were 
not pretty. The classification rule was based on 
a single characteristic of the flower, namely, the 
color of the flower. The type of flower was irrele
vant as to whether or not the flower was pretty. 
Look at the next flower to check this out. 

After uncovering the characteristics of the next 

flower, the instructions continued. 

This flower is not pretty. So, as you can see, the 
type of flower made no difference as to whether or 
not the flower was pretty. Since this character
istic was irrelevant, you could even ignore it by 
not flipping the cards over. Go ahead and flip over 
the characteristic of "Color of Flower" only, and 
point to the card that you feel classifies it. 

At this point, the subject would point to the correct 

classification and the problem apparatus was removed. The 

subject's attention was then directed to the larger experi

mental task. The instructions continued as follows: 

Well, this is what the experiment is about. You 
will now receive a problem and you will be on your 
own. You will notice that the number of character
istics has been increased to six. Don't worry 
about it though. The problem works just like the 
preceding one in that the classifications are to be 
made on the basis of one and only one characteristic. 
All you have to do is find that one characteristic. 
This time, you will receive descriptions of trees. 
I will tell you ahead of time that some of these 
trees are "Type A" trees and some of them are "Type B" 
trees. The presence of one of the values of one of 
the characteristics will rr.akc the tree a Type A tree 
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while the absence of this value will make the 
tree a Type B tree. Your job will be to learn to 
classify each tree. Once again, the classifica
tion rule will be just like the flower problem, 
in that the classification will be based on a 
single characteristic. You will recall that in 
the flower problem, color was the relevant char
acteristic with red being "Pretty" and yellow 
being "Not Pretty." You must simply identify on 
which of the six characteristics the classifica
tion rule is based as quickly as possible. Think 
about that now. Remember, if you knew which char
acteristic it was, you could ignore the other 
characteristics, as we did on the flower problem, 
since they would be irrelevant to the solution of 
the problem. You may look at any or all of the 
six characteristics on a particular tree, but 
remember—one is all you need to look at, if only 
you know which one it is. After you have finished 
looking at as many of the cards as you wish to, 
flip the divider over and then classify the tree. 
Classify each tree as a Type A or Type B—by plac
ing your finger on the corresponding card. After 
you do this, I will point to the correct classi
fication and we will begin another trial. 

A ten second post-feedback interval followed after 

which the experimenter signaled the beginning of the next 

trial. 

To begin another trial, I will say the word "okay" 
and you may then look at as many characteristics 
of the next tree as you wish. You will continue 
to do this until you have achieved a certain number 
of correct classifications in a row. 

As could be seen from the instructions, the conceptual 

rule was one of simple affirmation. 

Selection task. In this tabk, the entire stimulus dis

play was presented to the subject at the same time. The 

stimulus display was a white poster board containing an 8 x 8 

\ 
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array of sixty-four 3 3/4x3 1/2 inch drawn cards. The 64 

cards represented all possible combinations of six "plus 

and/or minus" signs in a row. Each position was a different 

color so that the color name was the attribute or dimension 

while the plus or minus was the value of each dimension (see 

Figure 4). 

The subject was told that he was to try to discover a 

conjunctive concept, meaning that two values (plus and/or 

minus on two particular colors) must be present for the card 

to be considered as a "positive" instance or containing the 

concept. Subjects were instructed to solve the problem in 

as few card choices as possible, regardless of time. After 

the subject was oriented toward the task, he received the 

following instructions: 

This is an experiment in problem solving. There 
are 64 cards on this table, arranged in 8 rows 
of 8 cards each and numbered from 1 to 64. These 
cards are all possible combinations made by taking 
6 colors, each color being either a plus or a minus. 
The colors are called attributes or characteristics 
while the plus and minus are called values. 

At this point, the six colors and the plus and minus 

values were pointed out to the subject. Also, the subject's 

attention was directed at the systematic arrangement of the 

cards and the values. 

These cards can be grouped together or categorized 
in a large number of ways by following a specified 
rule. The rule defines a concept, and a concept is 
the group of all cards that satisfy that rule. The 
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rule is that the card must have two particular 
values, plus or minus, on two particular colors. 
For example, all cards with a black plus and a 
green minus could be the concept. 

The subject's attention was directed at cards that had 

the mentioned concept. 

Or all cards with a brown plus and a red plus 
are the concept. Can you find such a card? 

Here the recorder was stopped until the subject could 

find examples of the concept. They were then continued. 

In the problem, I will have some concept in mind 
and your job will be to determine what it is. I'll 
start you off by giving you the number of one of 
the cards that is included in the concept--that is, 
one of the group of cards that exemplify the concept 
I have in mind. Then you will select any card you 
wish to in order to get information as to whether 
or not the card you select is also included in the 
concept. If the card you selected is included in 
the concept, I will say "yes." If the card you 
selected is not included in the concept, I will 
say "no." To be included in the concept, the card 
must exactly satisfy the rule. 

At this point, the subject was shown cards that only 

satisfied half the rule and was instructed that these would 

be classified "no" or as not being exemplars of the concept. 

The instructions were then continued: 

Next, you will make a hypothesis or your best guess 
as to what concept you think I have in mind. So 
you will go on selecting cards and making hypotheses 
until I am really sure that you know that your hypoth
esis is the only one I could possibly be thinking of. 
The object is to find out exactly what concept I have 
in mind in as few card choices as possible. 

After the instructions were completed, the subject v/as 

shown a "positive" instance or card. The subject then 

TEXAS liicn liuMiit 
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selected a card to which the experimenter responded "yes" 

if that card contained the concept or "no" if it did not. 

The subject then made a hypothesis as to what he felt the 

concept to be on the basis of the "new" information. He 

was not told whether the hypothesis was correct or not. In 

other words, the subject was to keep the hypothesis as long 

as it was consistent with the information he was receiving 

from the card choices. The experiment continued until the 

subject had disproved, by his card choices, all other pos

sible hypotheses, and had determined the correct hypothesis. 

Confidence Task. The final task involved the Rolo-dex 

apparatus of the reception task. This task was a reception 

task similar to the other. The subject was told that an

other characteristic was randomly chosen to be relevant. 

In this task, however, the subject, after making a classi

fication, also indicated his confidence in his classifica

tion. This was accomplished by requiring the subject to 

circle a value (from 1 to 7) reflecting his confidence. 

Feedback was then given. The instructions went as follows: 

The last task will be exactly the same as the 
previous task that used the card apparatus. I 
will choose another characteristic, at random, to 
be relevant. In addition to solving the problem, 
I want you to indicate, using the sheet given you, 
how sure you are of your classification by circling 
the value that best represents your confidence in 
your choice. I will then give you the correct 
classification. All other procedures will be the 
same as the last problem. 
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Unknowing to the subject, a bogus feedback system 

(Chatfield & Janek, 19 72) was introduced into the task. 

Feedback for the first three trials always indicated that 

the subject was in error, while feedback for the next four 

trials indicated success. The task was stopped after the 

seventh trial. 



CHAPTER III 

RESULTS 

Analysis 

A correlational analysis was performed on the data to 

examine relationships involving the following: 

1. Control orientation and performance on the recep

tion and selection paradigms of concept identifi

cation. 

2. Achievement motivation and performance on the re

ception and selection paradigms of concept 

identification. 

3. Components of the reception paradigm with com

ponents of the selection paradigm. 

4. Rotter Internal-External Locus of Control Scale 

and the Mehrabian Achievement Scale. 

Locus of Control and Achievement 
Motivation 

Scores on the Rotter Internal-External Locus of Control 

Scale ranged from a minimum value of zero (extreme internal 

orientation) to a maximum value of 21, with a mean of 10.02 

and a standard deviation of 4.35. Scores on the Mehrabian 

Achievement Scale ranged from a minimum value of -36 to a 

maximum value of +61, with a mean of 3.60 and a standard 

deviation of 18.99. 

52 
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The correlation between the Rotter Internal-External 

Locus of Control Scale and the Mehrabian Achievement Scale 

was computed and found to be significant (r=-.278, p<.01). 

The negative correlation indicated that persons with low 

locus of control scores (reflecting an internalized control 

orientation) tended to score high on the achievement scale 

(indicative of high achievement motivation). 

In an effort to examine the effects of both individual 

difference variables on concept identification, the effect 

of each shall be presented in turn. 

Locus of Control and 
Concept Identification 

Correlation coefficients were computed between the 

components of trial of last error, total number of errors, 

and average number of dimensions selected for viewing per 

trial from the first reception task and the degree of 

internality-externality, as measured by Rotter's I-E Scale. 

The correlations were .172, .085, and -.109 respectively. 

As can be seen, these correlations were quite low and non

significant. Therefore, no evidence of a correlation be

tween a subject's control orientation and his performance 

on these measures of the reception task was found. The 

means and standard deviations of the three dependent vari

ables of trial of last error, total errors, and average 

number of dimensions selected per trial were 8.41, 8.61; 

4.44, 4.42; and 3.76, 1.2 5 respectively. 
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Performance on the three components of the selection 

task were correlated with the subject's control orientation 

scores. The three components were the focusing score, card 

count, and the untenable hypotheses score. The number of 

card choices reflected the number of cards needed by the 

subject to reach criterion in the problem. The information 

processing behavior of the subject was recorded as his focus-

ing score (Laughlin, 19 68, 19 73b). Two rules were followed 

in determining this score. These were: 

1. Each card selection must obtain information 
on a new attribute. 

2. The hypothesis must be tenable. 

The total number of instances that satisfied both of 

these two rules was then divided by the total number of 

selections on the problem to obtain a continuous focusing 

score from 0.00 to 1.00. Laughlin (19 73b) stated: 

The crucial quantifiable aspects of focusing 
strategy are considered to be the degree to which 
a person gains information by his sequence of in
stance selections and hypotheses, and the degree 
to which his hypotheses are tenable with previous 
information [p. 10]. 

An untenable hypothesis is one that contradicts avail

able information in any way. To arrive at the untenable 

hypothesis ratio, one divides the total number of untenable 

hypotheses by the total number of hypotheses minus one 

(McGlynn & Schick, 19 73). 
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The correlations of control orientation with focusing 

score, card count, and untenable hypotheses score were -.090, 

.053, and .009 respectively. The respective means and stan

dard deviations of these dependent variables were: .357, 

.240; 10.74, 7.95; and .359, .349. Once again, no evidence 

of a correlation between subject's control orientation and 

performance on the measures of the selection task were found. 

The third task, which was also a reception task, allowed 

for a trial by-trial analysis of any possible relationships 

between control orientation and the reception paradigm. It 

was felt that since the subject might be in different stages 

of the problem solving process as the problem goes along, a 

correlation with overall performance might be making the 

effects of the individual difference variable. A second 

reason for this type of analysis being employed was the fact 

that bogus feedback was used, and confidence ratings were 

obtained on a trial by trial basis. The first three trials 

led to "error" feedback while the next four trials resulted 

in "success" feedback. In this task, dimensions selection 

on each trial and the corresponding confidence in the re

sponse on that trial was correlated with the control orien

tation variable. The analysis revealed no evidence of a 

correlation between a subject's control orientation and the 

number of dimension selected for viewing across a run of 

errors or across a run of successes. Also, no evidence ot a 
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relationship was found between the control orientation vari

ables and the subject's confidence in his responses across 

a run of errors or across a run of successes. 

The dimension selection on the third task was further 

analyzed in terms of the logical retention and logical 

delection of dimensions or attributes across the seven trials 

Each subject received a logical deletion score, a logical 

retention score, and an overall logical response score, all 

in terms of percentage. This analysis looked at the at

tributes which were being deleted and at those that were 

being retained. If an attribute was observed to change 

values over Trials n-2 and n-1 while feedback remained con

stant (or vice versa), the attribute should logically be 

disconfirmed and thus should be deleted or not sampled on 

Trial n. Therefore, on each Trial n, attributes were classi

fied in two ways: 

1. Whether or not they were disconfirmed in the two 

preceding Trials n-2 and n-1 (given that they 

had been observed by the subject). 

2. Whether or not they were selected on Trial n. 

Two trials were needed to disconfirm an attribute. 

Therefore the logical deletion, retention and overall logi

cal response scores were based on Trials 3-7. Attribute 

selection on Trial 3 was dependent on feedback conditions 

on Trials 1 and 2. Likewise, attribute selection on Trial 4 
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was dependent on feedback conditions on Trials 2 and 3. It 

will be recalled that the first three trials resulted in 

error feedback (bogus feedback) while the next four resulted 

in success feedback. Therefore, from these trials, a dele

tion score (reflecting the total number of attributes logi-
0 

cally deleted across Trials 3-7 divided by the total number 

of attributes that should have been deleted), a retention 

score (reflecting the total number of attributes that were 

logically retained divided by the total number of attributes 

that should have been retained across trials 3-7) and an 

overall logical response score (reflecting the total number 

of logical responses, both retentions and deletions, divided 

by the total number of possible logical responses across 

Trials 3-7) were obtained. The results of the analysis re

vealed low and non-significant correlations between the I-E 

scores and the percentage of logical deletions (r = .014, 

p>.05), the percentage of logical retentions (r = .009, 

p>.05), and the percentage of overall logical responses 

(r = .038, p>.05). The respective means and standard devia

tions of these three dependent variables were .325, .325; 

.851, .175; and .607, .173. 

Achievement Motivation and 
Concept Identification 

In similar fashion, performance on the components of 

the reception task were correlated with achievement motiva

tion as measured by the Mehrabian Achievement Scales (196 8). 
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The correlational analysis did not indicate evidence of a 

correlation between this individual difference variable 

and performance on the first reception task. The correla

tions of achievement motivation with the reception variables 

of trial of last error, the total number of errors, and the 

average number of dimensions for viewing per trial were 

-.0 86, -.09 6, and -.100 respectively. 

There was also no evidence of a correlation between 

achievement motivation and the three task variables of the 

selection paradigm. The correlations of the individual 

difference Variable with the task variables of focusing 

score, card count, and untenable hypotheses score were .109, 

.007, and .004 respectively. 

The relationship between achievement motivation and 

performance on the third task was investigated in similar 

fashion in the investigation of the effects of locus of 

control on this task. The results of the analysis found 

no evidence of a relationship between a subject's motivation 

to achieve and the number of dimensions chosen for viewing 

across a run of errors or across a run of successes. Also, 

there was no evidence of a correlation between achievement 

motivation and the subject's confidence in their responses 

across these trials. The data were examined with regard to 

the logicalness of responses on this task (as they had with 

the locus of control variable). The analysis indicated that 
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a significant relationship existed between scoring high on 

the achievement motivation scale and attaining a high logi

cal deletion score (r = .284, p^.05). The logical response 

score also correlated with achievement motivation (r = .286, 

p>.01), indicating that persons scoring high in achievement 

motivation tended to attain high overall logical response 

scores. No evidence of a correlation between logical re

tention and achievement motivation was found. It was fur

ther found that logical deletion correlated quite high 

(r = .880, p>.01) with overall logical responses, while no 

evidence of a correlation was found between either logical 

responses or logical deletion with logical retention. It 

was therefore held that the high correlation between over

all logical responses with achievement motivation was due 

primarily to the logical deletion behavior of persons with 

high achievement scores. 

Comparing Reception 
with Selection 

A comparison of the components of the two paradigms 

was carried out to see if performance on components of one 

task were related to performance components of the other. 

Table 1 presents the correlations that were studied. 

From Table 1, it can be seen that, in general, per

formance on the two tasks appeared to be unrelated. The 



TABLE 1 

CORRELATIONS OF COMPONENTS OF THE RECEPTION PARADIGM 
WITH COMPONENTS OF THE SELECTION PARADIGM 

60 

Reception Components Selection Components 

Focusing Card Untenable 
Score Count Hypotheses 

1. 

2. 

Trial of last error 
(Task I) 

Total errors (Task I) 

-.152 

-.156 

.254* 

.259* 

.143 

.140 

3. Average dimension 
selection (Task I) -.013 -.010 -.005 

4. Logical retention 
(Task III) .126 .012 -.160 

5. Logical deletion 
(Task III) .063 .128 ,013 

6. Logical responses 
(Task III) .042 .164 .033 

*p<.05 
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two exceptions are the correlations of trial of last error 

with card count and the total errors with card count. 

Although the correlations were significant, they were low. 

An increasing total number of errors on the reception task 

appears to be related to an increasing card count on the 

selection task. Also, the trial of the last error appears 

to be related to card count. Efficiency on the selection 

task, as measured by the focusing score was not signifi

cantly related to logical retention, logical deletion, or 

logical responses in general on the reception task. 

Relationships of Components— 
Selection Paradigm 

The relationships among the components of the selection 

paradigm were computed and examined. The focusing score 

or efficiency score was found to correlate negatively with 

the untenable hypothesis measure (r = -.789, p<.01) and with 

the card count score (r = -.589, p<.01). This was taken 

to indicate that high efficiency within the selection para

digm is correlated with a low number of untenable hypotheses 

and with a low card count. This hypothesis is further sup

ported by the finding that card count was positively corre

lated with the number of untenable hypotheses (r = .629, 

p<.01) . 
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Relationships of Components-
Reception Paradigm 

The components of trial of last error, total number of 

errors, and average number of dimensions selected for view

ing were correlated with each other (first reception task). 

Trial of last error correlated significantly with the total 

number of errors (r = .945, p<.01) indicating that as the 

trial of last error is increased, the total number of errors 

committed also increased. Neither the trial of last error 

component or the total number of errors component correlated 

significantly with the average number of dimensions selected 

for viewing component, their correlations being .159 (p>.05) 

and .154 (p>.05) respectively. 

The components of the reception paradigm of the third 

task were similarly analyzed. A correlational analysis was 

applied to the number of dimensions selected over each of 

the seven trials and the subject's expressed confidence in 

his classification on that trial. The results can be seen 

in Table 2. 

The correlations between the number of dimensions 

selected for viewing and corresponding confidence of the 

subject in his classification were not significantly related 

(p>.05) for the first three trials. It will be recalled, 

that the first three trials resulted in "error" feedback 

(bogus feedback). Significant negative correlations 
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TABLE 2 

CORRELATIONS OF DIMENSION SELECTION AND EXPRESSED 
CONFIDENCE IN THE SECOND RECEPTION TASK 

Trial 

1 -.200 

2 -.134 

3 -.096 

4 -.299* 

5 -.289* 

6 -.317* 

7 -.386* 

*p<.01 
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between the two components were found for the next four 

trials. On these trials, the subject was given "success" 

feedback (bogus feedback). These results indicate a de

creasing number of dimensions selected by the subject for 

viewing with an increasing confidence in his classification 

over the last four trials. It must be recalled that the 

subject, on trial 4, had not yet received "success" feed

back when he gave his confidence in his classification. 

Figure 5 shows that the mean number of attributes or 

dimensions chosen for viewing on each of the seven trials 

decreased over the trials. A corresponding increase in 

confidence by the subject (indicating that he felt his 

classification was correct) was found as can be seen in 

Figure 6. These data were taken to indicate that dimension 

selection decreased over trials and was accompanied by a 

corresponding increase in confidence of response. 

The number of dimensions selected for viewing was also 

correlated with logical retention, logical deletion, and 

logical responses in general. These correlations may be 

found in Table 3. 

The first measure of logical retention, logical deletion 

and logical responses occurred at the third dimension selec

tion (based on dimension selection and feedback for the 

first two trials). The results indicated significant posi

tive correlations between the number of dimensions selected 
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TABLE 3 

CORRELATIONS OF DIMENSION SELECTION WITH LOGICAL RETENTION, 
LOGICAL DELETION, AND LOGICAL RESPONSES IN THE 

SECOND RECEPTION TASK 

Dimension 
Selection 
Trial 

1 

2 

3 

4 

5 

6 

7 

*p<.05 

**p<.01 

Logical 
Retention 

.150 

.178 

.385** 

.284* 

.330** 

.502** 

.378** 

Logical 
Deletion 

-.226* 

-.336** 

-.566** 

-.696** 

-.624** 

-.606** 

-.596** 

Logical 
Responses 

-.304** 

-.374** 

-.417** 

-.582** 

-.518** 

-.389** 

-.392** 
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for viewing and the retention of dimensions that should be 

retained. Significant negative correlations were found 

between the number of dimensions selected for viewing and 

the deletion of dimensions that should be deleted. Logical 

response scores correlated negatively with number of dimen

sions selected for viewing over the trials reported. 

As noted previously, logical response scores were also 

correlated with logical retention and with logical deletion 

scores. The correlations were .133 (p>.05) and .880 (p<.01) 

respectively. No evidence of a correlation between logical 

retention and logical deletion was found. 

Extreme Group Analysis 

The correlational analysis was extended to the per

formance of the 25 highest and 25 lowest scoring subjects 

on the locus of control scale in an effort to check for 

possible relationships between this individual difference 

variable and concept identification performance that may 

have been undetected by the analysis based on the entire 

sample. The mean and standard deviations of the I-E vari

able on this sample were 10-12 and 5.42 respectively. The 

results of the analysis can be seen in Table 4. 

As can be seen, the analysis of the extreme groups 

failed to detect evidence of a correlation between control 

orientation and performance on any of the components of 

the concept identification tasks. 
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TABLE 4 

CORRELATIONS OF LOCUS OF CONTROL EXTREME-GROUPS AND 
PERFORMANCE ON COMPONENTS OF THE THREE CONCEPT 

IDENTIFICATION TASKS 

Dependent 
Variables 

Reception Task 

1. Trial of Last Error .169 
2. Errors .057 
3. Average Dimension Selection -.119 

Selection Task 

1. Card Count .048 
2. Untenable Hypotheses Score .0 21 
3. Focusing Score -.0 42 

Confidence-Reception Task 

1. Logical Retention 
2. Logical Deletion 
3. Logical Responses 

024 
019 
042 
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A similar analysis was performed on the performance 

of the 25 highest and 25 lowest scoring subjects on the 

achievement scale. The results of this analysis may be 

seen in Table 5. 

As can be seen from Table 5, the effects of achievement 

motivation appeared to be independent of perforroance on the 

three concept identification tasks. The exception was the 

correlations of this variable with logical deletion and 

logical responses in general. It will be noted that the 

same results were found when the analysis was applied to 

the performance of the entire sample. This analysis also 

brought the analysis of the results more in line with the 

"extreme-group" analysis of studies mentioned in the liter

ature review. It also added support to the findings of the 

major analysis, indicating the relative independence of 

these two individual difference variables with concept iden

tification performance. 
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TABLE 5 

CORRELATIONS OF ACHIEVEMENT MOTIVATION EXTREME-GROUPS AND 
PERFORMANCE ON COMPONENTS OF THE THREE CONCEPT 

IDENTIFICATION TASKS 

Dependent 
Variables 

Reception Task 

1. Trial of Last Error -.184 
2. Errors -.209 
3. Average Dimension Selection -.10 2 

Selection Task 

1. Card Count .151 
2. Untenable Hypotheses Score .020 
3. Focusing Score .00 8 

Confidence-Reception Task 

1. Logical Retention .102 
2. Logical Deletion .336* 
3." Logical Responses .329* 

*p<.05 



CHAPTER IV 

DISCUSSION 

Locus of Control-Achievement 
Motivation — 

The correlation between locus of control and need 

achievement suggested a relationship between how an indi

vidual perceives his role in controlling the things that 

happen to him and his achievement motivation. This was 

reflected by a tendency of subjects who attribute positive 

and/or negative events as being due to their own behavior 

to also express a stronger motivation to achieve relative 

to their motivation to avoid failure. On the other hand, 

the tendency to attribute the positive and/or negative 

events that happen to oneself to chance or luck correlated 

with the tendency to be more strongly motivated to avoid 

failure relative to the motivation to achieve. These re

sults help to add clarity to the work of Gold (19 68) who 

reported the relationship between control orientation and 

achievement motivation as not well established. As was 

mentioned in the literature review, the general lack of the 

establishment of this relationship appeared to be due to a 

number of factors. The most frequently employed measure of 

need-achievement has been the TAT, a scale that also has the 

characteristics of being time consuming in administration 

72 
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and in scoring. The test-retest reliability of this scale 

has also been questioned. Finally, the large amount of 

training required regarding the :idininistration and scoring 

of the scale may have prohibited some of its use in re

search. The achievement scale of the Edwards Personal 

Preference Schedule provided the ease of administration 

and scoring that was desired, but was found by several 

studies (Atkinson & Litwin, 19 60; Barnette, 19 61; de Charms, 

Morrison, Reitman, & McClellan, 19 55; Marlowe, 19 59) to not 

correlate well with the TAT. What was needed then was a 

scale that had the ease of administration and scoring of 

the Edwards Personal Preference Schedule and that correlated 

with the achievement scale of the TAT. It would appear that 

the Mehrabian Achievement Scale offers these qualities. The 

results of the present study support the work of Mehrabian 

(19 68) who also found the two variables to be correlated. 

Locus of Control and Concept 
Identification 

As noted in the literature review, a central theme from 

work with the control orientation variable has been the 

finding of a tendency for internals to outperform externals 

where skill controlled the outcome. Externally oriented 

subjects, on the other hand, were reported to perform better 

in chance-determined situations (Julian & Katz, 196 8; Lef

court, 1965; Lefcourt, Lewis, u Silverman, 1968; Rotter & 
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Mulry, 19 65) . As noted by Joe (19 71), the research studying 

the effects of this variable on learning has not been very 

great in volume, nor very systematic in its approach. Condi

tions tended to vary from study to study. It was therefore 

decided that the possible effects of the individual differ

ence variables examined in this study should be studied in 

a systematic fashion. This would involve the examination of 

these two variables upon performance on both paradigms of 

concept identification, reception and selection. A corre

lational analysis, it was thought, would allow the examina

tion of the effects of the individual difference variables 

upon both overall performance and also upon performance on 

the individual components of each paradigm. As can be seen 

in the result section, no evidence of a correlation between 

control orientation and the various components of the re

ception task was found. Overall performance on the first 

reception task, as measured by the trial of last error, 

total number of errors, and the average number of dimensions 

selected per trial was not significantly correlated with 

control orientation. It was felt that the first reception 

task would allow the skill versus chance orientation of 

internally and externally oriented persons, respectively, 

to manifest itself due to the fact that the instances were 

internally orthogonal. Therefore, a person who could attend 

to all dimensions of the stimulus display and thereafter 
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carry out logical retention and logical deletion of dimen

sions (based on the feedback received) would be expected 

to have a lower trial of last error score, an indication of 

fast problem solution. It was predicted that he would not 

be sampling with replacement, but would instead be employing 

memory in a "skillful" way to arrive at the correct solution. 

The correlations with control orientation, however, were not 

significant, indicating that a subject's control orientation 

bore Tittle relation to his overall performance on a concept 

identification task that employed the reception paradigm. 

When the effects of control orientation on the per

formance on the third task (second reception task) were 

analyzed, similar results were obtained. It will be re

called that in this task, a system of "bogus feedback" 

(Chatfield & Janek, 19 72) was employed to examine the ef

fects of control orientation on the number of dimensions 

selected and the confidence expressed by the subject in his 

response classification. The task allowed for the observa

tion of the siabject's dimension selection and confidence 

across a run of successes and across a run of errors. If 

a subject logically retains and deletes dimensions, the 

number of dimensions that could possibly be relevant follows 

a process of reduction over trials. It was felt that sub

jects who were systematically retaining and deleting dimen

sions over error and success trials would demonstrate en 
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increasing confidence in their classification across the 

error trials as the number of possibly relevant dimensions 

was systematically reduced. Behavior of this sort could 

be classified as more closely akin to "skill" than to 

"chance." Behavior reflecting a chance or "belief in luck" 

orientation would be expressed, it was hypothesized, by a 

stabilized confidence in responses across the "error" 

trials, and increasing confidence across success trials. 

The work of Feather (19 68) supported this hypothesis. The 

author reported that internals made more "typical" changes 

than externals in a skilled task. The authors interpreted 

the results as indicating that internally oriented persons 

tended to see themselves in control of the situation and 

used previous information to influence their decision on 

the task. The present data were not consistent with this 

study. As could be seen in the results, no evidence of a 

correlation between the control orientation variable and 

dimension selection over the seven trials of the third task 

was found. Furthermore, evidence of a correlation with the 

variables of logical retention, logical deletion, and logi

cal responses overall was not found. These were variables 

with.which high correlations with control orientation were 

predicted, as they should have allowed the reported "skill 

orientation" of an internalized control orientation to 

manifest itself. In summary, then, control orientation did 
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not appear to share a significant relationship with any of 

the information processing or efficiency measures of the 

reception task. 

Analysis of the I-E data across the performance com

ponents of the selection task did not support the contention 

that efficiency on the task was related with control orien

tation. As could be seen in the results section, a nonsig

nificant correlation was found between the subject's I-E 

score ̂ and his focusing or problem solving efficiency score. 

The task employed the conceptual rule of conjunction. Nor 

were the correlations of the I-E scale with the other two 

measures significant. It was hypothesized that a higher 

focusing or efficiency score would be related with a more 

internal locus of control orientation whereas a lower focus

ing score would be related more to an external locus of 

control orientation. This prediction was the result of the 

data mentioned in conjunction with the discussion of control 

orientation and the reception task. Several studies have 

associated a "skill" approach to problem solution with an 

internal control orientation, and a "chance" approach with 

an external orientation. As mentioned before, the ramifica

tions of these findings for the area of concept identifica

tion needed to be examined. 

The selection task allows for the solution to the prob

lem to be accomplished by a variety of different strategies 
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(Brunner, Goodnow, & Austin, 1956). Laughlin (1973a) was 

able to show that these strategies are all measurable on a 

continuum of efficiency. It was therefore felt that the 

focusing score might offer differences that might be hidden 

in overall performance measures such as the trial of last 

error, card count, and average number of dimensions selected 

per trial. 

As with the reception paradigm, the effects of control 

\^rientation appeared to be relatively independent of per

formance on the selection task. 

It was felt that a look at some of the methodological 

differences among studies investigating the effects of con

trol orientation would aid in understanding the results of 

the present study. In the study of Watson and Baumal (1967), 

internals and externals learned a paired-associate list. 

One of tv̂ o sets of instructions was presented to the subject. 

One set stated that the associates could be used later in 

the experiment as responses to avoid shock (skill condition). 

The other set stated that these associates, which would be 

able to defer shock and therefore serve as avoidance re

sponses, would be determined by chance (chance condition). 

The results, as stated earlier in this paper, indicated that 

externals made more errors in the "skill condition," whereas 

internals made more errors under the "chance condition." 

The authors also reported that anxiety was created in the 
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groups who received instructions that were incongruent with 

their generalized I-E attitudes. This anxiety was indicated, 

according to the authors, by a desire for more practice 

trials by externals in the skilled condition and by internals 

in the chance condition. These demands for more practice 

trials were interpreted as an increased motivational state 

(anxiety) which interfered with learning in the incongruent 

conditions. Those same results would be predicted by Rotter's 

social learning theory but would be explained differently. 

The reinforcement value of a "skill task" would be held to 

be higher for an internal due to his orientation of doing 

well at tasks which reflect his own ability. The reinforce

ment value for externals, on the other hand, should be higher 

on tasks involving chance. This theory would therefore at

tribute poor performance in incongruent conditions to a 

lower motivation to do well. 

A similar study by Petzel and Gynther (19 70) found the 

opposite results. In this study, internals performed better 

with chance instructions than with skill instructions, while 

externals performed better with skill instructions. The 

task consisted of solving anagrams. The subjects first 

marked their "chances for success" after which they attempted 

to solve the anagram. An analysis of the expectancy data re

vealed, however, that as predicted by social learning theory, 

internals " . . . made significantly more 'typical' changes 
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of expectancies per total number of changes . . . " than did 

externals. A typical change was defined as a change of 

expectancy ". . .in the direction of the immediate previous 

reinforcements [p. 88]." Externals were shown to make more 

"unusual" changes or "changes in the opposite direction of 

previous reinforcements." Petzel and Gynther note that 

variations in instructions and reinforcements may account 

for some of the variance. In their study, reinforcement 

came from the subjects' "personal recognition" of correct or 

incorrect responses. Other studies have employed methodology 

whereby the experimenter informed subjects "face to face" 

whether they were right or wrong. 

Feedback in the present study corresponded more to 

Petzel and Gynther's definition of "face to face" feedback. 

The possible effects of feedback methodology could be 

examined by a comparison of an automated stimulus presen

tation and feedback system such as the one employed by 

Chatfield and Janek (19 72) with the one used in the present 

s tudy. 

A second methodological variable involved is the selec

tion of subjects. The present study was a correlational one 

with all scores of the I-E scale represented. In general, 

previous studies have used "high" and "low" scores on the 

locus of control variable. Large differences as to what 

criterion was used to designate an internal or an external 
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orientation can be found. For example, internals' scores 

in Watson and Baumel's (1967) study ranged from 1 to 4 

while internals in a study by Rother and Mulry (19 65) ranged 

from 1 to 8. Similarly, V7atson and Baumel's externals' 

scores ranged from 15 to 21, while Rotter and Mulry's ranged 

from 9 to 23. The study by Petzel and Gynther (19 70) drew 

subjects from a pool of 9 8 male sophomores and designated 

the highest 44 scores as externals and the lowest 44 as 

internals. 

The inconsistencies in the methodologies of the various 

studies that have investigated the role of control orienta

tion make comparison of results difficult. The present 

study found no evidence of correlations between control 

orientation and performance on concept identification tasks. 

Achievement Motivation and 
Concept Identification 

The data indicated no evidence of relationships between 

the three components of trial of last error, total number of 

errors committed, and the average number of dimensions se

lected per trial for viewing of the first reception task, 

and the achievement motivation scores of the subjects. The 

analysis also failed to find relationships between achieve

ment motivation scores and dimension selection over error 

and success runs (bogus feedback). Furthermore, the ex

pressed confidence in one's classifications over errors and 
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successes bore no significant relationship to one's achieve

ment motivation. 

Significant correlations were found, however, between 

achievement motivation and logical deletion of dimensions 

and with overall logical responses on the task. There ex

isted a tendency for high achievement motivated subjects to 

emit more logically oriented responses in the reception task. 

These results offer support to the contention of Mehrabian 

(1968) that high achievers tended to excel in more skill 

oriented tasks as opposed to chance oriented tasks. It must 

be remembered that the correlations, though significant, 

were low. Also, the increased confidence in one's responses 

across a run of errors (that might be expected of a subject 

who was systematically deleting the irrelevant dimensions 

at this time and therefore employing a "skill" orientation) 

did not occur, as achievement orientation was not found to 

correlate with confidence across the first four trials of 

the third task. With the exception of the correlations of 

achievement motivation with logical responses and with logi

cal deletion, the effects of this individual difference 

variable would appear to be relatively independent of per

formance on the concept identification paradigm of reception. 

Achievement motivation also appeared to be relatively 

unrelated to performance on the selection task. The correla

tions between achievement motivation and the three measures 
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of focusing score, card count, and untenable hypotheses were 

quite low. This is an important observation as the sensi

tivity of the focusing score and the untenable hypotheses 

score would appear to be quite high. The results of the 

present analysis lend support to the contention of the 

previous section, i.e., subjects' achievement motivation 

scores in the present study appeared to be relatively in

dependent of performance on the concept identification task. 

As with research based on the control orientation variable, 

further systematic research into the effects of this indi

vidual difference variable should be undertaken. It is 

felt that the Mehrabian Achievement Scale offers administra

tion benefits that will help encourage the initiation of 

this research. 

Reception Paradigm-Selection Paradigm: 
A Comparison of Components 

A review of the literature indicated that research has 

tended to employ the reception paradigm over the selection 

paradigm. When the two paradigms were compared (Huttenlocher, 

1962; Murray & Gregg, 19 69), comparisons were generally made 

in terms of the overall performance measures of number of 

errors and the trial on which the last error was made. In 

general, performance on tasks using the reception paradigm 

has tended to be superior to performance on the tasks employ

ing the selection paradigm. un the other hand, Laughlin 
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(19 69), in a more detailed comparison of the two paradigms, 

found no overall difference in terms of the number of 

stimuli needed for solution. He did report the finding 

of more logical performance as indicated by fewer untenable 

hypotheses in the reception paradigm. The present study 

examined relationships between components of each of the two 

paradigms. Results indicated that in general, performance 

on selection task appeared to be independent of performance 

on the reception task. As could be seen, only two measures 

between the two paradigms correlated and these correlations 

were quite low. The total number of errors committed on 

the reception task correlated positively with the card count 

of the selection task. This was taken to indicate that a 

small relationship existed between the number of errors 

committed before solution on the reception task and the 

niamber of cards needed to solve the selection task. There

fore a small relationship was shown to exist between effi

ciency on one task and efficiency on the other. The second 

correlation occurred between the trial of last error on the 

reception task and the card count variable on the selection 

task. This correlation also reflected a relationship in 

efficiency between the two paradigms. In general, as a sub

ject's card count went up on the selection task (a measure 

of declining efficiency in solving the task), his trial of 

last error and total number of errors also tended to rise 



85 

(a measure of decreasing efficiency on the reception task). 

Of importance was the fact that the efficiency components 

of the reception tasks (logical retention, logical deletion 

and logical responses) did not correlate significantly with 

the focusing score of the selection task. It would appear 

from the descriptions of these in the methodology and result 

sections, that they should be strongly related. This, how

ever, was not found to be the case. Also, whereas achieve

ment motivation was found to correlate with logical deletion 

and logical responses in the reception task, no evidence of 

a correlation of this variable with the focusing score of 

the selection task was found. Since feedback in both tasks 

corresponded to Petzel and Gynther's (19 70) "face to face 

feedback," a difference in feedback methodology was generally 

ruled out as a possible reason for the lack of a correlation 

between the two. Therefore, the contention was made that 

performance on the various components of one paradigm appear 

to be fairly independent of performance on the components 

of the other. The knowledge from those results can now be 

added to the data reflecting overall performance differences 

for a more complete understanding of the two paradigms. 

l̂ elatiOiiships of Components-
Reception Paradigm 

A correlational analysis was performed upon the com

ponents of the two reception tasks. The analysis indicated 
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a strong and highly significant correlation between the 

trial of last error and the total number of errors com

mitted en the task. Therefore, as the number of errors 

committed on the task increased, the trial of the last 

error also rose. Evidence of a correlation, however, was 

not found between the trial of last error and the average 

number of dimensions selected per trial indicating a non

significant relationship between the number of dimensions 

chosen for viewing and speed in solving the task. Also, 

the average number of dimensions selected for viewing on 

the first reception task did not correlate significantly 

with the total number of errors committed. These results 

can be taken to indicate that a subject's average number 

of dimensions selected bore little relationship to how fast 

the problem was solved or how many errors were committed in 

solving it. As can be easily seen, the variable of "average 

number of dimensions selected per trial" represented a 

fairly gross measure of dimension selection, since it repre

sented the average dimension selection across a number of 

trials. The second reception task allowed a more detailed 

analyses regarding this variable. 

A closer look at the results of the second reception 

task indicated some interesting correlations. As can be 

seen in the results section, significant negative correla

tions between confidence and dimension selection occurred 
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across the last four trials of the seven trial task. It 

will be recalled that the first three trials resulted in 

error feedback (bogus feedback) while the next four resulted 

in success feedback (bogus feedback) . It will also be re

called that subjects, on the fourth trial, indicated their 

confidence before receiving the feedback that they were cor

rect. As can be seen from the significant negative correla

tions across the last four trials, confidence increased as 

the number of dimensions selected decreased. This was taken 

to indicate that subjects were narrowing their focus and 

becoming more confident in their responses. 

From Table 3 of the results, it can be seen that the 

number of dimensions selected across the seven trials corre

lated negatively with overall logical deletion indicating 

that high logical deletion scores were related to perfor

mance wherein a reduction of dimension selection occurred. 

This would be expected since logical deletion would demand 

a reduction in dimension selection. Dimension selection 

correlated positively with logical retention across trials 

three through seven. It should be pointed out that logical 

retention scores could be high regardless of logical deletion 

scores and therefore could be independent of any systematic 

deletion of dimensions. That this could be the case was 

indicated by a lack of correlation between logical retention 

and logical deletion. Also, logical retention did not 
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correlate with overall logical responses. As can be seen 

in the results, overall logical responses correlated nega

tively '.7ith dimension selection and positively with logical 

deletion. Therefore, high logical response scores tended 

to correlate highly with logical deletion scores, but not 

with logical retention. Thus, overall logical responses 

correlated highly and in an increasing fashion with a de

creasing dimension selection score. In summary, then, 

persons with high logical response scores could be seen as 

deleting and thereby reducing dimension selection over a 

run of errors and over a run of successes. 

Relationships of Components-
Selection Paradigm 

A correlational analysis was applied to the performance 

on the components of the selection paradigm. As can be seen 

in the results, the focusing score or efficiency in strategy 

correlated negatively with the scores of card count and 

untenable hypotheses. Subjects working with high efficiency 

tended to give few untenable hypotheses and reached solution 

of the problem in fewer cards than less efficient subjects. 

Also, persons with large card counts tended to give large 

numbers of untenable hypotheses. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The majority of research in concept identification has 

revolved around the study of task variables. Currently, a 

large effort is being devoted to the development of mathe

matical models. The study of how individual difference 

variables might be related to conceptual learning has, on 

the other hand, received little attention. An examination 

of the literature has also revealed that, of the two experi

mental paradigms employed in concept identification research, 

the reception paradigm has been employed to a much greater 

extent than has the selection paradigm. The present re

search had two major goals. The first involved the study 

of relations of control orientation, as measured by the 

Rotter Internal-External Locus of Control Scale, and achieve

ment motivation, as measured by the Mehrabian Achievement 

Scale, with concept identification behavior. This examin

ation was made across both the selection and reception 

paradigms. The second goal involved the examination of 

relationships between components of the selection paradigm 

and components of the reception paradigm. 

Eighty-one male and female students (40 males and 41 

females) enrolled in psychology courses at Texas Tech Uni

versity served as subjects. All subjects were administered 

89 
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the Rotter Internal-External Locus of Control Scale and the 

Mehrabian Achievement Scale at a date prior to participation 

in the study. All subjects solved one reception and one 

selection task in counterbalanced fashion and finally a 

reception task in which the feedback was manipulated (bogus 

feedback) so that conceptual behavior across a run of errors 

and across a run of successes could be observed. 

Analysis of the data revealed that control orientation, 

as measured by Rotter's I-E Scale bore little relationship 

to performance on both the reception and selection paradigms. 

These results were taken to indicate one's control orienta

tion was relatively independent of his efficiency at solving 

a concept task (as measured by the trial of last error and 

total number of errors committed on the reception task) and 

by card count on the selection task. One's position or 

score concerning control orientation was relatively inde

pendent of his information processing behavior, as measured 

by the variables of logical retention and deletion from the 

reception task and by focusing score and untenable hypotheses 

score. These conclusions were further supported by results 

of the extreme-group analysis. Once again, no relationships 

between the extreme scores on the scale and concept identi

fication performance was found. 

A similar analysis was performed to investigate the 

relatonship of achievement motivation and performance on 
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the efficiency and information processing components of the 

two paradigms. The analysis failed to find a relationship 

between achievement motivation and the efficiency components 

of trial of last error (reception), total errors (reception) 

and card count (selection) . A relationship was found, how

ever, between achievement motivation and the information 

processing variable of logical deletion. The correlation 

was taken as support for the position that, at least in the 

reception paradigm, a high achievement motivation was re

lated with an ability to integrate previous with current 

information in conceptual problem solving. A correlation 

with the information processing component of the selection, 

however, was not found, indicating that the two, although 

appearing similar, could reflect different conceptual be

havior. Further support for the finding that high achieve

ment motivation was related with logical deletion behavior 

came from the extreme-group analysis. Once again, this 

correlation was significant. Like the major analysis, the 

extreme-group analysis failed to detect any relationships 

between this individual difference and any other components 

of the two paradigms. In general, it could be said that 

except for the correlations with the information processing 

measure, the effects of achievement motivation appeared to 

be fairly independent of performance on these two paradigms. 
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A correlational analysis was used to investigate the 

relationships between components of the selection paradigm 

and components of the selection paradigm. A relationship 

was found between card count of the selection task and trial 

of last error and with total number of errors of the re

ception task, indicating that efficiency on the reception 

paradigm tended to be related with efficiency on the selec

tion paradigm. Performance on the other components of the 

reception task (logical deletion, retention, and responses) 

appeared to be relatively independent of performance with 

similar components on the selection paradigm (untenable 

hypotheses score and focusing). These results indicate 

that a greater degree of independence between the two para

digms exists than had been previously been thought to exist. 

It can be concluded that care must be taken if one plans to 

make generalizations from data collected with only one of 

the paradigms to concept identification in general. 

A significant correlation between the Rotter Internal-

External Locus of Control Scale and the Mehrabian Achievement 

Scale was found to exist. An internal orientation was shown 

to be related with high achievement motivation whereas an 

external orientation tended to be related with a lower 

achievement motivation. 

It is felt that generalizations from the literature 

relating internally oriented persons and high achievement 
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motivated persons with a "skill" orientation while relating 

externals and low need-achievers with a "chance" orientation 

need to be more systematically examined. A review of the 

literature revealed large inconsistencies among studies in 

both methodology (definitions of internals and externals) 

and results. It is felt that a correlational approach could 

remove some of the current problems regarding definitions 

with the two individual difference variables by employing 

the scores of the entire sample. A concentrated and syste

matic approach to the study of the effects of other individ

ual difference variables upon concept identification is 

needed. Care must be taken in defining the conceptual para

digm and task methodology used in research so that incon

sistencies, such as those that currently exist in the data, 

can be avoided. 

i 

i 



REFERENCES 

Atkinson, J. W. , & Litwin, G. H. Achievement motive and 
tes-. anxiety conceived as motive to approach success 
and motive to avoid failure. Journal of Abnormal 
and Social Psychology, 1960, 6^, 52-63. 

Baggaley, E. Concept formation and its relation to cogni
tive variables. Journal of General Psychology, 19 55, 
»̂ /̂ ^y / — O O D . 

Barnette, W. L. A structured and semi-structured achieve
ment measure applied to a college sample. Educational 
and Psychological Measurem.ent, 1961, ̂ , 647-656. 

Birney, R. C. The reliability of the achievement motive. 
Journal of Abnormal and Social Psychology, 1959, 58, 
266-267. ~~~ ~ ~" — 

Bourne, L. E. Human conceptual behavior. Boston: Allyn 
and Bacon, 1966. 

Bourne, L. E., & Bunderson, C. V. Effects of delay of in
formation feedback and length of post feedback interval 
on concept identification. Journal of Experimental 
Psychology, 1963, 6^, 1-5. 

Bourne, L. E., Guy, D. E., Dodd, D. , & Justesen, D. R. 
Concept identification: The effects of varying length 
and informational components of the intertrial interval 
Journal of Experimental Psychology, 1965, 6£, 624-629. 

Bourne, L. E., & Haygood, R. C. Supplementary report: Ef
fect of redundant relevant information upon the 
identification of concepts. Journal of Experimental 
Psychology, 1961, 6]^, 259-260. 

Bourne, L. E., & Haygood, R. C. The role of stimulus re
dundancy in the identification of concepts. Journal 
of Experimental Psychology, 1959, 5_8, 232-238. 

Brown, E., & Gordon, R, Internal versus external control as 
related to performance in two-choice probability learn
ing. Organizational Behavior and Human Performance, 
1971, 6, 200-214. 

94 



95 

Bruner, J., Goodnow, J., & Austin, G. A study of thinking. 
New York: Wiley and Sons Inc., 1956"̂  

Chatfield, D. C , & Janek, E. J. Attribute selection in 
concept identification. Journal of Experimental Psy-
chology, 1972, 9_5, 97-101": ^ 

Chumbley, J. Hypothesis memory in concept learning. 
Journal of Mathematical Psychology, 1969, 6, 528-540. 

Davis, J. D., & Kluvsmeier, H. J. Cognitive style and con
cept identification as a function of complexity and 
training procedures. Journal of Educational Psychology, 
1970, 6],, 423-430. ~" 

de Charms, R. D. , Morrison, H. W. , Reitman, W. R. , & 
McClelland, D. C. Behavioral correlates of directly 
and indirectly measured achievement motivation. In 
D. C. McClelland (Ed.), Studies in motivation. New 
York: Appleton, Century Crofts, 19 55. 

Denny, J. P. Effects of anxiety and intelligence on concept 
formation. Journal of Experimental Psychology, 19 66, 
72, 596-602. 

Edwards, A. L. Edwards personal preference schedule manual. 
New York: Psychological Corporation, 19 59. 

Feather, N. T. Change in confidence following success or 
failure as a predictor of subsequent performance. 
Journal of Personality and Social Psychology, 1968, 9_, 
38-46. 

Fisher, D. G. , & Av/rey, A. Manifest anxiety, test anxiety 
and intelligence in concept formation. The Journal of 
Social Psychology, 1973, 8£, 153-154. 

Gelb, A., & Goldstein, D. Psychologische analysen hirnpatho-
logischer Falle Y. Uber Rarbenarnnesie. Psychologische 
FursChung, 1925, £, 127-199. 

Gold, D. Some correlation coefficients: Relationships 
among I-E scores and other personality variables. 
Psychological Reports, 1968, 22̂ , 983-984. 

Goldstein, D., & Scheerer, M. Abstract and concrete be
havior. An experimental study with special tests. 
Psychological Monographs, 1941, _52 (Whole No. 239) . 



96 

Guilford, J. P. Three faces of intellect. American Psychol
ogist., 1959, 1^, 469-479. 

Guilford, K., & Scheerer, M. Abstract and concrete behavior. 
Psychological Monographs, 1941, 52 (Whole No. 2). 

Haber, R. N. , & Alpert, R. The role of situation and picture 
cues in projective measurement of the achievement motive. 
In J. W. Atkinson (Ed.), Motives in fantasy,action, and 
society. Princeton: Van Nostrand, 19 58. 

Heidbreder, E. The attainment of concepts: I. Terminology 
and methodology. Journal of General Psychology, 19 46, 
25, 173-189. 

Hester, F. M. , & Tagatz, G. E. The effects of cognitive 
style and instructional strategy on concept attainment. 
Journal of General Psychology, 1971, 85./ 229-237. 

Hoffman, H. N. A study in an aspect of concept formation, 
with subnormal, average, and superior adolescents. 
Genetic Psychological Monographs, 1955, _52./ 191-239. 

Hull, C. L. Quantitative aspects of the evolution of con
cepts. Psychological Monographs, 19 20, 2^ (Whole 
No. 123). 

Hunt, E. B. Concept learning. New York: John Wiley and 
Sons, Inc., 1962. 

Huttenlocher, J. Effects of manipulation of attributes on 
efficiency of concept formation. Psychological ReporLs, 
1962, 1£, 503-509. 

Jacobs, M. , & Tiber, N. Effects of internal and external 
control of reinforcement on binary-choice probability 
learning. Psychological Reports, 1972, 30_, 255-260. 

Joe, V. C. Review of the internal-external control con
struct as a personality variable. Psychological 
Reports, 1971, 2£, 619-640. 

Jones, S. C , & Shrauger, J. S. Locus of control and im
personal evaluation. Journal of Counseling and Clini
cal Psychology, 1968, 32./ 664-668. 

Julian, J. W., & Katz, S. B. Internal versus external con
trol and the value of reinforcement. Journal of Per
sonality and Social Psycholngy, 1968, S^, 89-94. 



97 

Kendler, H. H., & Kendler, T. S. Vertical and horizontal 
processes in problem solving. Psychological Review, 
1962, 62, 1-16. ^ 

Kintsch, W. Learning, memory, and conceptual processes. 
New York: John Wiley and Sons, Inc., 1970. 

Krumboltz, J. D. , & Farguhar, W. W. Reliability and valid
ity of the n-Achievement Test. Journal of Consulting 
Psychology, 1957, 21^ 226-228. "~~ 

Laughlin, P. R. Focusing strategy for eight concept rules. 
Journal of Experimental Psychology, 1968, 'T]_, 661-669. 

Laughlin, P. R. Focusing strategy in concept attainment 
as a function of instructions and task complexity. 
Journal of Experimental Psychology, 1973a,28, 320-327. 

Laughlin, P. R. Selection strategies in concept attainment. 
In Solso's contemporary viewpoints in cognitive psy
chology . The Loyola Symposium, New York, 19 73b. 

Lefcourt, H. M. Risk-taking in Negro and white adults. 
Journal of Personality and Social Psychology, 1965, 
2/ 765-770. 

Lefcourt, H. M. Internal versus external control of rein
forcement: A review. Psychological Bulletin, 19 66, 
62/ 206-220. 

Lefcourt, H. M., Lewis, L., & Silverman, J. W. Internal 
versus external control of reinforcement and attention 
in a decision-making task. Journal of Personality, 
1968, 32/ 663-682. 

Levine, M. Cue neutralization: The effects of random rein
forcement upon discrimination learning. Journal of 
Experimental Psychology, 1962, 21' 438-443. 

Levine, M. Hypothesis behavior by humans during discrimina
tion learning. Journal of Experimental Psychology, 
1966, 22/ 331-338. 

Lichtment, C M . , & Julian, J. W. Internal versus external 
control of reinforcement as a determinant of preferred 
strategy on a behavioral task. Paper read at Mid
western Psychological Association, St. Louis, 1964. 



98 

Marlowe, D. Relationships among direct and indirect mea
sures of the achievement motive and overt behavior. 
Journal of Consulting Psychology, 1959, 21' 329-332. 

Mazzei, J-, & Goulet, L. R. Test anxiety and intelligence 
in concept formation. Psychological Reports, 19 69, 
22/ 842. 

McClelland, D. C , Atkinson, J. W., Clark, R. W., & Lowell, 
E. L. The achievement motive. New York: Appleton-
Century Crofts, 19 53. 

McGlynn, R. P., & Schick, C. Reduced information feedback 
on a selection concept learning task. Behavior Re
search Methods and Instrumentation, 1973, 2' 355-356. 

Mehrabian, A. Male and female scales of the tendency to 
achieve. Education and Psychological Measurement, 
1968, 21/ 493-502. 

Mehrabian, A. Measures of achieving tendency. Educational 
and Psychological Measurement, 1969, 22/ 455-457. 

Mischel, W. Delay of gratification, need for achievement, 
and acquiescence in another culture. Journal of ab
normal and Social Psychology, 1961, 2?./ 1"8. 

Murray, F. S., & Gregg, R. E. Reception versus selection 
procedures in concept learning. Journal of Experi
mental Psychology, 1969, 82/ 571-572. 

Odell, M. Personality correlates of independence and con
formity. Unpublished Master's thesis, Ohio State 
University, 19 59. 

Osier, S. F., & Fival, M. W. Concept Attainment: I. The 
role of age and intelligence in concept attainment by 
induction. Journal of Experimental Psychology, 19 61, 
22' 1-8. 

Osier, S. F., & Trautman, G. E. Concept Attainment: II. 
Effect of stimulus complexity upon concept attainment 
at two levels of intelligence. Journal of Experimental 
Psychology, 1961, 22.' 9-13. 

osier, S. F., & Weiss, S. R. Studies in concept attainment: 
III. Effects of instruction at two levels of intelli
gence. Journal of Experimental Psychology, 19 62, 21/ 
c o n . r-3 o 



99 

Petzel, T. P., & Gynther, M. D. Effects of internal-external 
locus of control and skill or chance instructional sets 
on task performance. Journal of General Psychology, 
1970, 82/ 87-93. ' ^ ^ 

Restle, R. , & Emmerich, D. Memory in concept attainment: 
Effect of giving several problems concurrently. Jour-
nal of Experimental Psychology, 1966, 21/ 794-799T 

Ricks, D. , & Epley, D. Foresight and hindsight in the TAT. 
Paper read at Eastern Psychological Association, New 
York, April, 19 60. 

Roberts, G. W. Locus of control orientation in a broad 
sample of alcoholics. Unpublished doctoral disserta
tion, Texas Tech University, 1972. 

Romanow, C. V. Anxiety level and ego involvement as factors 
in concept formation. Journal of Experimental Psy
chology, 1958, 22, 166-173. 

Rotter, J. B. Social learning and clinical psychology. 
Englewood Cliffs: Prentice-Hall, 19 54. 

Rotter, J. B. The role of the psychological situation in 
determining the direction of human behavior. In M. R. 
Jones (Ed.), Nebraska symposium on motivati^on. Lincoln: 
University of Nebraska Press, 19 55. 

Rotter, J. B. Some implications of a social learning theory 
for the prediction of goal directed behavior from test
ing procedures. Psychological Review, 19 60, 61_, 301-
316. 

Rotter, J. B. Generalized expectancies for internal versus 
external control or reinforcement. Psychological Mono
graphs , 1966, 82 (Whole No. 609). 

Rotter, J. B., & Mulry, R. C. Internal versus external con
trol of reinforcement and decision time. Journal of 
Personality and Social Psychology, 1965, 2_, 598-604. 

Rotter, J. B., Seeman, M., & Liverant, S. Internal versus 
external control of reinforcement: A major variable 
in behavior theory. In N. F. Washborne (Ed.), Deci
sions, values and groups. Vol. 2. London: Pergamon 
Press, 1962. 



100 

Ryckman, R. M. , & Rodda, W. C. Locus of control and initial 
task experience as determinants of confidence changes 
in a chance situation. Journal of Personality and 
Social Psychology, 1971,~T8, 116-llT: 

Sarason, S. The contents of human problem solving. Nebraska 
symposium on motivation. Lincoln: University of 
Nebraska Press, 19 61. 

Shepp, B.,'& Zeaman, D. Discrimination learning of size and 
brightness by retardates. Journal of Comparative and 
Physiological Psychology, 1966, 21/ 55-57. 

Teevan, R. C. , & Hartsough, R. Personality correlates of 
fear of failure versus need achievement individuals-
value scales (Technical Report No. 5). Lewisburg, Pa.: 
Bucknell University Press, 19 64. 

Trabasso, T. Stimulus emphasis and all-or-none learning in 
concept identification. Journal of Experimental Psy
chology, 1963, 21' 398-406. 

Trabasso, T. R. , & Bower, G. H. Presolution dimensional 
shifts in concept identification: A test of the 
sampling with replacement axion in all-or-none models. 
Journal of Mathematical Psychology, 1966, 2' 163-173. 

Trabasso, T. R. , & Bower, G. H. Attention in learning: 
Theory and research. New York: Wiley, 19 68. 

Watson, D., & Boumal, E. Effects of locus of control and 
expectation of future control under present performances. 
Journal of Personality and Social Psychology;, 1967, 2' 
212-215. 

Wesly, E. L. Perseverative behavior in a concept-formation 
task as a function of manifest anxiety and rigidity. 
Journal of Abnormal and Social Psychology, 1953, 48, 
129-134. 

Zeaman, D. , & House, B. J. The role of attention in re
tardate discrimination learning. In N. R. Ellis (Ed.), 
Handbook in mental deficiency. New York: McGraw-
Hill, 1963. 


