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CHAPTER I 

INTRODUCTION 

The aspect of man's functioning referred to as "cog

nition" is generally regarded to have two major definitions 

in contemporary psychology, cognitive mapping and the idea 

that humans impose their view on the world (Van De Geer 

and Jaspers, 1966). In both usages perception is involved, 

but the relationship between perception and cognition is 

ambiguous. Psychological research into either cognition 

or perception has become very detailed and complex; how

ever, the relationship between these two areas of function

ing has become increasingly perplexing and confusing. 

Cognition is generally assumed to be an important ingre

dient in understanding perceptual functioning. Conversely, 

perception is generally regarded to be an important aspect 

of cognitive functioning. Contemporary research has 

focused on one or the other of these complicated systems 

while a disproportionately small amount of research energy 

has addressed itself to the relationships between these 

broad and complicated aspects of human functioning. A 

clue to understanding this perplexing state of affairs 

may be gleaned from a brief examination of the development 

of modern thought. It is hoped that such an examination, 

although admittedly cursory, will illuminate the changing 



nature of the roles of cognition and perception and their 

relationships in man's attempts to understand himself and 

the world in which he finds himself. 

Early Concern with Perception and Cognition 

Beginning with the Greeks, the review traces the 

level of understanding through the Romans, Medieval 

European thought, the influence of the Renaissance upon 

the understanding of cognition and perception and continues 

with the developing understanding exemplified by the 17th, 

18th, 19th and early 20th century thought. Next, a more 

exhaustive and detailed account of developments in cogni

tion is undertaken with a focus upon the relationships 

between cognition and perception. Hopefully, this review 

of modern thought will provide a clearer perspective 

within which to examine the relationship between cognition 

and perception in contemporary psychology. 

The Greek theory of perception was a point by point 

representation of an object in the brain, a "little man 

inside" (Watson, 1971). This reflected the Platonic con

cern with the question of "What is reality?" The question 

of cognition was assumed to be "knowledge," and as such, 

"cogitate" never received any importance by the Greeks. 

Cogitate (knowledge) was assumed to exist in man and, 

therefore, was unimportant as an object of study. Plato, 

in the Republic, noted that ". . .a dog is a philosopher 



with this quality (cognition), this instinct because he 

distinguishes the face of a friend and of an enemy only 

by the criterion of knowing and not knowing" (Plato, 

1931, lines 376-377). 

Socrates was preoccupied with questions involving 

perception and sensation (the Greeks do not appear to 

differentiate between the terms). He pondered the ques

tion of whether we see with the eyes and hear with our 

ears or if we see through the eyes and hear through our 

ears. Socrates finally decided we use the eyes and ears 

as instruments " . . . and with which through them we per

ceive objects of sense" (Plato, Theaetetus, 1931, lines 

184-185). Eventually the area of cognition became rele

gated to "knowledge" which in turn was shown to be a 

province of the soul (Aristotle, 1941). Thus, the Greeks 

gave cognition a lofty status among man's activities, but 

removed the function from perception and prevented further 

inquiry into the nature of the relationship between cog

nition and perception. 

During the grandeur of Rome, Lucretius effected a 

shift away from pure logic toward empiricism. He directed 

the focus of inquiry away from knowledge back towards the 

senses and perception. Lucretius noted " . . . for voice 

and sound too you must admit to be bodily, since they are 

able to act on the senses. The tongue and palate whereby 



we perceive flavor have not in them anything that calls 

for longer exploration or offers more difficulty" 

(Lucretius, Book IV, 1950). Although his influence was 

short lived in the span of modern thought, he offered an 

alternative model instead of perception being of the body 

and cogitate being of the soul. Lucretius' statement not 

only revealed his bias towards empiricism but also sug

gested a belief in parsimony. 

During the dark ages of Europe the church became the 

center of learning and the depository of knowledge. As 

such, it managed to effect a shift in focus away from 

empiricism but offered a new development in the relation

ship between cognition and perception. St. Augustine 

(1952) joined the concepts of perception and knowledge 

together in his discussion of the three levels of the 

soul. The first level pervaded all the living parts of 

the body and had not sensation or the power of life or 

being alive. The second level was the sensation level; 

this principle, according to St. Augustine " . . . pene

trates into the eyes, ears, nostrils, mouth and organs 

of sensation." The third grade or level was the highest 

and was called "mind." This focus on intelligence was to 

reach its pinnacle during the eighteenth century, but 

looking back to Socrates and Greek thought, there were a 

number of interesting influences developing. St. Augustine 



had set out to join all these diverse elements like 

intellect and sensation together into the "soul" and 

relate it to God; thus, the relationship to God and not 

an exposition of these diverse elements in men themselves, 

is what Augustine had hoped to accomplish. Socrates had 

attempted to separate perception from "cognition" (knowl

edge) when he noted, "Perception is the collective name 

for seeing, hearing, smelling, being cold and being hot 

. . . perception has no part in the attainment of truth 

any more than of being . . . and therefore not in science 

or knowledge" (Plato, Theaetetus, 1931, lines 186-187). 

We find Socrates thereby separating the functions of 

cognition and perception as he relegated perception to a 

lowly human function that is more at the level of a 

reflex or autonomic function. St. Augustine, however, was 

stating that man receives his power of perception from God 

in the second level of soul; thus the relationship between 

perception and cognition was effectively dismissed as 

unimportant and attention shifted towards man's relation

ship to God. 

St. Thomas Acquinas (1952) returned cognition (cogita

tion) to an act of belief that is faith; however, since 

"faith" is belief without thinking or questioning, the 

"knowledge" is not human knowledge but the Divine Truth 

that is the rule of faith. He returned cognition to a 
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state between science and the soul. Acquinas further 

referred to faith as a means between science and opinion. 

If we examine his terms, we find "opinion" is equivalent 

to the logic of the heathens in Greece and science is the 

product of Rome; thus, Acquinas had effectively synthe

sized God out of both. The work of Acquinas, regarding 

the background of cognition and perception, provided a 

closer relationship between cognition and perception, but 

also made these human functions subservient to faith. 

During the middle ages in Europe, Hobbes developed a 

hydrolic model in his attempt to refocus perception and 

sensation on the body instead of the soul of man. He 

believed the cause of sense was the external aspects of 

the body. Pressure was created on an organ and traveled 

inward to the brain and heart (Hobbes, 1958). At about 

the same time, William Harvey published his account of the 

circulation of blood throughout the body. Soon, the 

Renaissance was upon us. The rebirth of learning was to 

have tremendous impact upon perception and cognition as 

separate areas of inquiry; however, the relationship 

between them was to remain clouded. 

The 17th century was still heavily influenced by the 

church and from this the concept of "Occasionalism" 

developed. This view held that the body's movements were 

mere occasions for the activity of the soul. This further 



developed to include perception, for it was believed that 

God caused the perception of objects. That is, the per

ception of an object was due to God planting the idea or 

image in one's head. For example, if one "sees" an ink

well, it is only because God placed the image of an inkwell 

in one's "mind" via the soul; thus, the "seeing" of an 

inkwell is only an occasion for the soul which has an 

image of an inkwell that must be "seen" (Hamlyn, 1961). 

This view of occasionalism is reminiscent of Plato's 

view of the dual worlds, the world of forms (earth) and 

the "real world" where real truth, real beauty, real love, 

real inkwells exist. In Platonic terms, therefore, any 

perception of an inkwell is only a reflection of real 

inkwells in the real world. The soul allows the reflection 

to occur as it (the soul) is caged by the body in its 

journey through life, it (soul) uses the body while in 

the world of forms. 

The British Empiricists reacted against the idea of 

occasionalism and stated that the sense experience was 

the sole source of a theory of knowledge (Watson, 1971). 

John Locke believed that ideas were produced in our minds 

by things outside of ourselves (Watson, 1971). Berkley's 

view was that each sense organ was responsible for separate 

and distinct sensations and these were connected only by 

experience (Watson, 1971). To perceive an object was 
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merely to have a bundle of ideas or sensations. At this 

EKDint in time, the development of the relationship between 

cognition and perception was on the threshold of a concept 

of mediating processes. Such a development could well have 

replaced the concept of a soul as an explanatory principle 

for the relationship between cognition and perception. 

Ironically, it is the relationship between cognition and 

perception that the British Empiricists were rebelling 

against when they rejected the idea that thought was 

intimately connected with knowledge, which had come to 

mean "God" or mediated through the soul. 

It is interesting to note the movement away from 

"soul" as the source of knowledge, to the environment as 

the source but with a temporary retention of the concept 

of "mind." It is also interesting to speculate what would 

have been the synthesis if the concept of cognition could 

have been separated from its fusion with soul and knowl

edge. If cognition could have been developed as a human 

function and could have been synthesized with sensation-

perception, we might have a different issue in current 

psychological debate. Instead of the behaviorism-

phenomenological continuum, we might be in the midst of 

a cognition and perception versus affectively centered 

view, continuum. Presently, the phenomenological view 

can include affect or cognition or sensation, etc., as 



the primary focus of one's phenomenological field. Also, 

Freud might have developed more cognition in his scheme, 

or perhaps an early blending of Piaget and Freud into a 

developmental framework that may have been more accessible 

to research might have occurred. 

In any event, it seems the British Empiricists reacted 

so strongly to the theory of occasionalism that they left 

no room for any "mediating processes" in their view of 

man. The foundation for a "black box" view may have been 

inextricably woven into the fabric of the developing 

image of man. Regardless, the concept of cognition is 

crucial. Since the concept had not developed, it can be 

argued that anything resembling knowledge or "truth" was 

the thesis from which only an antithesis can result. 

This lack of any developed view of cognition provided 

impetus for the development of perception as a uniquely 

human function. It also can be argued that mediating 

processes plus physical perception was not really too 

difficult a burden to integrate. The arguments are moot, 

of course, but they offer interesting speculations on the 

origin of modern controversies in this area, especially 

the strict behaviorism versus phenomenology issue. 

In the same general era of history, Kant developed 

Hume's ideas further and focused on the quality of apper

ception or "self awareness." Kant explored the idea of 
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"bundles of sensations" from an object and almost developed 

a theory of perception (Watson, 1971). He stated that we 

invoke imagination (as a subject or person) with the 

bundles of sensation into "judgments" about a particular 

object. The focus, in Kantian terms, thus remained in 

the object. The "imagination" was necessary to maintain 

the focus on the object and the act of perceiving and 

sensing. It is interesting to take note of another moment 

in the history of the relationship between perception and 

cognition when a synthesis of the two seemed ripe for 

development. 

During the 19th century, a physiological focus was 

developing. It began as an outgrowth of Hartley's work 

in the mid-18th century. Hartley (a physician) postulated 

that vibrations were set up in nerves via stimulation of 

sense organs (Hamlyn, 1961), and these in turn accounted 

for sensations and perceptions. This 19th century focus 

on sensationalism represents an even further move away 

from the concept of soul, as it relates to perception, 

and raises the possibility of everything inside man that 

is not clearly linked to what is outside, as "soul." 

Cognition could not develop as a concept since it may 

have been implicitly used to maintain a separation between 

soul and perception (or church and science?). In any 

event, it is interesting to notice the striking similarity 
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in the 19th century view and the earlier ideas of Hobbes 

(Watson, 1971). In the early 17th century he postulated 

that waves of pressure traveled from a sense organ inward 

toward the brain and heart. 

During these fantastic changes following the 

Renaissance, the world of art also was transcending all 

boundaries and exasperating all critics. Let us turn to 

a rapid examination of developments in art with the 

assumption that developments and new directions in art 

often foretell changes and developments in man that are 

later manifested in science. 

Eighteenth century poetry can be characterized by an 

extreme emphasis on form with tight control over expression 

of emotions or feelings (Brown, 1956). One's senses were 

delighted by poetry only in an intellectual manner. In 

fact, one's senses were best not involved at all. 

In 1798 Wadsworth and Coleridge published the Lyrical 

Ballads and launched the Romantic Movement in literature 

(Brown, 1956). With this reaction against classical 

thought, man could strive for a communion with nature 

and an overindulgence in one's senses. Romantic poetry 

became characterized as highly sensuous and riddled with 

personal pronouns. Within a half century Darwin was to 

scientifically link man back into the animal kingdom with 

the publication of Origin of Species. Fechner demonstrated 
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that the mind could be studied quantitatively; Helmholz 

proposed the principle of conservation of energy and the 

great psychophysical tradition in psychology was begun 

(Watson, 1971). 

Weber developed his law of one JND being a constant 

fraction of the original stimulus and a wave of psycho

physical measurement research developed (Boring, 1942). 

This body of research had a profound influence upon per

ception as an area of psychology, but one gets the feeling 

that cognition was waiting in the wings for its chance on 

stage. In any event, this was the great era of the 

beginning of general psychology. 

Perception received a major thrust with the Gestalt 

theories and their succeeding research (Watson, 1971). 

The "eye-camera" analogy (assumed a "little man inside 

ourselves") of the Greeks which assumed a point by point 

correspondence of the object, in the eye and the brain 

(in perception), gets picked up in perceptual research. 

A controversy developed about why we "see" right side up 

when the camera and the retina clearly reverse the image. 

Experiments by Kohler (1959) at the University of 

Innsbruck dealt with this phenomena using prisms mounted 

on glasses to reverse the image and split lenses (blue 

and yellow colors) to filter out certain wavelengths of 

light from the eye. At this point, cognition gains 



13 

strength as a focus in psychology as the image or sense-

perception must receive cognitive structuring to be useful 

to the person (since the perception could be shown to be 

so distorted). 

In the last half century an enormous amount of study 

has been devoted to understanding perception and more 

recently, cognition. European perceptual studies are, of 

course, rooted in philosophy (how things look). It is 

interesting to note that Piaget's work in cognition grew 

out of a strong philosophical tradition, except that he 

was more concerned with how we know what we know (epis-

temology) (Piaget, 1952). 

Behaviorism in this country began with the subject 

and ignored anything inside him (and often ignored the 

subject). The point by point correspondence with a 

stimulus and a response is perhaps an outgrowth of the 

above mentioned conjecture of the "black box" being a 

result of perception and the lack of a developed theory 

of cognition. In any event th^re is a relationship 

between strict behaviorism and the Greek idea of a little 

man inside the brain, a point by point correspondence 

between what is outside and what is "seen" inside the head. 

As cognition developed and became an area of study 

recognized in psychology, the distinction between cogni

tion and perception got blurred. Perceptual research 
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became dichotomized into a S-R mechanistic view and an 

organismic centered focus on understanding perception. 

Cognition similarly got broken down into several areas of 

research with the result that the gulfs between these 

areas widened. 

Cognition was used as a mediating process in the 

S-R paradigm (internal mapping); it was invoked as an 

explanation for hox7 sensations became organized and 

meaningful. Cognition also focused on the content of 

perceptual research such as in Social Psychology-

Personality Research (Allport), cognitive dissonance, the 

differences between hallucinations and illusions (con

sensual validation studies, affiliation studies), etc. 

(Antrobus, 1970; Scheerer, 1964; Hellmuth, 1970; Van 

De Geer and Jaspers, 1966). 

Contemporary Concern with Perception 
and Cognition 

Van De Geer and Jaspers (1966) in a recent review 

of cognition stated that the concept currently employs 

two major usages--the "cognitive map" which operates as 

an intervening variable in behavior, and the usage which 

holds that humans impose their view onto the world. 

According to both views, cognition governs or selects 

those experiences that we perceive, hence the popular 

notion "we see what we want to see." This is strongly 
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reminiscent of the view of "occasionalism" with the 

important exception that the current focus on cognition 

and perception permits empirical exploration of their 

relationship. The history of modern thought, when viewed 

in the perspective of centuries, thus reveals a changing 

relationship between cognition and perception. Contem

porary theories of behavior find it difficult to avoid 

postulating some organizing or schematizing process to 

account for the interpretation and representation of 

external events (Bieri and Blacker, 1956). Freud's ego 

concept mediated between the individual and his environ

ment; Lewin (1935) referred to the "handling" of informa

tion from the environment as it impacted on the individual. 

Tolman (1948) invoked a "cognitive map" as an intervening 

variable. Piaget (1952) explored the developmental aspects 

of a growing child as his environment was assimilated and 

differentiated. Finally, George Kelly (1955) has developed 

the concept of a personal construct system to explain how 

the individual behaves in response to perceiving and 

responding to the environment. All of these formulations 

have at least two implications about the relationship 

between perception and cognition. 

First, perception is an active process involving a 
transformation of sensory data into a conceptual 
scheme consistent with the previous learning and 
experience of the individual. Secondly, the con
ceptual scheme is structured differently from one 
individual to another, and an understanding of 
these structural differences is of value in 
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predicting the behavior of the individual (Bieri 
and Blacker, 1956, p. 112). 

In Psychoanalytic theory the ego is the organizing 

principle that has many individual characteristics 

attributed to it, whereas Kelly's personal construct sys

tem provides the structural aspects of this organizing 

and schematizing process in his (Kelly's) theory. 

The assumption appears warranted that individuals 

possess a cognitive system which is useful to construe 

their environment. Kelly's theory holds that as events 

occur they are construed by an individual, and this 

constitutes placing an interpretation upon them. As 

later events occur, similarities and differences arise 

among the events and constructs are developed to capture 

these similarities and differences for the individual 

(Kelly, 1955). Originally, Kelly (1955) devised an 

empirical means with which to identify a person's con

structs and their systematic usage as the individual 

perceives significant others in his social world. It 

was identified as the Role Construct Repertory Test (Rep 

Test). Bonarius (1965) has reviewed the research on this 

instrument and noted that it (Rep Test) has received more 

attention than the theory of personality on which it is 

based. The original Rep Test presented the subject with 

a list of twenty different role titles such as "Mother, 

Father, Boss, Person you dislike," etc. and asked that 



17 

the subject write down the name of an individual who fit 

each role title. The experimenter then presented the 

subject with three of the roles and asked the subject 

which two were alike in some way and yet both different 

from the third. This difference or construct dim.ension 

was identified as the personal construct through which two 

people in the subject's environment were perceived as 

similar and yet different from a third. For example, the 

subject might choose "Father" and "Brother" as both strong 

but different from "Mother" who is seen as weak. This 

dimension of construing the individuals as strong versus 

weak is the subject's personal construct. Several con

structs are thus identified and provide the empirical 

basis of examining how a subject construes his social 

world. 

The Concept of Cognitive Complexity 

Bieri (1955) was instrumental in developing the con

cept of cognitive complexity, as a personality variable, 

from the Rep Test and the focus on personal constructs. 

Bieri deduced that, across subjects, the number of con

structs utilized to perceive people in one's social world 

would arrange themselves on a continuum of simplicity 

(few constructs in one's repertoire). That is, a cogni-

tively simple individual would have fewer personal con

structs with which to differentiate people and would be 
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more likely to construe people as weak versus strong or 

good versus bad, etc.; however, a cognitively complex 

individual would have more differentiation among persons 

in his social world. The dimension of cognitive complexity-

simplicity thus was developed and explored through research 

(Bieri, 1955, 1961). 

Crockett (1965) reviewed the research on cognitive 

complexity as it related to impression formation and noted 

that although there are several definitions of complexity 

of a cognitive system, there are two major features of such 

a definition. First, the cognitive system must contain a 

relatively large number of elements; secondly, the ele

ments must be integrated in a hierarchy with relatively 

extensive bonds of relationship. In terms of personal 

constructs, the definition of cognitive complexity means 

a large number of interpersonal constructs, and these 

constructs are hierarchically integrated. Bieri's work 

has focused on the number of constructs in' one's cognitive 

system as the primary feature of cognitive complexity. 

As research in the area of cognitive complexity 

progressed, a question arose regarding the generality of 

this concept beyond an interpersonal focus. Crockett 

asked " . . . whether or not cognitive complexity should be 

conceived as a general personality trait" (1965, p. 53). 

Crockett, in his review of the generality of cognitive 
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complexity, based cognitive complexity on a general theory 

of cognition (especially Werner, 1957), and noted three 

directions that research in the generality of cognitive 

complexity have taken. First, the generality of cognitive 

complexity has been explored across areas of content while 

the other two areas of generality deal with interpersonal 

situations and thus have remained in the social realm. 

In discussing the generality of cognitive complexity 

across domains of content, Crockett stated, "Not many 

investigations of this problem appear to have been under

taken, and results of those investigations that have been 

made are by no means conclusive" (1965, p. 55). 

One of the first investigations in this area was 

conducted by Bieri and Blacker (1956). In their study 

they determined each subject's cognitive complexity score 

by means of a modification of the Rep Test. Following this, 

each subject was administered a modification of the 

Rorschach Inkblot test, and his responses were scored in 

terms of content and determinant according to the Klopfer 

(1954) scoring method. A high correlation resulted between 

complexity scores on the Rep Test and responses given to 

Rorschach blots. They concluded, therefore, that there 

was a degree of generality of cognitive complexity across 

areas of content; however, their results are primarily 

based on the human movement determinant (all other 
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determinants failed to correlate significantly different 

from zero with the Rep Test scores). This brings Bieri 

and Blacker's results back into the arena of one's social 

world and questions their conclusion of generality across 

areas of content. Their study was replicated by Sechrest 

and Jackson (1961) who found some correlations but sug

gested they were lower than Bieri and Blacker's (they did 

not report the intercorrelations in their 1961 study). 

Caracena and King (1962) also attempted a replication 

of Bieri and Blacker's study. In addition to Bieri and 

Blacker's procedure, Caracena and King added another 

measure of complexity based on the figure preference test 

from the Barron-Welsh Art Scale. No significant correla

tions were derived and Caracena and King suggested that 

" . . . individual differences in complexity are fairly 

specific to the nature of the task and/or stimulus con

ditions" (p. 235). They also suggested that methodologi

cal differences in testing situations may account for 

differences in results. 

Allard and Carlson (196 3) also investigated the 

generality of cognitive complexity. They compared scores 

on three tests, the Rep Test, a test requiring judgments 

about famous people, and a test using complex geometric 

forms. The intercorrelation of all three measures were 

at the .001 level of significance, strongly suggesting 
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the existence of a common underlying factor. 

Bodden (1970) investigated the relationship between 

cognitive complexity and appropriate vocational choice. 

His results indicated partial support for the generality 

of cognitive complexity into the arena of appropriate 

vocational choice. There was no support for a relation

ship between cognitive complexity and occupational choice 

based upon the subject's abilities; however, a significant 

relationship (phi coefficient = .36, P < .01) was found 

between cognitive complexity and occupational choice 

based upon a subject's personality-coping style. 

The available evidence of generality of cognitive 

complexity across domains of content is inconclusive and, 

therefore, invites further investigation. 

Following the research into cognitive complexity the 

question was raised regarding what effects a subject's 

level of cognitive complexity has on perception of stimuli 

that range from simple stimuli to complex stimulus condi

tions. There are few studies that have explored this area 

of cognitive complexity (just as few have investigated 

the generality of cognitive complexity across domains of 

content). 

Throughout the entire history of research into cog

nitive complexity and its many facets, as well as the 

history of cognition and perception in the development of 
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modern thought outlined at the beginning of this review, 

there is an implicit relationship between cognition and 

perception. This relationship has changed and at times 

it appears that perception is an assumed aspect of cogni

tion as explored in cognitive complexity studies. In 

these studies the focus has emphasized the dimensions of 

cognitive functioning while a very wide array of stimulus 

conditions have been utilized in investigating the cogni

tive functioning or structuring of an individual. There 

appears to have been little concern for the wide range 

of stimulus conditions from which conclusions about cog

nitive functioning are drawn. Although stimulus differ

ences have been acknowledged, there appear to have been 

few attempts to control stimulus conditions in the design 

of experiments on cognitive functioning. The history of 

man's inquiry into the nature of perception and cognition 

suggests a relationship between them is widely assumed, 

but little explored. Further, the frequent conflict in 

research results suggests that clarification of the 

stimulus conditions in cognitive research will increase 

methodological precision in further research which in 

turn may increase the precision of the conclusions that 

are drawn. 

Bieri et al. (1966) reviewed the research on cognitive 

complexity and the discrimination of multidimensional 



23 

stimuli. An examination of the methodology of these 

studies reveals support for the above contention that 

stimulus conditions have varied over a wide range with 

little attempt to control this dimension of investigations 

into cognitive complexity. 

Tripodi and Bieri (1964) utilized the model of infor

mation theory to study clinical judgement and the judge's 

ability to discriminate between differing levels of 

stimulus input. For the levels of stimulus input they 

employed three different stimuli. First, levels of 

aggression (statements of overt hostile acts, e.g. "he 

choked his neighbor's dog to death.") secondly, levels 

of body anxiety (statements of physical symptoms such as 

"leg swinging," "heavy breathing," etc.) and finally, 

levels of social withdrawal (statements about the degree 

to which the subject withdraws from ordinary situations). 

The stimulus input thus is of three types: aggression, 

body anxiety and social withdrawal. 

Tripodi and Bieri stated that "pretesting" indicated 

the orthogonality of these three behavioral stimuli; 

however, in their discussion of results they suggested 

there is likely an overlapping between stimulus conditions 

of social withdrawal and body anxiety. In spite of the 

suggestion that there were only two levels of stimulus 

conditions and not three, Tripodi and Bieri concluded a 
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relationship existed between stimulus complexity and 

cognitive complexity. 

While Tripodi and Bieri utilized visual stimulus 

cues, Leventhal (1957) employed auditory stimulation in 

his study of the relationship between differing amounts 

of tape recorded information (family background, work 

record, self description, etc.) and the cognitive com

plexity of a judge listening to these recordings. Although 

the results were not significant (P <C .10) this study is 

used as support for a "tendency" for low cognitively 

complex judges to improve their predictions as a result of 

increased stimulus conditions (Bieri et al., 1966, p. 200). 

Several other studies that deal with cognitive com

plexity and stimulus complexity in a slightly different 

fashion are also lacking in attention to stimulus condi

tions (Leventhal and Singer, 1964; Mayo and Crockett, 

1964; Tripodi and Bieri, 1966). In these studies the 

focus is on changing stimulus conditions and incongruence 

of additional information available to a judge. These 

studies utilized as stimuli statements derived from a 

social context (e.g. printed statements about an indi

vidual's relationships, transcripts from interview 

sessions, etc.). 

It is clear that in all the research on cognitive 

complexity and its relationship with stimulus complexity. 
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there have been few attempts to control the dimensions of 

the stimuli used. Face validity has been the primary 

determinant of stimulus conditions with the exception of 

the study by Tripodi and Bieri (1964) where pretesting 

was used. In that study, however, the assumed independence 

of stimulus conditions was later questioned by the authors. 

The problem of specifying the dimensions of the stimu

li in a clear and precise fashion has been acknowledged by 

many people in the area of cognitive complexity research. 

Bieri et al. noted: "In the several studies reported 

above concerning the relation of cognitive complexity to 

judgemental behavior, it is evident that an analysis of 

the relative dimensionality of the stimuli would be 

difficult" (1966, p. 196). With the stimulus dimensions 

remaining imprecise and somewhat speculative, it is doubt

ful that firm conclusions can be reached about cognitive 

complexity and the relationship with stimulus complexity. 

Also, in other areas of research where the relationship 

between stimulus and cognitive complexity levels is not 

the central focus, it will be helpful to clarify the 

stimulus dimensions in order to control this variable in 

studies investigating cognition. 

Recent research by Bleker (1972) has led to a clari

fication of the visual stimulus dimensions of color and 

form. Using modified Rorschach blots, Bleker found 
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support for the effects on perception of the dimension of 

color (complex color and simple color). Although Bleker 

was primarily interested in exploring aspects of color and 

form in the Rorschach blots, his work has provided an 

empirically derived set of stimuli that clearly differen

tiates color into simple and complex levels of stimulus 

conditions (form was held constant). 

In view of the statement by Bieri et al. (1966) of 

the difficulty of clarifying stimulus conditions, it 

would appear that further studies into cognitive com

plexity should begin with stimulus conditions that have 

empirical support for their levels of complexity. 

Statement of the Experimental Problem 

Based upon the preceding state of affairs, namely 

the lack of clarity regarding the relationship between 

cognition and perception throughout the development of 

modern thought and the contradictory evidence regarding 

the generality of cognitive complexity, the present 

experiment was designed to serve several purposes. First, 

it is hoped the present experiment will serve to reempha-

size the need for a more careful exploration of the 

relationship between cognition and perception. Secondly, 

it is this author's belief that the research concerning 

the generality of cognitive complexity suffers from a lack 

of precision regarding the stimulus conditions. 
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Accordingly, the second purpose of this experiment then, 

is to contribute to the methodology in the area of cogni

tive complexity research and to contribute to the body of 

literature in the more restricted area of the generality 

of cognitive complexity. A third purpose, which relates 

broadly to the first, is to contribute to the existing 

body of literature regarding the relationship between 

cognitive complexity-simplicity and stimulus complexity-

simplicity. 

Research Hypotheses 

The present experiment is an attempt to answer several 

specific questions regarding the manner in which visual 

information is differentially processed by cognitively 

complex and cognitively simple individuals. First, it is 

hypothesized that stimulus complexity is directly related 

to response latency, or the group exposed to high complex 

cards will require a longer latency than the group exposed 

to low complex cards. Second, it is hypothesized that 

the response latency will differ significantly for cog

nitively complex and cognitively simple subjects. Third, 

it is hypothesized that there is a significant positive 

relationship between two different measures of cognitive 

complexity. Fourth, it is hypothesized that there is a 

significant positive relationship between cognitive 

complexity and the perception of human figures in the 
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stimuli. Fifth, it is hypothesized that there is a 

significant positive relationship between cognitive 

complexity and the content of the subject's perceptions 

in the stimuli. Sixth, it is hypothesized that there is 

a significant positive relationship between cognitive 

complexity and the number of perceptions reported by 

subjects. 



CHAPTER II 

METHOD 

Subjects 

Fifty-six female undergraduates at Texas Tech Univer

sity were dichotomized into two groups of high and low 

cognitive complexity based upon a measure to be described 

below. Following assignment to the appropriate group each 

of the fifty-six subjects was randomly assigned to one of 

two treatment conditions. All subjects were screened to 

exclude those with color vision problems or previous experi

ence with the Rorschach test. 

Procedure 

The procedure employed in this investigation involved 

a group administration in a classroom setting followed by 

individual administrations in an office size room free from 

distracting stimuli. The group administration consisted 

of two paper and pencil tests designed to assess cognitive 

complexity; the subjects were naive regarding the purpose 

of the tasks. The sequence of the two tests was counter

balanced within each group administration and all group 

administrations were evenly distributed for morning and 

afternoon sessions. The individual administrations also 

were distributed throughout morning and afternoon sessions. 

The group administration lasted twenty minutes and the 
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individual administrations lasted approximately fifteen 

minutes. After all the data was collected, the examiner 

visited each classroom to explain the purpose of the 

investigation and answer all questions. 

Experimental Design 

The experimental design consisted of a factorial 

design with two levels of cognitive complexity (A) and 

two levels of stimulus complexity (B) (CRF pq), (Kirk, 

1968). Two levels of cognitive complexity within the A 

treatment were: A , high cognitive complexity; A^, low 

cognitive complexity. Two levels of stimulus complexity 

within the B treatment were: B,, high stimulus complex

ity; Bp, low stimulus complexity. 

The first between block treatment (A) was cognitive 

complexity, operationally defined by a subject's score on 

a test of cognitive complexity. Two particular measures 

of cognitive complexity were employed (described below). 

The second between block treatment (B) was stimulus com

plexity operationally defined by the number of colors 

present in the stimulus card. Five cards selected from 

the standard Rorschach series were modified in terms of 

the B treatment (described below). In order to eliminate 

further variance the five cards were presented to all 

subjects in the same order over all treatment conditions. 

The first measure of cognitive complexity was determined 
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by a group administration of a modification of the original 

Rep Test as outlined by Bieri et al. (1966, pp. 189-193). 

Accordingly, each subject was presented with a grid (see 

Appendix A) containing spaces for persons to be judged (the 

columns) and rows for the constructs. The list of role 

titles across the top of the grid represents a sampling 

of - individuals presumed to be important in a subject's 

social world. These include parents, friends, employer, 

etc. Each subject was asked to identify each role title 

with someone known to the subject. Following this the 

subject was asked to direct his attention to the list of 

constructs at the end of each row. These constructs were 

selected from previous research as being representative 

of those usually employed by college students (Bieri et al., 

1966, p. 190). Each construct has a six-step Likert-type 

scale (+3, +2, +1, -1, -2, -3) upon which each person 

listed in the role types is rated. For example, the first 

of the ten constructs is "outgoing - shy." Each subject 

rated each of the ten individuals listed, on this construct 

according to the six point scale. Following these one 

hundred ratings, cognitive complexity was measured by 

consecutive comparisons. That is, beginning with the first 

rating in the column, each rating below was compared to it; 

next beginning with the second rating the eight ratings 

below were compared to it; and then starting with the third 
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rating all the ratings below were compared to it (the 

third), etc. The first time there was agreement of ratings 

in a comparison, a score of one was derived; the second 

time agreement of ratings occurred a score of two was 

assigned; the third agreement of comparison ratings yielded 

an assigned score of three, etc. After all the consecutive 

comparisons were made and the scores derived, the total 

score was listed at the bottom of each column. When all 

columns have yielded a total score, these column totals 

were summed across and a grand sum was derived. A higher 

score indicated more agreement between the subject's uses 

of a construct in construing people, and hence, the more 

cognitively simple the individual was. If a subject 

derived, a score below the median, he was regarded as more 

cognitively complex. The grand totals for all the sub

jects were arranged numerically from high to low and 

dichotomized into cognitively complex or simple groups 

based on the median score. 

Simultaneous to the administration of the grid, a 

second stimulus was presented to each subject. Following 

Vanderplas and Garvin (1959) , random shapes were varied 

along a dimension of complexity-simplicity. Six groups 

of increasing complexity of shape were derived and one 

random shape from each of the groups was combined into a 

subset. The particular stimulus shape used in each sub

set was chosen from the larger homogeneous group by means 
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of a random number table. The stimulus page of random 

shapes was constructed in the following manner: each 

random shape chosen from the Vanderplas and Garvin pool 

was traced on a stencil and a stylis was then employed to 

outline and fill in the area of each shape. The 120 random 

shapes were then mimeographed onto a stimulus page of white 

paper. The twenty subsets were presented in rows and the 

subject was asked to choose the shape he preferred the 

most and to record the identification number in the margin. 

Each of the shapes was assigned a stimulus value based on 

the complexity of the random shape. The value totaled 

over the twenty subsets thus resulted in a measure that 

was compared to the measure of cognitive complexity derived 

from the Rep Test. Since a low total score on the Rep Test 

was identified as cognitively complex, the stimulus values 

of the random shapes were in reverse order, that is, the 

most complex shape was assigned a value of one and the 

least complex level was assigned a value of six. Following 

the group administration in which the two tasks were 

counterbalanced with half the subjects receiving the Rep 

Test first, and assignment of each subject into a cogni

tively complex or simple group, the resulting measures on 

the random shapes "test" were correlated with the Rep 

Test results to determine if the measure of cognitive 

complexity derived from the Rep Test generalized to the 
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preference test of random shapes. Essentially, this 

technique addressed the question of whether or not a 

measure of cognitive complexity was valid outside of the 

realm of perception of one's social world. 

Follov/ing the assignment of subjects to the cogni

tively complex or cognitively simple groups, each of the 

two groups was administered one of two treatments. One 

half of each group received one of the two treatment 

conditions. Accordingly, each subject was presented with 

either a high or low complexity stimulus task. The 

responses from each subject were recorded verbatim. 

Previous research efforts in the area of cognitive 

complexity have employed a variety of measures to support 

or dispute the notion of the generality of cognitive 

complexity; however, the present study attempts to assess 

several measures simultaneously. An analysis was performed 

on the number of human movement (M) perceptions reported 

in the subject's responses to the stimulus cards which are 

described below. All responses were scored for M according 

to Klopfer et al. (1954), and the resulting data were sub

jected to an analysis of variance. 

An additional analysis was conducted on the content 

of the subjects' responses. Each response was scored for 

content analysis according to Klopfer et al. (1954). The 

resulting scorings were examined for any relationship with 
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cognitive complexity as well as stimulus complexity dimen

sions. The content was measured in three ways by counting: 

(a) the total number of responses which were repeated by 

the subject on the same card, (b) the total number of cards 

on which a response was repeated and (c) the total number 

of categories used by each subject. A low score on (a) 

and (b) and a high score on (c) reflect greater cognitive 

complexity. These data also were subjected to an analysis 

of variance. A final analysis was performed on the total 

number of each subject's responses regardless of content. 

Stimuli 

The treatment condition consisted of modified 

Rorschach blots based upon Bleker's research (1972). 

Two sets of five cards each were selected from Bleker's 

twelve sets. These consisted of cards I, II, IV, VI and 

IX of the original Rorschach series. These materials 

were constructed according to the following procedure: 

a detailed ink tracing was made of each of the original 

five cards which included the simple outline of the outer 

edge of the entire inkblot plus the outlines of the large 

detail areas of the original inkblots according to Beck 

(1961). These tracings were photographically reproduced 

twice for each of the five cards. The resulting ten 

non-gloss photographs were mounted on stiff 1/16 inch 

cardljoard whose dimensions were 5 x 7 inches. One color 
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was selected randomly from those incorporated in the regu

lar Rorschach series and was matched to a transparent, 

non-gloss plastic material which was in turn mounted over 

one of each of the five cards. The color material was 

then cut to fit the blot outlines. Six colors from the 

regular Rorschach series were selected for the complex 

level of color cards and each of the remaining five cards 

was divided into six equal horizontal sections from top 

to bottom. These six colors were again matched to the 

transparent plastic material and mounted in each of the 

six divisions. All cards were laminated to prevent wear. 

Appendix B lists the colors selected from the regular 

series. 

Experimenter 

Experimenter bias in psychological research has been 

of increasing concern in recent years. Rosenthal (1966) 

presented an extensive account of experimenter effects 

in behavioral research. Accordingly, the present study 

was designed and conducted such that the examiner was 

naive of the subjects' level of cognitive complexity 

(although the particular stimulus level presented to each 

subject was known to the examiner). All measures of 

cognitive complexity were collected prior to each presen

tation of the stimulus cards; however, the measures of 

cognitive complexity were not scored until all the data 
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had been collected. The only information available to 

the examiner, therefore, was whether each particular 

subject received a complex or simple set of stimulus cards. 

Instructions 

The following instructions individually administered 

to each subject were taken from Bleker (1972). 

The task which you have volunteered to partici
pate in is an investigation of your visual perception 
of different designs. The five designs that you will 
see were selected from hundreds of trial designs. It 
is important to remember that the designs do not rep
resent anything specific; people see all kinds of 
things in the designs and I am interested in what you 
see in them. 

I am going to show you the five designs now and 
I want you to use the entire design for your response 
on each card. Just tell me what you see, what it 
might be for you, or what it looks like to you. If 
you see something using only part of the design, 
keep thinking until you are able to make something 
out of the whole design, regardless of how long it 
takes you. Do you have any questions? 

If Subject Questions: 

1) Can I turn it? 

2) Do most people 
see . . . • 

3) Should I give my 
first thought? 

Examiner Answers: 

1) It must be kept this 
way. 

2) Remember that the 
cards do not represent 
anything specific. 
People see all sorts 
of things in the 
designs and I am 
interested in what 
you see. 

3) That is entirely up 
to you. 

In the event a subject does not question the examiner 

until after the administration has begun, the examiner 
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should continue timing and answer as suggested above. 

If there are no questions the examiner should say: 

I am going to show you the first design now. 
When you have given me your response, simply turn the 
card face down. Remember to use the entire design in 
your response. Here is the first card. 

Examiner will begin timing as he hands the card to 

subject. 

If subject gives an unscorable response (e.g., 

associates feelings or merely describes the blot), examiner 

should continue timing and say: 

You have described the design to me, but I would 
like you to tell me what this design might be or what 
it looks like to you. 

If subject rejects the card, examiner should record 

the time and say: 

That was probably the most difficult card. Let's 
go on to the next one. Remember, use the entire 
design for your response. 

Allow only the first response to each card and record 

the subject's response verbatim as well as the reaction 

time for each card. If subject begins to give another 

response, examiner should say: 

That's fine. I'd like you to look at each design 
before you tell me what else you see in this one. 

After all five cards have been administered, examiner 

should say: 

Very good . I would like to go back 
through the designs with you one more time because 
sometimes people see more than one thing in these 
designs. I would like you to look at each card again 
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and if you see something else, just tell me. This 
time you do not have to use the entire design. You 
may use any part or all of it. 

Examiner should record, the subject's response(s) 

verbatim but does not record the reaction time during the 

second presentation. 

Examiner: Now you have seen all five of the 
cards and given your answers. I would like to go 
over your answers with you because I want to be sure 
that I see them exactly the way you do. 

Examiner: Can you show me where on the design 
you saw the ? 

If unclear, ask the subject to outline his percept 

with his finger. Record each response on the Location 

Chart. 



CHAPTER III 

RESULTS 

The basic statistical analysis of the data was a 

factorial analysis of variance as defined by Kirk (1968). 

The reaction time for each subject was recorded in a CRF 

(pq) design and the data were subjected to an analysis of 

variance. The two measures of cognitive complexity were 

correlated by means of a Pearson Product moment correla

tion, and the content and determinant scorings were also 

subjected to an analysis of variance. Two parallel sets 

of analyses were performed on the data based upon the two 

measures of cognitive complexity. 

There were no main effects or interaction effects of 

any significance on the RT measures. Apparently the global 

RT measure for first response to all the cards was not 

Sensitive to the phenomena under investigation, and, 

accordingly, the data were reexamined with a more powerful 

design which could account for the repeated measure 

variable. Card presentation order (C) was the within-

block or repeated measures variable and the final design 

was a split-plot factorial analysis of variance, SPF -

2,2.5 (Kirk, 1968). 

An F max test for homogeneity of variance was performed 

on the data (F max = 1.842, df = 1, 279, P < 1), and no 
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transformation of the data was required. The following 

tables and graphs thus reflect the raw RT scores. 

The fifty-six subjects were selected from a pool of 

sixty-seven subjects. Since the experimental design did 

not permit the examiner to have knowledge of a subject's 

cognitive complexity score previous to the administration 

of either complex or simple stimuli, the number of sub

jects in each of the four groups was an unknown factor. 

When the scores were tabulated it was discovered that the 

fewest number of subjects in one of the four cells was 

fourteen. Thus, subjects were randomly discarded from 

the other three cells to arrive at equal n's. For the 

parallel analyses of subjects dichotomized on the basis 

of the second cognitive complexity measure, the same 

procedure was followed: beginning with the original 

subject pool of sixty-seven and arriving at equal n's 

(4 X 14 = 56). 

Table 1 summarizes the results of RT to first response 

for subjects divided into high and low levels of cognitive 

complexity based upon the modified Rep Test measure of 

cognitive complexity. Raw scores for each subject are 

listed in Appendix C. Appendix D lists the between sub

ject, within subject, and interaction means and standard 

deviations. 
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TABLE 1 

ANALYSIS OF VARIANCE FOR INITIAL RT MEASURES 
(Based on Rep Test Measure of 

Cognitive Complexity) 

Source 

A (cognition) 

B (stimulus) 

A X B 

SW Groups 

C (cards) 

A X C 

B X C 

A X B X C 

C X S 

Total 

df 

1 

1 

1 

52 

4 

4 

4 

4 

208 

279 

Mean Square 

33.603 

2721.889 

707.231 

2092.712 

3820.397 

302.773 

736.219 

631.473 

744.298 

1036.062 

F-Ratio 

0.016 

1.301 

0.338 

5.133 

0.407 

0.989 

0.848 

Probability 

0.895 

0.258 

0.570 

0.001 

0.805 

0.419 

0.497 

Table 2 summarizes the results of RT to first 

response for subjects divided into high and low levels of 

cognitive complexity. The raw scores for each subject are 

listed in Appendix C and the appropriate means and standard 

deviations are listed in Appendix D. 

An examination of table 1 reveals strong support for 

the card order variable (F = 5.133, df = 4, 208, P < .001), 

but no support for either the cognitive complexity variable 

or the stimulus complexity variable was found. Also, there 



43 

TABLE 2 

ANALYSIS OF VARIANCE FOR INITIAL RT MEASURES 
(Based on Random Shapes Measure of 

Cognitive Complexity) 

Source 

A (cognition) 

B (stimulus) 

A X B 

SW Groups 

C (cards) 

A X C 

B X C 

A X B X C 

C X S 

Total 

df 

1 

1 

1 

52 

4 

4 

4 

4 

208 

279 

Mean Square 

645.089 

1675.803 

5482.574 

1293.021 

4343.734 

883.115 

1178.901 

459.744 

686.657 

879.309 

F-Ratio 

0.499 

1.296 

4.240 

6.326 

1.286 

1.717 

0.670 

Probability 

0.490 

0.259 

0.041 

0.001 

0.275 

0.146 

0.616 

is no support for interactions between any of the three 

main effects. 

Figure 1 illustrates the -significant increment in 

response latency over cards one through five for the 

subjects dichotomized on the basis of both the Rep Test 

and the random shapes. 

An examination of table 2 also reveals strong support 

for the card order effect variable (F = 6.326, df = 4, 208, 

P < .001). Although there is no support for either 
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cognition or stimulus main effects, the cognition-stimulus 

interaction is significant (F = 4.240, df = 1, 52, P < .04) 

and this is illustrated in figure 2. A Tukey a posteriori 

comparison was made (Kirk, 1968) and revealed a significant 

comparison between high and low levels of stimulus complex

ity for cognitively complex subjects (q = 4.53; q.Ol, 2, 26 

= 3.96). No other pair-wise comparisons were significant. 

A Pearson product-moment correlation was computed 

between the Rep Test and random shapes measures of cogni

tive complexity for each subject; (r = .21, df = 65, 

P < .10). Since a positive relationship was predicted 

between the Rep Test and random shapes measures, this 

correlation with a one-tailed test is significant but very 

low. However, employment of the more conservative two-

tailed test of significance leads to a conclusion of non-

significance of the correlation. This more stringent test 

of statistical significance is adopted in the present 

study, thus the correlation between the Rep Test and 

random shapes measures of cognitive complexity was not 

significant. Each response was recorded verbatim and 

scored for determinant and content according to Klopfer 

(1954). The resulting content and determinant scores were 

tabulated and subjected to an analysis of variance employing 

a factorial design. The number of M responses was not 

significant for either the Rep Test or the random shapes 



46 

u 
0 
ca 

0 

g 
-H 
4J 
G 
0 
•H 
AJ 
V 
ai 
0 
0̂  

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

-• High complexity preference subjects 

•X Low complexity preference subjects 

. ^ 

Low complexity 
card 

High complexity 
card 

Fig. 2. Difference in reaction time between high and 
low complex cards for random shapes measure of cognitive 
complexity. 



47 

measures of cognitive complexity. Appendix E contains 

the raw scores and Appendix F contains the summary tables 

and means for these analyses. 

The total number of responses for each subject also 

was subjected to an analysis; this was non-significant and 

Appendices G and H contain the raw scores and summary of 

this analysis. 

Finally, the content of each response was scored 

according to Klopfer (1954) and was evaluated in three 

separate ways. Fir^t, the number of stimulus cards upon 

which a response was repeated (for each subject) was 

evaluated. This was not significant for either the Rep 

Test or the random shapes test. Secondly, the number of 

categories of content employed by each subject was 

evaluated. This was not significant for subjects 

dichotomized on the basis of the Rep Test, but it was 

significant for subjects dichotomized on the results of 

the random shapes test. Third, the frequency with which 

a response was repeated by a subject across all cards 

was evaluated. This was significant for subjects 

dichotomized on the basis of the Rep Test but not on the 

basis of the random shapes test. Table 3 summarizes the 

results of the analysis of the number of categories used 

by each subject (random shapes test). Appendix I contains 

the raw scores and Appendix J contains the means for this 

analysis. 
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TABLE 3 

ANALYSIS OF VARIANCE FOR TOTAL NUMBER OF CATEGORIES 
(Based on Random Shapes Measure of 

Cognitive Complexity) 

Source 

A (cognition) 

B (stimulus) 

A X B 

SW Groups 

Total 

df 

1 

1 

1 

52 

55 

Mean Square 

31.50 

0.64 

2.57 

4.15 

4.56 

F-Ratio 

7.578** 

.10 

.60 

•k* P < .01 

An examination of Table 3 reveals that high cognitive 

complexity subjects (based upon random shapes) reported a 

greater number of categories across all cards; however, 

there is no support for either the complexity of the 

stimulus or the interaction between cognition and stimulus 

complexity. 

Figure 3 illustrates this difference between high and 

low cognitive complexity subjects. 

Table 4 summarizes the results of the analysis of the 

frequency with which a response is repeated. 

An examination of table 4 reveals that regardless of 

the level of cognitive complexity of the subjects, the 

complex stimulus yielded a greater frequency in repetition 
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TABLE 4 

ANALYSIS OF VARIANCE FOR RESPONSE REPETITION 
(Based on Rep Test Measure of 

Cognitive Complexity) 

Source df Mean Square F-Ratio 

A (cognition) 

B (stimulus) 

A X B 

SW Groups 

Total 

1 

1 

1 

52 

55 

0.00 

60.07 

1.79 

14.46 

14.80 

0.00 

4.15* 

.12 

*P < .05 

of a response. Table 4 also reveals no support for either 

the cognitive complexity of the subject or the interaction 

as having an effect on the repetition of a particular 

response. Figure 4 illustrates the difference between 

high and low stimulus complexity levels and the effect on 

response repetition 
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high and low complex cards over all subjects for Rep Test 
measure of cognitive complexity. 



CHAPTER IV 

DISCUSSION 

Empirical Findings 

Kelly's work (1955) resulted in a personality theory 

based on man's construing events in order that he might 

anticipate similar events as they occur. Kelly theorized 

that this process resulted in a system of personal con

structs that allowed man to bring order to his world as 

he experienced and construed it. Following Kelly's classi

cal work, Bieri (1955, 1966) was instrumental in developing 

the dimension of cognitive complexity-simplicity as a 

personality trait. This in turn implied that if cognitive 

complexity is a stable personality trait, then cognitive 

complexity should generalize across areas of content for 

a given individual. 

The results of the present experiment question this 

notion. The present study also invites further explora

tion into the precise relationship between the stimulus and 

the cognitive level of the individual. 

By more precisely defining the level of complexity of 

the visual stimulus, the present experiment has focused on 

clarification of the role of the stimulus in cognition. 

In previous work exploring the generality of cognitive 

complexity across domains of content, there was an inherent 
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bias of remaining in the social realm (see chapter I). 

The present experiment has explored cognitive complexity 

in areas of content including, but not limited to, a 

subject's social world. 

The first hypothesis, that high complexity stimuli 

require a longer RT was confirmed for cognitively complex 

subjects (based upon random shapes measure of cognitive 

complexity), but was not confirmed for subjects dichoto

mized on the basis of the Rep Test. Since the analyses 

made upon data from subjects measured with the Rep Test 

were not significant, a more detailed statistical analysis 

revealed the sequence of the stimuli was a more powerful 

determinant of RT than either a subject's level of cogni

tive complexity or the stimulus complexity. This finding 

is at variance with the results of other investigators 

who also have employed the Rep Test in their investigation 

of the differential effects of the sequence of stimuli on 

high and low cognitive complexity subjects (Bieri, et al., 

1966; Atkins, Meyers and Kujala, 1965). A suggested 

explanation for this state of affairs is offered below. 

The parallel analysis of RT on subjects dichotomized 

on the basis of their preference for random shapes yielded 

the same results as those mentioned above. Namely, there is 

strong support for the card order effect but no support for 

either cognition or stimulus; however, in this analysis an 
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interaction effect was present. The RT for high preference 

for complex shape subjects was significantly greater when 

they were presented with a highly complex stimuli versus 

presenting them with a low complexity stimulus. The low 

preference for complex shape subjects did not differ 

whether they received high or low complex stimuli. This 

is consistent with the general findings in the area of 

cognitive complexity reported by Bieri, et al. (1966). 

Essentially, the facility with which a high cognitive 

complexity person processes incoming information is more 

complicated than a low complexity individual when the 

information is more confusing or complex in nature. This 

may be expected to result in a longer RT for these indi

viduals. 

The following 2 x 2 table clarifies the expected RT 

for different subjects (relative to each other). 

Stimulus Complexity 
Hi Lo 

Hi 

Cognitive 
Complexity 

Lo 

Slower 
RT 

Faster 
RT 

• 

Faster 
RT 

Slower 
RT 

Although it is tempting to regard this as congruent 

with the general state of affairs in cognitive complexity 
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research, it must be pointed out that the dichotomy of 

subjects on the basis of preference for random shapes had 

a low correlation with those subjects' score on the Rep 

Test. The criterion-related validity of a preference for 

random shapes as an indicator of cognitive complexity is 

therefore low. The most parsimonious explanation is that 

subjects with a preference for complex random shapes have 

a significantly longer RT when presented with complex 

stimuli that require a verbalized response. Also, the 

parallel analysis of RT for subjects dichotomized on the 

basis of the Rep Test did not have a significant inter

action between cognition and stimulus. Thus, neither the 

second hypothesis (RT differs for high and low cognitively 

complex subjects) nor the third (the two measures of cog

nitive complexity are highly correlated) were confirmed. 

What the results do suggest is that although cogni

tive complexity and stimulus complexity are important 

variables in cognitive complexity-simplicity research, 

the stimulus is considerably more complicated than is 

captured by a dimension of simple-complex. The sequence 

of presentation apparently can overwhelm the effects of 

the complexity of the stimulus itself. It may be that 

the relative congruence of the random shapes to the 

modified Rorschach blots (in form) accounted for the 

interaction effect on the analysis of RT performed with 
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subjects dichotomized by preference for random shapes. 

The original study in the area of the generality of 

cognitive complexity (Bieri and Blacker, 1956) utilized 

Rorschach ink blots with a template permitting only parts 

of each blot to be exposed. The considerable variability 

of color, shading and form determinants characteristic 

of the blots were not controlled. In the present study 

the dimensions of color, form and shading were controlled 

and the subject was permitted to view the entire blot. 

Under these circumstances the hypothesis of a relationship 

between high cognitive complexity and perception of human 

figures (M) was not confirmed. This weakens the argument 

of the generalizability of cognitive complexity across 

areas of content. The perception of human figures in the 

ink blots is intuitively a likely occurrence for cognitively 

complex subjects, as these perceptions remain in the social 

realm. It may be that Bieri and Blacker (1956) biased the 

cognitively complex subject's responses towards a percep

tion of human figures by the examiner's selection of which 

areas of the blot to permit the subject to view. A careful 

exploration of their methodology reveals such a possibil

ity. Of the 10 blot areas selected by Bieri and Blacker, 

five are areas where human figures are commonly seen, 

one is an elongated area resembling an erect human figure 

(card IV) and one area is commonly seen as an appendage 
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of a human figure (card V), which is scored as a human 

percept. Thus seven of the 10 blot areas are biased 

towards eliciting human movement responses. 

It is possible (and perhaps likely) that the generaliz

ability of cognitive complexity across areas of content is 

strongly influenced by the manner in which it is measured 

and the stimulus conditions with which subjects are pre

sented. This is in agreement with the results of Caracena 

and King (1962). The purpose that Bieri and Blacker give 

for employment of Rorschach Blots in their study is the 

relative ambiguity of the ink blots. It is puzzling, then, 

to understand why they selected certain portions of the 

stimulus field for subjects to view. In the present 

experiment the stimulus field was not restricted and 

there is therefore less likelihood of biasing responses 

in any direction. In this situation there is not a dif

ferential effect of high and low cognitively complex sub

jects' responses to modified Rorschach Blots. The 

generalizability of cognitive complexity across domains 

of content appears restricted or an artifact of the stimu

lus conditions. 

The content of each response was scored and evaluated 

in three separate ways. First, the number of cards upon 

which a response was repeated was tabulated. Second, the 

number of content categories used by a subject were 
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evaluated. Third, the frequency with which a particular 

response was repeated by a subject across cards was evalu

ated. A high score on 2 and a low score on 1 and 3 were 

regarded as indicative of cognitive complexity. Accord

ingly, a cognitively complex subject would be expected 

to use many constructs in processing information, and 

would, therefore, have less likelihood to repeat percepts. 

The first analysis was not significant, but the second 

and third were. Essentially, these results suggest that 

under conditions of subjects dichotomized according to 

their preference for random shapes, the cognitively complex 

subjects employed more constructs and reported more cate

gories across all stimulus cards. Conversely, the subjects 

divided according to the Rep Test had no differences in 

the repetition of a response. Rather, stimulus complexity 

determined their response repetition. 

These results appear to be contradictory; however, it 

must be remembered that the subjects referred to in each 

analysis are drawn from the same subject pool. The subject 

who obtained a particular score on the Rep Test is 

essentially the same subject who scored a preference for 

random shapes. This suggests strongly that the proximity 

of the measurement for cognitive complexity to the stimulus 

condition in the experiment has a strong impact on the 

generality of cognitive complexity. In the present study 
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there is considerable proximity between the random shapes 

taks and the modified Rorschach blots. This is in agree

ment with Caracena and King's results, who suggested that 

". . . individual differences in complexity are fairly 

specific to the nature of the task and/or stimulus 

conditions" (1962, p. 235). 

The present experiment attempted a broader and more 

detailed examination of the generality of cognitive com

plexity than has previously been conducted. There are 

several measures of the differential effects of high and 

low cognitively complex subjects with a set of stimulus 

conditions that have more precision and control of vari

ables than those employed in previous research. While 

there is some evidence of the differential processing of 

information by high and low cognitively complex subjects 

across areas of content, in the present study the over

whelming evidence is in support of the nature of the stimu

lus having a more powerful effect on an individual's 

processing of information. 

This focus on clarifying the nature of the stimulus 

is what appears to be lacking in prior studies. Bieri and 

Blacker (1956) utilized Rorschach inkblots with the pre

viously mentioned variability of color, texture and form. 

Hall (1966, reported in Bannister, 1968) presented 

subjects with a variety of stimulus conditions and 
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attempted to "measure" cognitive complexity in several 

ways (people preference, animal preference, preference of 

10 swatches of fabric, colored plastic chip preference, 

10 art paints preference). These measures of complexity 

were then intercorrelated; a small but significant 

correlation (P < .05) was reported across male subjects 

but not for female subjects. 

The present study begins with empirically derived 

stimuli that have been carefully differentiated into high 

and low complexity of color and the subjects' responses 

to these stimuli are then evaluated. This is in contrast 

to all the other research on the generality of cognitive 

complexity. What has not been carefully explored in the 

present study is the sequence of the presentation of 

stimuli. 

Implications for Future Research 

The theoretical model which seems to have most 

relevance to the present findings is information theory. 

This theoretical model addresses itself directly to the 

complexity-simplicity dimension of the stimulus, the 

cognitive level of the subject and the sequence of the 

stimuli; however, before this particular theoretical 

model can organize these three dimensions, the role of 

the stimulus needs much more clarification. 
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Specific areas that might be explored are: different 

age groups at which cognitive complexity is measured and 

investigated, wider and narrower content of the stimuli 

employed and a greater variety of sequence in the presen

tation of stimuli. 

Cognitive complexity research and information theory 

models are disturbingly silent about the developmental 

aspects of cognitive complexity. It seems relevant to 

investigate cognitive complexity both cross-sectionally 

and longitudinally in children at different ages. There 

may be particular relevance of cognitive complexity for 

theories of learning and language disabilities in child

ren. Mykelbust (1968) theorizes that different channels 

of stimulus input (auditory, visual, tactile) lead to 

different types of cognition. He suggests that at dif

ferent stages in the learning process more or less infor

mation facilitates a child's intellectual and cognitive 

growth. Cognitive complexity may be an avenue through 

which children's cognitive development can be meaningfully 

explored. In return, such research may indicate parameters 

of the development of cognitive complexity which result in 

adulthood. 

One of the glaringly absent aspects of personal con

struct theory in general and cognitive complexity research 

specifically is the lack of exploration regarding how 
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individuals develop construct systems or a complexity-

simplicity dimension. Rather, this theory of personality 

begins with people at an advanced stage of development. 

The role of the stimulus in cognitive complexity 

research is often regarded as little understood, but 

highly important in understanding the generality of cog

nitive complexity (Klein, 1974; Allard and Carlson, 1963; 

Caracena and King, 1962). Possible research in this area 

might focus on beginning with an empirically derived 

simplicity-complexity dimension of a set of stimuli and 

then expanding to a wider range of stimuli than was 

employed in the present study. It seems that one of the 

recurrent problems in cognitive complexity research is 

the utilization of stimuli that are not carefully measured 

and controlled (see chapter 1). The results of the present 

study indicate overwhelmingly that the role of the stimulus 

in cognitive complexity research needs more clarification 

in order to draw meaningful conclusions from research 

efforts. 

The sequence of stimuli presented to a subject requires 

more attention than has been paid towards it in the past. 

The present study could be replicated with several modifi

cations: the presentation of stimuli could be counter

balanced to determine if the sequence of the cards or the 

cards themselves were responsible for the increased RT. 
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Bleker's (197 2) results of the order effect were confirmed 

by the present experiment. Although the present study was 

primarily concerned with the differential effects of the 

high and low cognitive complexity subjects, the order 

effect has been shown to exert considerable influence on 

RT. Further research in this area might consider con

trolling the order effect variable in addition to the 

cognitive complexity and stimulus complexity variables. 

Another aspect of the present study that may be 

fruitfully explored is the relationship between a subject's 

random shape preference and his responses to the high and 

low complexity stimulus cards. The differential effects 

of subjects dichotomized on the basis of their preference 

for random shapes when presented with modified Rorschach 

cards may be, in part, due to the close similarity between 

the random shapes and the modified ink blots. Although 

color is absent in the random shapes and present in the 

modified blots, the relative vagueness of these visual 

stimuli may require a subject"to "fill in" the visual 

field and thereby render it meaningful. In the context 

of the present study this process implies the subject's 

employment of a personal construct. 

Theoretical Integration of Present Findings 

The present experiment questions the generalizability 

of cognitive complexity across areas of content. 
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Exploration of the relative similarity between the "measure" 

of cognitive complexity and the stimulus presented to a 

subject may help clarify the limits of generalizability of 

cognitive complexity. 

Intuitively, the generalizability of cognitive 

complexity is not likely to be widespread. If generaliz

ability of this construct as a personality trait were 

considerable, it would imply that the theory of personality 

that cognitive complexity was based upon would explain much 

of man's behavior across many areas of content and in many 

situations. This notion recalls the familiar statement 

in personality theory and research that no one theory of 

personality has, simultaneously, wide applicability and 

considerable precision. The frequent contrast drawn 

between psychoanalytic theory and human-learning theory 

as explanations for man's behavior focuses on this issue. 

Kelly (1955) appears to have been clearly aware of 

this dilemma of wide applicability versus great precision 

when he theorized about a range of convenience and a locus 

of convenience for any view of man. 

The present study traced the development of the theory 

of man based upon personal constructs, through the emer

gence of the concept of cognitive complexity and arrived 

at the question of the generalizability of cognitive 

complexity as a personality trait across areas of content. 
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The original question regarding the generality of cogni

tive complexity (Bieri and Blacker, 1956) posed the 

question as a dichotomy (like the cognitive complexity-

simplicity dichotomy). It is possible that the framing 

of the question as a dichotomy is misleading. A more 

relevant question might be "What are the limits of the 

generalizability of cognitive complexity-simplicity as a 

personality trait?" Intuitively, cognitive complexity-

simplicity as a personality construct will be most 

applicable in an individual's social realm and research 

appears to support this notion (Crockett, 1965). 

A careful reading of Kelly's original work reveals 

an inherent bias in personal construct theory towards an 

individual's social world. Kelly originally asked sub

jects "How are these two people alike, yet both different 

from a third person?" The focus on people as events of 

comparison is clearly in the social realm. There is a 

striking similarity between Kelly's focusing of the 

subjects' perception upon social events (people) and 

Bieri and Blacker's (1956) focusing of subjects' per

ceptions upon human forms in the ink blots. If a common 

psychological process underlies both tasks it is not 

surprising that a relatively high correlation was found 

between frequency of M responses and high cognitive 

complexity subjects in Bieri and Blacker's study. 
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When the stimulus conditions in cognitive complexity 

research are more carefully defined, the method of measur

ing cognitive complexity has crucial implications for 

predicting an individual's behavior. Accordingly, when 

the Rep Test was employed, subjects' perceptions of 

modified Rorschach blots were dominated by human figures. 

A considerable portion of the research into the variability 

of behavior for cognitively complex versus cognitively 

simple subjects had employed the Rep Test while the range 

of stimuli with which subjects were presented was often 

ignored. 

In the present investigation the criterion-related 

validity of a random shapes measure of cognitive complex

ity was conservatively judged to be non-significant. 

However, when the stimulus conditions of the task received 

more precision, the behavior of subjects dichotomized 

according to the random shapes measure of complexity were 

aligned with the generally expected results in cognitive 

complexity research. Cognitively complex subjects (based 

on random shapes preference) in the current investigation 

were shown to verbalize more categories when viewing 

modified Rorschach blots (Figure 3). These subjects also 

responded more slowly to complex stimuli (Figure 2). 

Therefore, cognitively complex subjects appear to be 

more thoughtful, less impulsive, less stereotyped 
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individuals. These are essentially the same type of 

behaviors attributed to cognitively complex subjects by 

Bieri, et al. (1966). In their summary of investigations 

with cognitively complex versus cognitively simple sub

jects, complex individuals: focus more on inner determi

nants and less on surface qualities of other people; 

focus more on the differences and less on similarities of 

other individuals; and are better able to integrate contra

dictory versus non-contradictory information. In the 

Bieri and Blacker (1956) study the area of the stimulus 

field was biased towards greater congruence with the Rep 

Test. Similarly, the present investigation employed 

modified Rorschach blots that were relatively congruent 

(in form) with the random shapes used to measure cognitive 

complexity. 

Thus, it is not surprising that high complexity sub

jects (based upon the Rep Test) perceived significantly 

more human movement in the modified Rorschach blots than 

did cognitively simple individuals while high complexity 

subjects (based upon random shapes) perceived a greater 

number of categories and responded more slowly to complex 

stimuli than did cognitively simple individuals. There

fore, the generalizability of cognitive complexity appears 

restricted by both the method of measurement and the 

stimulus conditions with which a subject is presented. 
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The question of generalizability of cognitive complex

ity as a personality trait appears subserviant to the 

issue of wide applicability versus considerable precision. 

It appears warranted to focus attention away from the 

question of whether or not a personality trait has gener

ality across areas of content and toward the more specific 

question of when a particular trait has applicability and 

to what extent. 

This issue appears congruent with the recent develop

ments in psychotherapy research which call attention to 

the meaninglessness of questions like "Is psychotherapy 

effective?" This question is being discarded in favor of 

more precise inquiries such as "under what conditions and 

with which clients and for which problems is psychotherapy 

effective?" (Paul, 1967; Meltzoff and Kornreich, 1972). 

More precise questions are required before meaningful 

conclusions can be drawn. In the arena of cognitive-

perceptual research, as it relates to personality theory, 

the stimulus has been grossly 'neglected. As stated in 

chapter one, face validity has been an acceptable criterion 

for stimulus selection in considerable research into 

cognitive complexity. For much of this research, face 

validity may be quite acceptable; however, in the more 

restricted area of the generality of cognitive complexity 

as a personality trait, the role of the stimulus appears 

to have been neglected. 
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The present experiment demonstrates a powerful 

variable not only in the nature of the stimulus itself 

but in the sequence of stimuli. The present research is 

admittedly exploratory, but it is hoped these results will 

help shift attention towards a more careful analysis of 

the stimulus variables in cognitive complexity research 

while continuing to explore the fascinating realm of 

cognition. 
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APPENDIX A 

MODIFICATION OF REP TEST FOR ASSESSING COGNITIVE 
COMPLEXITY (Bieri, et al., 1966, p. 191) 
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Qi 

V _ j . 

C 
CO 

n-(D 
Qi 

0 
c f t 

tQ 
0 
H-
3 

iQ 

cn 
:3^ 
K: 

CO 

+ 2; 
3 
(D 

NJ 

I 
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APPENDIX B 

ZIPATONE COLORS AND CODE NUMBERS SELECTED 
FOR THE STIMULI 

Lemon Yellow 2504 

Cobalt Blue 2603 

Rubine Red 2556 

Burnt Orange 2525 

Chrome Green 2655 

Rhodamine Red 2563 
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Subje 

N.P. 

C.C. 

N.R. 

S.M. 

S.N. 

L.S. 

D.T. 

S.M. 

M.W. 

S.B. 

G.S. 

M.A. 

M.J. 

G.B. 

S.S. 

D.Y. 

D.C. 

S.C. 

P.M. 

R.H. 

L.L. 

Ct 

•k 

* 

* 

* 

* 

* 

* 

* 

•k 

* 

4r 

* 

* 

REACTION 

I 

8 

7 

48 

36 

11 

56 

12 

12 

12 

22 

105 

48 

20 

36 

12 

12 

18 

107 

10 

10 

9 

TIME 

II 

24 

8 

10 

38 

36 

43 

38 

30 

37 

45 

23 

7 

7 

59 

16 

28 

49 

7 

52 

22 

39 

APPENDIX 

IN SECONDS 

Card 

IV 

6 

8 

65 

24 

34 

62 

19 

7 

2 

14 

13 

11 

5 

20 

28 

54 

124 

12 

25 

7 

4 

VI 

10 

11 

7 

20 

29 

46 

12 

43 

3 

16 

38 

7 

10 

64 

60 

16 

8 

45 

34 

19 

22 

C 

FOR ALL 

IX 

32 

27 

18 

16 

25 

98 

29 

40 

10 

37 

58 

17 

8 

5 

23 

149 

31 

157 

16 

36 

101 

SUBJECTS 

Rep 
Test 
Score 

193 

170 

126 

138 

156 

160 

148 

128 

166 

156 

143 

115 

172 

136 

208 

158 

194 

148 

183 

197 

145 

Random 
Shapes 
Score 

83 

106 

42 

63 

42 

46 

115 

42 

40 

81 

48 

52 

46 

66 

86 

69 

86 

40 

68 

93 

31 



78 

APPENDIX C—Continued 

Subject Card 

II IV VI IX 

C.C. 19 6 11 30 44 

S.M. 10 19 69 26 30 

N.B. 31 8 27 5 14 

S.J. 9 7 19 73 82 

D.B. * 17 23 22 6 43 

B.B. * 39 10 22 40 14 

L.M. * 8 20 7 27 79 

K.C. * 32 8 77 133 42 

F.O. * 40 11 12 43 64 

D.L. * 59 136 133 140 122 

V.P. 32 25 3 14 5 

L.S. 18 8 16 6 26 

L.L. 34 23 53 23 14 

N.W. 27 39 37 98 11 

N.W. 21 10 24 11 63 

B.F. 38 5 119 217 22 

D.C. 8 3 4 3 6 

N.B. * 4 7 13 3 60 

B.M. * 17 5 14 7 21 

K.W. 16 17 61 6 36 

M.L. 8 9 15 28 5 

T.F. 15 33 4 4 22 

Rep 
Test 
Score 

179 

129 

151 

190 

124 

141 

125 

94 

164 

111 

132 

151 

97 

156 

156 

147 

148 

100 

136 

209 

119 

160 

Random 
Shapes 
Score 

50 

45 

55 

38 

58 

39 

61 

43 

51 

79 

87 

67 

46 

53 

38 

62 

46 

37 

43 

99 

60 

62 
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APPENDIX C—Continued 

Subject 

C.V. 

K.M. 

D.W. 

D.S. 

M.P. 

B.H. 

P.W. 

S.S. 

J.S. 

M.M. 

C.F. 

K.W. 

D.B. 

M.M. 

B.K. 

S.S. 

D.S. 

C.C. 

M.L. 

D.P. 

K.D. 

S.M. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

I 

10 

9 

15 

5 

8 

4 

27 

20 

30 

22 

27 

22 

23 

30 

11 

14 

5 

23 

14 

7 

16 

23 

II 

6 

18 

11 

25 

11 

25 

29 

32 

15 

22 

16 

25 

6 

8 

10 

47 

13 

6 

50 

5 

51 

78 

Card 

IV 

12 

6 

10 

5 

13 

20 

35 

27 

3 

3 

39 

58 

15 

55 

8 

65 

8 

29 

28 

5 

17 

33 

VI IX 

Rep 
Test 
Score 

129 

149 

145 

142 

173 

206 

177 

160 

197 

222 

101 

140 

150 

180 

109 

253 

129 

162 

185 

177 

179 

194 

Random 
Shapes 
Score 

35 

37 

54 

53 

66 

46 

42 

59 

57 

35 

60 

47 

47 

43 

50 

49 

63 

36 

113 

57 

39 

63 

30 32 

8 15 

6 17 

21 24 

5 35 

36 113 

33 27 

26 16 

23 25 

25 143 

37 33 

72 26 

60 59 

.21 37 

70 90 

30 9 

130 57 

45 6 

6 3 

36 57 

43 16 



80 

APPENDIX C—Continued 

Subject 

L.B. 

J.W. * 

I 

56 

34 

II 

25 

22 

Card 

IV 

32 

21 

VI 

57 

16 

IX 

76 

85 

Rep 
Test 
Score 

173 

215 

Random 
Shapes 
Score 

90 

66 

*Denotes subject received complex stimuli 
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APPENDIX D 

A, B, C, AxB, AxC, BxC, AxBxC MEANS 
AND STANDARD DEVIATIONS 

(Based on Rep Test Measure of 
Cognitive Complexity) 

Condition Mean Standard Deviation 

Condition A 

A, 31.307 36.711 
AZ 32.000 27.049 '2 

2 

5 

^2^2 

Condition B 

B 34.771 33.688 
BI 28.536 30.416 

Condition C 

C^ 23.763 20.564 
C^ 25.196 22.339 
ci 23.946 29.360 
C^ 37.321 40.637 
QZ 43.036 38.816 

Condition AxB 

A B 36.014 39.227 
A^Bi 26.600 33.633 
A ^ ? 33.529 27.232 
A^B-^ 30.471 26.923 

Condition AxC 

A C 27.107 26.072 
Â C"'- 22.786 25.861 
A^C^ 27.464 33.539 
A^C^ 37.321 49.411 
A^C^ 41.357 42.019 
A^C^ 20.429 12.592 
^2^1 27.607 13.446 
A^c^ 30.429 26.203 
A^C^ 36.321 30.493 
^2^4 44.714 36.024 
2 5 
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APPENDIX D—Continued 

Condition Mean Standard Deviation 

^2^4 
«2S 

Condition BxC 

24.179 
23.929 
30.750 
37.321 
52 
23 
21 
27 

179 
357 
464 
143 

36.821 
33.893 

21.601 
25.751 
33.293 
37.483 
41.307 
19.361 
13.140 
26.471 
44.343 
34.438 

Condition AxBxC 

A i B i C i 
A1B1C2 
A1B1C3 
A1B1C4 
A1B1C5 
A1B2C1 
A1B2C2 
A1B2C3 
A1B2C4 
A1B2C5 
A2B1C1 
A2B1C2 
A2B1C3 
A2B1C4 
A2B1C5 
A2B2C1 
A2B2C2 
A2B2C3 
A2B2C4 
A2B2C5 

2 7 . 5 7 1 
2 6 . 1 4 3 
2 8 . 9 2 9 
3 9 . 4 2 9 
5 8 . 0 0 0 
2 6 . 6 4 3 
1 9 . 4 2 9 
2 6 . 0 0 0 
3 6 . 2 1 4 
2 4 . 7 1 4 
2 0 . 7 8 6 
3 1 . 7 1 4 
32 
36 
46 
20 
23 
28 

571 
214 
357 
071 
500 
236 

37.429 
43.071 

27.665 
33.640 
35.151 
43.263 
43.930 
25.415 
15.265 
33.106 
56.512 
26.004 
13.377 
15.127 
32.559 
32.273 
32.313 
12.250 
21.012 
18.332 
29.824 
40.158 

(Based on Random Shapes Measure of 
Cognitive Complexity) 

Condition Mean Standard Deviation 

A. 

Condition A 
31.314 
28.279 

29.441 
29.892 
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APPENDIX D--Continued 

Condition Mean Standard Deviation 

Condition B 

B, 32.243 29.601 
BZ 27.350 29.603 
2 

2 5 

Condition C 

C 21.321 16.923 
C^ 23.304 16.901 
Cr. 26.625 26.100 
C^ 35.571 33.133 
C^ 42.161 37.909 
5 

Condition AxB 

A.B- 33.136 33.375 
A^B^ 24.443 23.160 
AJ^BT 26.300 24.076 
A^B^ 30.257 34.320 

Condition AxC 

A,C, 23.071 20.523 
A,ci 19.964 14.943 
A^C^ 25.071 21.991 
A-'-C 40.500 35.606 
A^C^ 47.964 38.032 
A^C^ 19.571 12.438 
A^C 26.643 18.311 
A^c^ 28.179 29.933 
A^C-^ 30.643 40.545 
A V 36.357 37.565 

Condition BxC 

B C 22.643 20.832 
gl^l 25.429 15.413 
gl^2 26.393 26.325 
B̂ C"̂  34.286 31.525 
B M 52.464 38.940 
gl^S 20.000 12.000 
£2^1 21.178 18.300 
B2C2 26.857 25.843 
B^c^ 36.357 44.325 
^2^4 31.857 34.510 
2 5 
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APPENDIX D—Continued 

Condition Mean Standard Deviation 

Condition AxBxC 

A . B . C . 2 8 . 3 5 7 2 6 . 7 3 6 
AiBnC2 2 3 . 7 1 4 1 6 . 3 9 5 
AnB.C3 2 3 . 2 1 4 2 3 . 3 9 4 
AnBnC4 4 3 . 4 2 8 3 9 . 2 0 3 
AnBnCc 6 1 . 7 1 4 4 0 . 3 0 8 
A.B2C1 1 7 . 2 8 5 9 . 2 5 2 
AiB2C2 1 6 . 2 1 4 1 2 . 1 7 9 
A-LB2C3 2 1 . 9 2 3 2 0 . 3 0 3 
h-TByC. 3 2 . 5 7 1 3 0 . 9 9 0 
A T B ^ C C 3 4 . 2 1 4 3 0 . 5 2 1 
AiB^C? 1 6 . 4 2 8 1 0 . 2 4 3 
A ^ B ^ c i 2 7 . 1 4 2 1 4 . 2 0 1 
A ^ B t c ^ 2 4 . 5 7 1 3 0 . 2 7 2 
A ^ s t c f 2 0 . 1 4 2 9 . 7 9 6 
AoBVCc 4 3 . 2 1 4 3 6 . 0 5 1 
A ^ B i c ? 2 2 . 7 1 4 1 4 . 0 5 7 
A ^ B ^ c i 2 6 . 1 4 2 2 2 . 2 2 9 
AoB^c:; 3 1 . 7 8 5 3 0 . 3 7 5 
A2B2C4 4 1 . 1 4 2 5 5 . 5 0 4 
A2B2C5 2 9 . 5 0 0 3 9 . 1 1 4 
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APPENDIX E 

TOTAL MOVEMENT RESPONSES FOR ALL SUBJECTS 

S u b j e c t 

N . P . 
C . C . 
N . R . 
S .M. 
S . N . 

L . S . 
D . T . 
S . M . 
M.W. 
S . B . 

G . S . 
M.A. 
M . J . 
G . B . 
S . S . 

D . Y . 
D . C . 
S . C . 
P . M . 
R . H . 

L . L . 
C . C . 
S .M. 
N . B . 
S . J . 

D . B . 
B . B . 
L . M . 
K . C . 
F . O . 

D . L . 
V . P . 
L . S . 

M 

0 
0 
2 
0 
1 

4 
0 
2 
0 
2 

2 
4 
1 
0 
2 

1 
0 
1 
0 
0 

0 
2 
0 
2 
3 

1 
1 
1 
1 
3 

0 
0 
1 

S u b j e c t 

L . L . 
N.W. 
B . F . 
D . C . 
N . B . 

B .M. 
K.W. 
M . L . 
T . F . 
C . V . 

K.M. 
D.W. 
D . S . 
M . P . 
B . H . 

P .W. 
S . S . 
J . S . 
M.M. 
C . F . 

K.W. 
D . B . 
M.M. 
B . K . 
S . S . 

D . S . 
C . C . 
M . L . 
D . P . 
K . D . 

S .M. 
L . B . 
J . W . 

M 

0 
1 
1 
1 
0 

1 
0 
1 
2 
0 

0 
1 
1 
0 
0 

0 
0 
0 
0 
1 

0 
3 
3 
1 
0 

1 
1 
2 
6 
0 

0 
0 
0 
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APPENDIX F 

ANALYSIS OF VARIANCE FOR MOVEMENT RESPONSES 

Source 

A 
B 
AxB 

Within S 
Total 

F 
.05;1, 

Condition 

(Based on Rep 
Cognitive 

,52 = ^-O^ 

Means 

df 

1 
1 
1 

52 
55 

Test 
Compl 

Condi 

Measure of 
.exity) 

MS 

2.571 
3.499 
2.571 
1.370 

-tion Marginal 

F 

<1.0 
<1.0 
<1.0 

Means 

A B 

*P2 
A B 2 1 A B 
^2^2 

0 . 7 8 5 
0 .357 
0 . 7 8 5 
1 .714 

B: 
B: 

0 . 8 2 1 
1.250 
0 .735 
1.235 

(Based on Random Shapes Measure of 
Cognitive Complexity) 

Source df MS 

A 
B 
AxB 
Within S 
Total 

1 
1 
1 
52 
55 

0.642 
2.571 
2.571 

^1.0 
<:i.o 
.̂ 1.0 

.05;1,52 = 4.03 

Condition Means Condition Marginal Means 

A B 1 .071 
A^Bt, 1 .071 
A^B^ 0 . 4 2 3 
A^Bi 1 .285 

2 2 

B: 
B: 

1.071 
0 .357 
0 .750 
1.173 



37 

APPENDIX G 

TOTAL NUMBER RESPONSES FOR ALL SUBJECTS 

Subject R Subject R 

N.P. 
C.C. 
N.R. 
S.M. 
S.N. 

L.S. 
D.T. 
S.M. 
M.W. 
S.B. 

G.S. 
M.A. 
M.J. 
G.B. 
S.S. 

D.Y. 
D.C. 
S.C. 
P.M. 
R.H. 

L.L. 
C.C. 
S.M. 
N.B. 
S.J. 

D.B. 
B.B. 
L.M. 
K.C. 
F.O. 

D.L. 
V.P. 
L.S. 
L.L. 

10 
7 

13 
10 
3 

17 
15 
17 
19 
28 

13 
15 
13 
3 

12 

9 
9 
11 
12 
7 

14 
11 
10 
11 
13 

29 
17 
16 
12 
12 

8 
9 

13 
8 

N.W. 
N.W. 
B.F. 
D.C. 
N.B. 

B.M. 
K.W. 
M.L. 
T.F. 
C.V. 

K.M. 
D.W. 
D.S. 
M.P. 
B.H. 

P.W. 
S.S. 
J.S. 
M.M. 
C.F. 

K.W. 
D.B. 
M.M. 
B.K. 
S.S. 

D.S. 
C.C. 
M.L. 
D.P. 
K.D. 

S.M. 
L.B. 
J.W. 

10 
14 
15 
10 
3 

25 
12 
15 
9 

15 

9 
22 
13 
9 
9 

20 
9 
16 
14 
13 

13 
16 
11 
10 
15 

10 
19 
16 
14 
10 

13 
10 
13 



33 

APPENDIX H 

ANALYSIS OF VARIANCE FOR TOTAL RESPONSES 

(Based on Rep Test 

Source 

A 
B 
AxB 

Within S 
Total 

^.05;1,52 

Condition 

A B 

^P2 4̂1 
^2^2 

= 4.03 

Means 

14.357 
12.571 
14.357 
11.923 

Measure 

df 

1 
1 
1 
52 
55 

of Cognitive Complexity) 

Condition 

A^ 

k 
(Based on Random Shapes Measure of ' 

Source 

A 
B 
AxB 

Within S 
Total 

^.05;1,52 

Condition 

A B 

*P2 

*P2 

= 4.03 

Means 

13.928 
13.235 
13.357 
lla857 

df 

1 
1 
1 
52 
55 

Condition 

A^ 

k 
^2 

MS 

1.446 
62.160 
1.446 
23.130 

F 

<1.0 
^2.69 
<1.0 

Marginal Means 

Cognitive 

MS 

14.000 
16.071 
2.571 

22.436 

Ma: 

13.464 
13.142 
14.357 
12.249 

Complexity) 

F 

< 1.0 
<1.0 
4:11.0 

rginal Means 

13.607 
12.607 
13.642 
12.571 
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Subject 

N.P. 
C.C. 
N.R. 
S.M. 
S.N. 

L.S. 
D.T. 
S.M. 
M.W. 
S.B. 

G.S. 
M.A. 
M.J. 
G.B. 
S.S. 

D.Y. 
D.C. 
S.C. 
P.M. 
R.H. 

L.L. 
C.C. 
S.M. 
N.B. 
S.J. 

D.B. 
B.B. 
L.M. 
K.C. 
F.O. 

D.L. 
V.P. 
L.S. 
L.L. 
N.W. 

CONTENT OF 

APPENDIX I 

RESPONSES 

Total Cards 
With Response 
Repetition 

1 
0 
1 
0 
0 

0 
0 
0 
0 
3 

1 
1 
1 
0 
0 

0 
1 
1 
1 
0 

1 
1 
2 
1 
1 

1 
1 
2 
0 
1 

0 
1 
2 
2 
0 

FOR ALL SUBJECTS 

Total 
Categories 

5 
5 
8 
5 
6 

7 
8 
12 
10 
9 

3 
7 
7 
6 
6 

7 
3 
3 
5 
6 

8 
5 
5 
6 
8 

9 
10 
6 
3 
3 

4 
4 
6 
5 
3 

Response 
Repetition 
Total 

5 
2 
10 
5 
2 

10 
7 
5 
9 
19 

5 
3 
6 
2 
6 

2 
6 
3 
7 
1 

6 
6 
5 
5 
5 

20 
7 
10 
4 
4 

4 
5 
7 
3 
2 
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APPENDIX I ~ C o n t i n u e d 

Subject 

N.W. 
B.F. 
D.C. 
N.B. 
B.M. 

K.W. 
M.L. 
T.F. 
C.V. 
K.M. 

D.W. 
D.S. 
M.P. 
B.H. 
P.W. 

S.S. 
J.S. 
M.M. 
C.F. 
K.W. 

D.B. 
M.M. 
B.K. 
S.S. 
D.S. 

C.C. 
M.L. 
D.P. 
K.D. 
S.M. 

L.B. 
J.W. 

Total Cards 
With Response 
Repetition 

1 
0 
0 
1 
3 

2 
1 
1 
1 
0 

1 
0 
2 
0 
4 

1 
1 
2 
2 
0 

1 
1 
0 
0 
1 

0 
1 
1 
2 
3 

0 
1 

Total 
Categories 

3 
11 
5 
4 
3 

5 
7 
6 
3 
7 

11 
9 
4 
5 
6 

4 
9 
7 
4 
8 

6 
7 
6 
7 
6 

12 
3 
8 
4 
4 

6 
10 

Response 
Repetition 
Total 

6 
4 
5 
4 
17 

7 
8 
3 
7 
2 

11 
9 
5 
4 
14 

5 
7 
7 
9 
5 

10 
4 
4 
3 
4 

7 
8 
6 
6 
9 

4 
8 
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ANALYSIS 

Source 

A 
B 
AxB 

Within S 
Total 

F 
.05; 

Condition 

A B 

*P2 
A B 
2 1 A B ^2^2 

Source 

A 
B 
AxB 

Within 'S 
Total 

^.05; 

Condition 

4̂ 2 

*P2 

APPENDIX J 

OF VARIANCE 

Analysis of 

1 

1,52 

FOR CONTENT OF RESPONSES 

Variance for 
with Respo 

[Based on Rep 
Cogn 

= 4.03 

Means 

0.857 
0.857 
1.142 
0.928 

Analysis of 
with 

(Based on 

1,52 
\ 

itive 

df 

1 
1 
1 
52 
55 

Total Cards 
nse Repetition 
Test Measure of 
Complexi 

Conditior 

k 
«2 

Variance for 
Response Repet 
Random Shapes 

ty) 

MS 

0.446 
0.160 
0.160 
0.924 

I Marc 

Total Cards 
.it ion 
Measure 

Cognitive Complexity) 

= 4.03 

Means 

0.714 
0.714 
1.142 
0.928 

df 

1 
1 
1 
52 
55 

MS 

1.446 
0.160 
0.161 
0.314 

Condition 

A^ 
B^ 

^2 

of 

F 

<1.0 
<1.0 
<:i.o 

final Means 

0. 
1. 
1. 
0. 

1 

,857 
,035 
,000 
,392 

F 

<1.775 
<1.0 
<1.0 

Marginal Means 

0 
1 
0 
0 

.714 

.035 

.928 

.821 
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APPENDIX J—Continued 

Analysis of Variance for Total Content Categories 
(Based on Rep Test Measure of 

Cognitive Complexity) 

Source df MS 

A 
B 
AxB 

Within S 
Total 

1 
1 
1 
52 
55 

1.446 
0a017 
0.017 
4.679 

<1.0 
<1.0 
<1.0 

F ^c: -I CO = 4.03 .05;1,52 

Condition Means Condition Marginal Means 

A B 

4̂ 2 A B 
2 1 A B ^2^2 

Source 

7.000 
6.923 
6.642 
6.642 

A^ 
Bl̂  
^2 

Analysis of Variance for Response Repet; 
(Based on Random Shapes Measure of 

Cognitive Complexity) 

A 
B 
AxB 

Within S 
Total 

F 

Condit: 

A B 
A^B^ 

44 

.05;1, 

Lon 

52 
= 4.03 

Means 

6.214 
5.785 
7.571 
5.428 

df 

1 
1 
1 

52 
55 

MS 

3.500 
23.142 
10.290 
13.645 

6.964 
6.642 
6.321 
6.735 

ition 

F 

<1.0 
^1.69 
<1.0 

Condition Marginal Means 

A^ 
B 2 

^2 

6.000 
6.500 
6.892 
5.607 
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APPENDIX J—Continued 

Analysis of Variance for Total Content Categories 
(Based on Random Shapes Measure of 

Cognitive Complexity) 

Condition Means Condition Marginal Means 

A B 

4^2 
A B 

7 . 7 1 4 
7 .500 
5 .735 
6 . 4 2 3 

B: 
B: 

7.607 
6.107 
6.750 
6.964 

Analysis of Variance for Response Repetition 
(Based on Rep Test Measure of 

Cognitive Complexity) 

Condition Means Condition Marginal Means 

A B 

^ 1 ^ 2 4̂ 1 
^P2 

7 .357 
5 .642 
7 . 7 1 4 
5 .235 

B: 
B: 

6 .500 
6 .500 
7 .535 
5 .464 




