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ABSTRACT 

Introduction 

Attention, as a significant variable in learning, 

has become the subject of considerable speculation and of 

some research. A two-stage attention theory has been de

veloped which maintains that learning parameters represent

ing rates of learning attentional and instrumental responses 

are relatively free of intellectual level in discrimination 

learning and that if subjects of varying intellectual levels 

could be taught to attend to the relevant stimulus dimen

sion, it would be possible to get fast learning and negate 

the effects of intelligence. 

Problem 

In view of the important implications for education 

implicit in the two-stage attention theory, and in view of 

the fact that other theorists take exception to that theory, 

further investigation seemed warranted into the function of 

attention, into the function of intellectual level, and into 

the function of stimulus dimensions as these were involved 

in discrimination learning. 

vii 
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Subjects 

The subjects for this study consisted of a random 

sample of 88 ninth grade students attending four junior 

high schools in Tacoma, Washington. 

Measures 

Scores for each subject were obtained on the Lorge-

Thorndike Intelligence Test as an IQ measure and on the 

Digit Span subtest from the Wechsler Intelligence Test as 

the attention measure. Four groups of 22 subjects each 

were formed for high IQ, high attention? high IQ, low atten

tion; low IQ, high attention; and low IQ, low attention. 

A verbal analog for a discrimination task using four stimu

lus dimensions was administered to each subject. 

Data Analysis 

Means, standard deviations, intercorrelations and 

analyses of variance were computed for all variables. To 

specify factors involved, a principal components factor 

analysis with varimax rotation was performed. The hypothe

ses, all in null form, were tested at the .05 level. 

Results 

For the stimulus dimensions of interpolations, as-

sociability, redundancy and repetition, there were signif

icant differences among the means of the four groups for 
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the main effect of intelligence, but no effect for atten

tion and no significant interactions. The factor analysis 

resulted in one factor of stimulus dimensions and a second 

factor of intelligence, with attention related to the in

telligence factor. 

Conelusions 

The results of this study indicated that intelli

gence was the main factor involved in all of the four stim

ulus dimensions of the verbal discrimination task and that 

attention level made no significant difference in perfor

mance for any of the four groups. High ability subjects 

performed at a higher level than low ability subjects re

gardless of attention level. Consequently, it seemed un

likely that the effects of intelligence could be negated in 

discrimination learning. 



CHAPTER I 

INTRODUCTION 

Problem 

Attention, as a significant variable in learning, 

has become the subject of a good deal of speculation and of 

some research. Zeaman and House (1963, 1967) in their ex

tensive work with discrimination learning tasks, observed 

differences in learning between more intelligent and less 

intelligent subjects, but concluded that it was not the 

rate of improvement of performance, once it started, that 

distinguished bright and dull students, but how long it 

took for the improvement to begin. As a result, they devel

oped a two-stage attentional model for discrimination learn

ing in which attending to the relevant stimulus dimension 

must take place before the correct instrumental response can 

be given. They then stated that if subjects of varying in

tellectual levels could be taught to attend to the relevant 

stimulus dimension, it would be possible to get fast learn

ing from all subjects and to "wash out" the effects of intel 

ligence on performance. 

If the two-stage attentional theory is supported by 

further research, and if the Zeaman and House conclusion is 

1 
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viable that learning parameters representing rates of learn

ing attentional and instrumental responses are relatively 

independent of intellectual level, then the theory has sig

nificant implications for education. Estes (1970) stated 

that even the present concept of mental retardation would 

be modified if the Zeaman and House formulations were con

firmed. 

Other theorists do not agree with the Zeaman and 

House position. Wischner (1967) took exception to the 

claim that performance differences in retardate learning 

were attributable to attention as the determining process, 

and maintained that there was still the possibility of a 

learning deficit. Mostofsky (1970) indicated that the 

Zeaman and House attention deficit theory employed a cir

cularity of reasoning in that it involved a task requiring 

learned behavior to arrive at a postulate of attention. He 

stated that the resulting assumption of attention was then 

used to account for the quality of learning in some other 

criterion situation, and when impoverished learning was 

found, it was attributed to the deficiency in acquiring nec

essary attention responses. Mostofsky maintained this can

not be, as two congruent operations cannot be divided so as 

to derive one from the other. Both Mostofsky and Wischner 

agreed that the experimenter was left in the embarrassing 

position of concluding that retardates were deficient in 
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acquiring attention responses because they already had an 

attention deficit. 

In view of the important implications for education 

implicit in the Zeaman and House attention theory, and in 

view of the criticisms of other theorists of that theory, 

further investigation seemed necessary into the function of 

attention, into the function of stimulus dimensions, and 

into the function of intellectual level as these are involved 

in discrimination learning. 

It was the purpose of this study, therefore, to pro

vide information on the following questions: (1) Will the 

stimulus dimensions of interpolations, associability, re

dundancy and repetition reveal any differences among the 

means of groups of differing intellectual ability levels? 

(2) Will the stimulus dimensions of interpolations, associa

bility, redundancy and repetition reveal any differences 

among the means of groups of differing attention levels? 

(3) Will there be any significant interactions among atten

tion levels, intellectual ability levels and the four stimu

lus dimensions? 

To study this problem, scores on an attention mea

sure, on a standardized intelligence test and on four stim

ulus dimensions of a verbal discrimination task were analyzed 

for four groups of ninth grade students. 
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Sicrnificance of the Study 

The significance of this study lies in its attempt 

to determine if there are differences among groups of ninth 

grade public school students of varying attention and intel

lectual levels in regard to the variables of a verbal dis

crimination task. Findings may or may not lend support to 

the Zeaman and House attentional theory, especially to their 

statement that learning deficits of low aptitude individuals 

tend to lie in the area of attention rather than in the area 

of instrumental learning, where attention was defined as a 

presumed observing response to a stimulus dimension. In 

addition, support for their theory would have important 

implications for instructional methodology in the education 

of students. As Glaser (1967) stated, in the study of in

dividual differences in learning, the first priority is to 

identify carefully the properties which interact with learn

ing. 

Definition of Terms 

For the purpose of this study, the two independent 

variables were intellectual ability and attention level. 

Intellectual level was defined as the score earned on a 

standardized intelligence test. Attention level here was 

defined as the score earned on an attention task. 

Verbal discrimination task was defined as the ver

bal analog of a visual discrimination task as developed by 



Zeaman, Campione and Allen (1970) of which the methodology 

of this study was a replication. Stimulus dimensions were 

defined as broad classes of stimuli having common discrimi

native properties such as interpolations/ associability, re

dundancy and repetition. Cues were defined as specific 

aspects of stimulus dimensions. 

The two stage attention theory was defined as the 

theory of discrimination learning developed by Zeaman and 

House (1963) in which they maintained that dimensional as

pects of stimuli elicited attention, and the result of at

tending was perception of specific cues which elicited the 

instrumental response. 



CHAPTER II 

REVIEW OF RELATED RESEARCH 

The concept of attention has been historically a 

most important and a most neglected area of research. In 

the last century, emphasis on attention included such sub

jects as span of attention, meaning the number of items 

simultaneously clear in perception; degree of attention, 

meaning ways in which it varied in regard to concentration; 

differences in individual reaction time, and duration or 

rapidity of change. William James (1890) studied the selec

tive aspects of attention, considering focalization or con

centration of consciousness to be its essence. Titchener 

(1903), among others, reported detailed studies of intro

spection, in which attention was viewed as a sensory attri

bute, with a precise listing of the factors which controlled 

attention and contributed to the attribute of sensory clear

ness. He included intensity, suddenness, movement, novelty 

and familiarity as the factors determining focus of atten

tion. 

With the emergence of the behavioral movement, in

trospection and mental events were discredited, and atten

tion as a sensory attribute was discarded. However, the 

6 
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phenomenon called attention was pervasive and essential in 

understanding and describing behavior, as theorists soon 

discovered. 

The major problem now has become the multiplicity 

of meanings and definitions ascribed to this concept. Many 

experimenters are currently working on widely divergent as

pects with no comprehensive theory as yet emergent. 

Recent neurophysiological work on the brain stem 

reticular activating system as reported by Samuels (1959) 

showed the relationship between the reticular system and 

the process of attention. Lindsley (1958) maintained that 

the brain stem component performs an alerting operation, 

while the thalmic sections mediate the focusing and shift

ing of attention. The regulatory role of the cortex in in

put processing is being studied, and French, Hernandez-Peon 

and Livingston (1955) demonstrated pathways from the cortex 

to the reticular formation. McGhie (1969) reported the role 

of the cortex in blocking or inhibiting attention. 

One outgrowth of these studies has been the develop

ment of the neuropsychological model to chart factors influ

encing the direction of attention to new stimuli. Sokolov 

(1960) has developed a model which shows attention being 

directed by an amplifying mechanism in the brain stem reti

cular formation and also by a modeling mechanism in the 

cerebral cortex. 
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Closely related to this work is the concept of 

orienting reflexes, conceived by Russian psychologists and 

developed in this country by Maltzman and Raskin (1965), 

among others. The orienting reflex consists of complex 

physiological changes in response to change in stimulation, 

including changes in cortical alpha rhythm, galvanic skin 

response, pupilary dialation and vasomotor responses result

ing in increased cerebral blood volume and decreased blood 

volume in the limbs. Blood volume changes have long been 

considered physiological correlates of attention. 

Hebb (1955) accounted for attention in terms of an 

arousal theory based on neurological investigations, in 

which sensory impulses reach the cortex through two routes: 

one pathway along the sensory tract to a thalmic center 

then to the cortex, and the other pathway through the as

cending reticular formation, the nonspecific or diffuse 

projection system which bombards the cortex with afferent 

impulses. The direct route is the cue function, with direct 

transmission of information, and the indirect route is the 

arousal function which is essential for organized cortical 

activity. 

One current theory of attention is the filter theory 

as devised by Broadbent (1958), in which he uses an informa

tion processing model to account for short-term memory, 

which then passes through a filter or selective process 
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before entering long term memory storage, with attention 

determining the input and also operating in the filter. 

Another very extensive area of attention research 

is that aspect of attention called vigilance, which Mackworth 

(1957) defined as a state of readiness to detect and respond 

to certain small changes occurring at random intervals in 

the environment. This research yielded much information 

about personality variables involved in vigilance. 

Moray (1969) felt that no one theory can account 

for all aspects of attention, and provided a model which 

might lead to a unified theory, incorporating information 

processing, selective attention, perceptual processes, 

adaptation level and set. 

Thus, it is apparent that the term attention is 

defined, used and interpreted in many ways, although the 

foregoing paragraphs cover only a partial list. Berlyne 

(1970) has classified the multiple meanings into two group

ings: intensive aspects of attention which are concerned 

with how much attention the organism is giving the stimulus 

field as a whole, and selective aspects which are concerned 

with how attention is distributed among elements of the 

stimulus field. Investigators are focusing to a greater 

extent on the selective aspects, particularly on stimulus 

selection. 

In studying any aspect of behavior, including atten

tion, it is advisable to investigate the simplest forms of 
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that behavior and work up to more complex forms of intel

lectual functioning. Estes (1970) stated that discrimina

tion learning presents an excellent way in which a 

discrimination problem can be analyzed in terms of a set of 

possible stimulus-response sequences, each beginning with 

attention to some aspect of the stimulus situation present 

on the trial, and eventuating in a rewarding or punishing 

outcome. Learning takes place as the individual attends to 

the relevant stimulus dimension, responds to it and is re

warded. 

Wide individual differences have been observed in 

the learning of discrimination problems at the point in the 

learning sequence at which the individual shifts attention 

from irrelevant, nonrewarded dimensions to relevant, re

warded dimensions. Zeaman and House (1963), in their anal

ysis of discrimination learning, attributed the major source 

of initial differences in rate of learning to differences in 

initial tendencies to sample, or attend to, different as

pects of the stimulus situations involved. They posited 

that individuals of low intellectual ability differed only 

in ability to attend, not in learning ability in the sense 

of rate of learning or of retention. 

Other psychological studies also suggest that the 

primary impairment in the learning of those of low aptitude 

occurs at the first input stage of the learning process. In 

Britain, O'Connor and Hermelin (1963) stressed short-term 
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retention as being contributory. A similar conclusion was 

reached by Ellis (1963) who maintained that the subnormal 

brain is distinguished by a lowered capacity to initiate 

and maintain reverberatory neural circuits necessary for 

efficient short-term storage. Spitz (1963) suggested that 

subnormal individuals show a reduction in cortical stimula

tion. Kendler and Kendler (1962) postulated a deficit in 

mediating responses as the major characteristic of retardate 

learning, with their mediation theory based on association 

theory principles. Estes (1970) commented that the Zeaman 

and House theory, however, goes farther than other theories 

at present in spelling out a specific set of assumptions 

which are subject to quantitative test. 

Zeaman and House (1963) found that low ability sub

jects were especially slow in forming simple visual habits 

and as a result of extensive experimentation with discrimi

nation tasks, concluded that the learning deficit was not 

in instrumental learning but in attention. They based this 

conclusion on an analysis of the discrimination learning 

curves from their experiments. Plotting the usual forward 

learning curves indicated that fast learners produced a 

sharply rising and negatively accelerated curve, but that 

slow learners had a long initial plateau and the resulting 

curve was ogival in shape. Consequently, they plotted back

ward learning curves, using the technique devised by Hayes 

(1953) which demonstrated the shape of the curves just prior 
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to and at criterion. Statistically, differences between 

fast and slow learners on backward learning curves were not 

different. 

This finding led Zeaman and House to conclude that 

the difference in fast and slow learning was not in the rate 

of improvement, once it starts, but in the number of trials 

before learning began. They maintained that the initial 

flat part of the ogive was controlled by attention, while 

the rapidly rising part of the curve represented instrumen

tal discriminative learning. Therefore, attention varied 

with intelligence, but learning did not. 

The resulting two-stage attentional theory of dis

crimination learning was then expressed in a provisional 

quantitative form, based on the probabilistic learning mod

els of Bush and Mosteller (1955) and Estes (1959). This 

model allowed them to establish parameters of reinforcement 

under various schedules of reinforcement, probabilities of 

occurrence of given responses, probability of attending to 

the relevant stimulus dimension on any given trial, and 

probabilities of occurrence of given responses in direct or 

indirect extinction, for original learning, reversals, and 

intradimensional or extradimensional shifts in discrimina

tion training. To develop this model, they used statistical 

approximation procedures, or "stat-children," running the 

populations of stat-children on high speed digital computers. 

They also plotted backward learning curves for the 
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stat-children, confirming the conclusions drawn in their re

search with retardates. 

Estes (1970) has reformulated the Zeaman and House 

assumptions for their two-stage discrimination learning pro

cess in the following form: 

1. On each trial of a discrimination experiment the 

stimulus display represents a variety of stimulus 

dimensions. The dimensions include not only those 

specifically controlled by the experimenter, such as 

color and form in a color-form discrimination, but 

position and various other uncontrolled dimensions 

such as texture, distance and the like which are 

generally irrelevant to a discrimination problem. 

2. The subject attends to only one dimension at a time. 

3. The dimensional aspects of stimuli elicit attention; 

the result of the subject's attending is the percep

tion of specific cues, as a circular form or the 

color red. 

4. The specific cue which is perceived as the result 

of attending to a dimension elicits the instrumental 

response of approaching and lifting one of the stim

ulus objects. 

5. Dimensions are broad classes of stimuli having com

mon discriminative properties as color, form, size, 

position and brightness. 
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6. If the subject's choice on a discrimination learn

ing trial is rewarded, both the observing response 

and the instrumental response which he made on the 

trial increase in probability of occurrence. The 

term observing response refers to the behavior of 

attending to a stimulus dimension. 

7. If the subject's choice on a trial is not rewarded, 

both his observing response and his instrumental re

sponse decrease in probability, and observing re

sponses which did not occur on that trial receive 

complimentary increases in probability. Similarly, 

when a response is rewarded, observing responses 

which did not occur on that trial decrease in prob

ability. 

8. In the two-alternative discriminative situation, the 

probability P of the overt response of choosing the 

correct stimulus object is given by the expression 

P = ap + (l-a)/2, where a denotes the probability of 

observing the relevant dimension and p the probabil

ity of making the correct instrumental response given 

perception of the stimuli of that dimension. The 

probability of a correct instrumental response to an 

irrelevant cue is taken to be one-half under the 

usual experimental arrangements. 

These assumptions have indicated that stimulus di

mensions are major constructs in the theory, since these 
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dimensions elicit the attending response. If retardates have 

difficulty attending to the relevant stimulus dimension ear

ly in discrimination training, then Zeaman and House have 

suggested that the effects of low intelligence could be 

minimized by selecting relevant stimuli with high attention 

value. Position is one stimulus dimension easily mastered 

by retardates (House and Zeaman, 1959), as is multidimen

sional object discrimination (Zeaman and House, 1963). Com

ponents such as form or color are used in solution of dis

crimination tasks, as are compounds such as color-form (House 

and Zeaman, 1963). Novel stimuli, either positive or nega

tive, can facilitate discrimination learning (Zeaman, House 

and Orlando, 1958; Zeaman and House, 1962), although per

formance differences were found to relate to training rather 

than testing (Zeaman, Thaller and House, 1964). Overlearn

ing has a facilitative effect on a discrimination reversal 

if the relevant cues of the reversal are on the same dimen

sion (Campione, Hyman and Zeaman, 1965). 

House (1968) devised a visual discrimination experi

ment using presentation of multiple, two-trial problems with 

either zero or one interpolation between training and test

ing trials, utilizing the embedding technique of Peterson 

et al. (1962), concluding that zero interpolations provided 

an index of learning. Position sequence was also important 

in that the correct stimulus in the same position on the 

test trial evoked a stronger approach tendency than the same 
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stimulus in another position. Another finding of this study 

was that compound cues on the test trial were superior to 

component cues. Zeaman and Denegre (1967) had established 

the importance of compound cues in learning in an earlier 

study. 

McBane and Zeaman (1970) mentioned that in visual 

discrimination learning of retardates, attention is con

trolled by stimulus dimensions. Using a two-choice visual 

discrimination task in which zero interpolations represent 

learning and one interpolation represents recall, they con

cluded that the dimensionality of control in retention par

allels that found in attention. 

Both the McBane and Zeaman study and one by House 

(1968) emphasized that more research is needed in regard to 

short term memory within the context of the attention theo

ry, but House stated that there were striking parallels be

tween short term memory of discrimination problems by retar

dates and of verbal material by normal adults which suggested 

that similar laws hold for the two kinds of subjects. 

Most of the research developing and supporting the 

two-stage attentional theory was based on visual discrimina

tion studies, but Zeaman, Campione and Allen (1970) devel

oped a verbal analog so that verbal learning and memory 

could be investigated in the context of a discrimination 

task. The emphasis in their study was to establish further 

the boundary conditions of certain stimulus dimensions. 
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Redundancy, or adding additional relevant cues, facilitated 

discrimination learning only if the words were highly asso

ciated (chunked), but the addition of nonassociated words 

(unchunked) had a detrimental effect, they found, and they 

inferred these effects were more in retention than in learn

ing. 

In the study, they used the embedding technique in 

which a training trial was followed by zero, one, four, or 

eight interpolated items before the test trial was given, 

with the interpretation that zero interpolations measured 

learning and one, four and eight interpolations measured 

recall or memory. This study used university undergraduates 

as subjects, but as House (1970) has stated, the principles 

of attention theory are equally applicable to normal or re

tardate learning. 

To summarize the Zeaman and House conceptualization 

of attention: attention is the first stage of the two-

stage learning process; attention operates on stimulus di

mensions in discrimination learning; attention is subject 

to control factors; attention varies with intellectual level 

due to lack of learning of attentional responses, and atten

tion is a central process. Their conclusion, then, is that 

individuals of differing intelligence levels vary primarily 

in their probabilities of attending to relevant stimulus 

dimensions at the start of any new problem, but not in rate 

of improvement once learning begins. 



CHAPTER III 

PROCEDURES 

Subjects 

The subjects for this study were 301 students attend

ing four junior high schools in Tacoma, Washington, and were 

ninth grade students or equivalent. Some of the low IQ stu

dents were in ungraded classes, in which case ninth grade 

status was inferred if the student was scheduled to enter 

high school level ungraded classes the following year. 

Cultural differences and educational deprivation 

were controlled by selecting schools in middle socioeconomic 

level areas. Students with visual or auditory handicaps 

severe enough to require special instruction were not in

cluded. Students who were rated nonreaders by classroom 

teachers were also eliminated from the study, with nonreader 

defined for the purpose of this study as reading ability be

low the grade level of 2.5 as measured by standardized tests. 

Measures 

The following measures were utilized in this study: 

1. The Digit Span subtest from the Wechsler Intelli

gence Scale for Children (1948). 

18 
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2. The Lorge, Thorndike, and Hagen (1964) Intelligence 

Test, Multi-level Edition, Verbal and Nonverbal 

Batteries, Grades 7-9. 

3. Verbal discrimination task as devised by Zeaman, 

Campione and Allen (1970). 

The Digit Span subtest was administered to 301 stu

dents chosen at random from all ninth grade students in four 

junior high schools, in accordance with the directions for 

this subtest in the WISC manual, and was scored on a scale 

from 0 to 17 as provided in the manual, with scores for 

these students ranging from 6 to 17. These scores formed 

the measure of attention for this study. 

The Digit Span subtest was selected as the measure 

of attention as both Wechsler (1958) and Cronbach (1960) 

describe the task as mainly a test of attention. Jensen 

(1967) used the Digit Span task extensively in his experi

ments, stating that one of the values of this task was that 

it could be manipulated experimentally with many of the pro

cedural variables common to learning tasks. 

The Lorge-Thorndike intelligence Test was adminis

tered in the fall of 1971 as part of the regular testing 

program of Tacoma Public Schools and was machine scored by 

the research department there. A list of the results was 

obtained, with full scale IQ, verbal scale IQ and nonverbal 

scale IQ scores recorded for each student. Frequency dis

tributions were tabulated for these results. 
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Full scale IQ scores ranged from 61 to 141. Atten

tion scores ranged from 6 to 17, with a median score of 11. 

Scores on attention were then sorted into two groups accord

ing to location above or below the median, to form a group 

of subjects with high attention scores and a group of sub

jects with low attention scores. The median score was not 

used. Next, all IQ scores between 96 and 105 were eliminated 

to form one group of subjects with high IQ scores and one 

group of subjects with low IQ scores. 

Combining the results of these selection procedures 

gave four groups of subjects (Appendix A): 

Group I high IQ, with scores in a range from 106 to 145 

high attention, with scores above the median of 11 

Group II high IQ, with scores in a range from 106 to 145 

low attention, with scores below the median of 11 

Group III low IQ, with scores in a range from 61 to 95 high 

attention, with scores above the median of 11 

Group IV low IQ, with scores in a range from 61 to 95 low 

attention, with scores below the median of 11. 

Twenty-two subjects were randomly chosen from each 

group to make a total of 88 subjects for the study. 

Method 

The verbal discrimination task devised by Zeaman, 

Campione and Allen (1970) as an analog of the standard, two-

choice visual discrimination procedure was used in this 



21 

study. The present study in fact replicated the procedures 

of the above experiment. Since the two-stage attention the

ory of Zeaman and House was based on visual discrimination 

tasks, an effort was made to minimize procedural changes 

when utilizing the verbal learning methodology, and this was 

accomplished by following exactly the above study. 

Each subject (S) in each of the four groups was 

tested individually with the verbal discrimination task. A 

card was presented on which a horizontal black line was 

centered, with either one or two words appearing above the 

line and the same number of words, either one or two, appear

ing below the line. On the first presentation of an item, 

the training trial, S was instructed to guess whether top or 

bottom position was the correct answer and to say "Top" or 

"Bottom" to indicate his choice. Examiner immediately gave 

knowledge of results by saying either "Top is correct" or 

"Bottom is correct" according to the predetermined response 

recorded on the back of the card, visible to E but not to S. 

Subject was instructed to remember which answer was correct 

because a test trial was to be given later. The response 

given to each card by S was recorded on an answer sheet. 

Each item consisted of a training trial and a testing trial. 

After E gave knowledge of results, the card remained visible 

for two seconds, then was removed and the next card was ex

posed. A completed verbal discrimination task for each S 

consisted of 150 presentations and responses. 
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The stimuli used in this study were common, high 

frequency English words of one or two syllables chosen from 

the Thorndike-Lorge (1944) list of 40,000 words, with each 

word also appearing in the Wright (1959) dictionary of words 

for eight-year-olds, to insure that word stimuli were with

in the vocabulary expected of the 2.5 reading grade level 

which was the minimum reading grade level established in 

the initial screening. The words were not the same as in 

the Zeaman, Campione and Allen study, but were chosen to be 

appropriate for this group of students. A list of word 

stimuli used appears in Appendix B. 

Four stimulus dimensions were involved in this 

study, associability, redundancy, interpolations and repeti

tion, with several conditions for each dimension. 

Two conditions of associability or meaningfulness 

were provided by using 50 sets of highly associated stimuli, 

called chunked stimuli, and 50 sets of nonassociated stimuli, 

called unchunked stimuli. The word "chunked" referred to a 

tendency for the words to "go together" or to form a dis-

criminable aggregate. Determination of Associability and 

nonassociability was made through experimenter judgment, 

and the words were so chosen as to have very high associa

tive relationships in the chunked situation and to have no 

apparent relationship in the nonassociated or unchunked sit

uation. For the highly associated stimuli, word pairs such 

as KNIFE and FORK or TABLE and CHAIR were selected. 
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Examples of nonassociated stimuli were CHAIN and NEWS or 

DRUM and APPLE. 

Three conditions of redundancy were provided by (1) 

using two pairs of words as stimuli in the double chunked 

situation, (2) using two pairs of words as stimuli in the 

double unchunked situation, and (3) using two single words 

as nonredundant stimuli. An example of items used in each 

condition of redundancy: 

Chunked Single Unchunked 

love rock 
hate book cup 
knife sky ball 
fork pencil 

Each S received all three redundancy conditions, 

with 50 trials for each condition, consisting of one prac

tice item, and 24 experimental items. Each item consisted 

of one training trial and one testing trial. 

Four conditions of interpolations were provided, 

meaning that presentations of training trials or testing 

trials of other items occurred between the training trial 

and the testing trial of a given item, with 0, 1, 4 or 8 

interpolations used. The embedding technique developed by 

Peterson et al. (1962) was used as the basis for inter-

meshing interpolation intervals, as shown by this example: 

Trial 1 Train A 

Trial 2 Train B 

Trial 3 Test A 
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Trial 4 Train C 

Trial 5 Test C 

Trial 6 Test B 

In this example, item A has one interpolation: item 

B has four interpolations with the test of B making the 

fourth interpolation, and item C has 0 interpolations. The 

four and eight interpolation interval might have appeared 

misleading but was the procedure used in the Zeaman, Campione 

and Allen study, and therefore was followed in this study. 

Each interpolation length was tested six times for each S in 

each redundancy condition. 

Two conditions of repetition were provided, in which 

stimuli appeared in the original position half the time and 

in the reversed position half the time. The position of the 

positive stimulus (top or bottom) was determined randomly, 

subject to these restrictions: (1) no more than four suc

cessive tops or bottoms, (2) within each interpolation con

dition, the position of the positive stimulus was the same 

on training and testing trials (repetition) half the time 

and opposite the remaining half (nonrepetition), and (3) 

within each block of items the position of the positive 

stimulus was the same as that of the preceding trial, re

gardless of type of trial, randomly half the time. 

To control for order-of-presentation effects, the 

trials were set up in blocks of eight, with a training trial 

and a testing trial for each interpolation level occurring 



25 

exactly twice within each block. The same sequence was used 

for all subjects and all conditions, with each block of 

eight items utilizing a different order. The order of pre

sentation is shown in Table 1, with letters from A to G as

signed to represent the words used as stimuli. 

The arrangement of stimuli as shown in Table 1 sat

isfied the requirements as determined above. Within each 

block of eight items (16 responses, as an item consisted of 

one training and one test trial) each interpolation length 

was used twice, which meant that in each redundancy condi

tion, each interpolation length was tested six times. To 

illustrate, in the first block of eight: 

0 interpolations appeared in F (9-10) and E (17-18) 

1 interpolation appeared in G (5-7) and H (13-15) 

4 interpolations appeared in D (4-8) and C (12-16) 

8 interpolations appeared in A (3-11) and B (6-14) 

The same order of presentation occurred for each of 

the four redundancy conditions, i.e., for chunked stimuli, 

for unchunked stimuli and for single nonredundant stimuli 

with a total of 150 responses for the discrimination task. 

To show that stimuli appeared in the original posi

tion half the time and in reversed position half the time, 

this example was used for the first block of eight: 
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TABLE 1 

EMBEDDING PROCEDURE FOR DISCRIMINATION TASK 

1. Example 

2. Example 

3. A Top 19. E Top 35. F Bottom 

4. D Top 20. E Bottom 36. F Bottom 

5. G Bottom 21. C Top 37. A Top 

6. B Top 22. H Top 38. C Top 

7. G Bottom 23. B Top 39. H Top 

8. D Bottom 24. H Bottom 40. B Top 

9. F Bottom 25. C Top 41. H Bottom 

10. F Bottom 26. A Top 42. C Top 

11. A Top 27. F Bottom 43. E Top 

12. C Top 28. F Bottom 44. E Bottom 

13. H Top 29. D Top 45. A Top 

14. B Bottom 30. G Bottom 46. D Top 

15. H Bottom 31. B Bottom 47. G Bottom 

16. C Top 32. G Bottom 48. B Bottom 

17. E Top 33. D Bottom 49. G Bottom 

18. E Bottom 34. A Top 50. D Bottom 
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Same Reversed 

A (3-11) B (6-14) 

C (12-16) D (4-8) 

F (9-10) E (17-18) 

G (5-7) H (13-15) 

As evidence that the other restrictions were satis

fied, (a) there were no more than four successive tops or 

bottoms, (b) within each interpolation condition, the posi

tive stimulus was the same on training and testing trials 

half the time and opposite half the time, with 0 interpola

tions, F same, E different; 1 interpolation, G same, H dif

ferent; 4 interpolations, C same, D different; 8 interpola

tions, A same, B different, and (c) within each block of 

items the position of the positive stimulus was the same as 

that of the preceding trial randomly half the time, thus: 

0 interpolations F same, same 

1 interpolation E same, different 

4 interpolations C same, different 

D same, same 

8 interpolations A different, different 

B different, different 

Analysis of Data 

To determine answers to the questions asked in this 

study, the following hypotheses were tested at the .05 level 

of statistical significance: 
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1. For each of the stimulus dimensions of interpola

tions, associability, redundancy and repetition, 

there are no differences among means of groups of 

differing intellectual levels. 

2. For each of the stimulus dimensions of interpola

tions, associability, redundancy and repetition 

there are no differences among means of groups of 

differing attention levels. 

3. The various interactions among effects are not sig

nificant. 

Means, standard deviations and intercorrelations for 

all variables were calculated. Analyses of variance were 

computed following the Lindquist (1956) factorial design 

model, with Factor A being intellectual level and Factor B 

being attention. 

To specify the factors that were operative in the 

study, a principal components factor analysis was performed, 

with a varimax rotation of the factors extracted by the 

principal components analysis. 



CHAPTER IV 

RESULTS 

Means and standard deviations of all variables were 

computed and are presented in Table 2. Group I was composed 

of high IQ, high attention subjects, Group II of high IQ, 

low. attention subjects, Group III of low IQ, high attention 

subjects and Group IV of low IQ, low attention subjects. 

The standard deviation scores indicated highly similar vari

ability for all groups. 

In Table 2, therefore, high attenders were in Groups 

I and III, while low attenders were in Groups II and IV. 

High IQ subjects were in Groups I and II with low IQ sub

jects in Groups III and IV. Inspection of the table indi

cated that for all levels of all stimulus dimensions, the 

means of the groups appeared to vary directly with intellec

tual ability rather than with attention level. To show this 

tendency more clearly, the means of each group for each 

stimulus dimension have been plotted graphically in Figure 1. 

These findings were in contrast to the Zeaman and House con

tention that like attenders would tend to perform alike re

gardless of intellectual level. 
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TABLE 2 

MEANS AND STANDARD DEVIATIONS FOR ALL VARIABLES 

Variable 
Group I Group II Group » III Group > IV 

Variable M SD M SD M SD M SD 

Attention 14.95 1.36 9.18 0.71 13.95 1.66 7.09 0.82 

IQ—Full Scale 122.23 8.33 112.77 7.04 88.68 5.25 77.18 6.85 

IQ—Verbal Scale 122.55 10.51 108.55 8.11 88.50 6.77 77.82 7.39 

IQ—Nonverbal Scale 122.59 11.75 116.09 8.58 88.86 7.19 77.50 3.94 

Interpolations—0 14.36 2.55 14.23 2.43 12.55 2.64 11.73 2.51 

Interpolations—1 12.27 2.09 12.23 2.00 10.82 1.80 10.51 1.99 

Interpolations—4 12.05 2.58 10.45 1.90 10.14 2.85 9.68 2.14 

Interpolations—8 12.79 1.95 12.73 2.34 10.86 1.77 10.05 1.85 

Associability 17.36 2.84 16.05 2.03 14.64 2.67 14.27 2.73 
Chunked 

Associability 16.50 2.73 15.68 3.64 13.68 3.60 12.77 2.75 
Unchunked 

Redundancy 17.36 2.84 16.05 2.03 14.64 2.67 14.27 2.73 
Double Chunked 

Redundancy 16.50 2.73 15.68 3.64 13.68 3.60 12.77 2.75 
Double Unchunked 

Redundancy—Single 17.59 3.33 17.91 3.15 16.05 2.95 14.91 2.71 

Repetition—Same 27.50 3.92 26.68 2.46 21.91 3.79 21.05 3.57 

Repetition—Opposite 23.95 3.96 22.95 4.19 22.45 3.74 20.91 3.73 

N = 22 for each group. 
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N = 22 for each group. 

Figure 1. Means of Each Group on Each Stimulus Dimension. 
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On the stimulus dimension of interpolations, means 

were highest for all four groups on the 0 interpolations 

position, which in Zeaman and House terms represented the 

attention phase of learning in discrimination problems. 

When there was one interpolation, there was a decrement in 

scores earned, with the decrement appearing about equal for 

all four groups. When there were four interpolations, there 

was a further decrement in scores, with Group II showing the 

greatest decrement for its mean. The eight interpolations 

condition seemed to facilitate recall, as the means for all 

four groups showed an increment to about the level of the 

means for one interpolation. The patterns of the means for 

the stimulus dimension of interpolations were comparable 

with the findings of the Zeaman, Campione and Allen study. 

The stimulus dimension of associability indicated 

that means for all groups showed a decrement as the stimuli 

changed from a high degree of meaningfulness to a condition 

of no apparent association or a low degree of meaningfulness. 

The decrement seemed to be about equal for each group. 

The stimulus dimension of redundancy demonstrated 

that the highest mean performance for each group was in the 

use of single words as stimuli, with double chunked closely 

associated words showing a somewhat lower mean performance 

and with double unchunked nonassociated words appearing to 

be decremental in effect. This finding was contrary to the 

Zeaman, Campione and Allen study in which double chunked 
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stimuli showed the highest mean performance, leading them to 

assert the superiority of double chunked stimuli. 

Zeaman, Campione and Allen based their expectation 

for the facilitating effect of double chunked stimuli on 

the discrimination learning studies of normal and retarded 

subjects by Hyman (1967), Cahn (1966) and House (1970), and 

also on certain paired-associate verbal learning studies 

such as those of Hill and Wickens (1962) and Saltz (1963), 

which demonstrated the facilitating effects of redundancy in 

a combination of verbal and color cues. 

However, Horowitz et al. (1964) used multiple words 

as redundant stimuli and reported a decremental effect, as 

was found in the present study. Sundland and Wickens (1962) 

documented no positive results in their use of redundant 

verbal and color cues in a verbal learning study. Garner 

(1962) and Lappin (1967) found redundant stimuli effective 

only when added to a single stimulus object, with emphasis 

that stimuli must be seen as a whole in order for them to 

facilitate. 

The present study was in agreement with the Zeaman, 

Campione and Allen finding that highly associated redundant 

words were more facilitative than nonassociated redundant 

words. The present study, however, indicated that single 

words were more effective than closely associated redundant 

stimuli in the verbal discrimination task. 



34 

The stimulus dimension of repetition indicated a 

decremental effect for Groups I and II when the correct 

stimuli were in the opposite position on the test trial from 

their location on the training trial, while Groups III and 

IV were relatively unaffected by position of stimuli. The 

Zeaman, Campione and Allen study found that nonrepetition 

was definitely decremental in effect for their subjects, but 

it appeared not to have as detrimental an effect for the 

ninth grade low IQ subjects in this study. 

To further analyze the data from this study, a fac

torial design was utilized with an analysis of variance com

puted for each of the variables. For Tables 3 and 4, the 

Lindquist (1956) restricted case factorial design was used. 

Table 3 showed the results of the analysis of variance in 

which Factor A was intelligence level and Factor B was at

tention, with scores above and below the median on the at

tention measure entered as the dependent variable. The 

purpose of this analysis of variance was to establish that 

the groups were statistically different in regard to the at

tention measure. The results also indicated a significant 

interaction between attention and intelligence at the .05 

level (F = 4.33, df = 1/64). 

The restricted case factorial design was also used 

in the analyses of variance in Table 4, in which case high 

vs. low IQ scores were entered as the dependent variables to 

show that the groups were, indeed, statistically different. 
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TABLE 3 

ANALYSIS OF VARIANCE FOR ATTENTION 

Source MS df F 

Between 314.44 3 

A 52.55 1 34.75** 

B 578.23 1 580.87** 

AB 6.55 1 4.33* 

Within 1.51 84 

Total 12.23 87 

* p. <.05 
** p. <.01 

Since verbal and nonverbal scale scores were available, 

analyses of variance were also computed for these factors, 

with the results indicating that the groups were statisti

cally different on these scales. 

For the analyses of variance for the stimulus dimen

sions, Lindquist's general case factorial design was used, 

as illustrated in the following diagram, with Factor A in

tellectual level, Factor B attention level and the stimulus 

dimension levels as dependent variables: 

Intelligence 
High Low 

Attention High Stimulus 
Dimension 
Levels 

Stimulus 
Dimension 
Levels 
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TABLE 4 

ANALYSES OF VARIANCE FOR INTELLIGENCE 

Intelligence—Full Scale 

Source MS df F 

Between 9575.51 3 
A 26289.10 1 587.97** 
B 2415.01 1 54.01** 

AB 23.01 1 .51 
Within 44.71 84 

Total 373.37 87 

* .05 
** .01 

Intelligence —Verbal Scale 

Source MS df F 

Between 8828.80 3 
A 23075.28 1 319.66** 
B 3350.56 1 46.42** 

AB 60.56 1 .84 
Within 72.19 84 

Total 374.14 87 

* .05 
** .01 

Intelligence--Nonverbal Scale 

Source MS df F 

Between 10344.04 3 
A 29054.56 1 341.90** 
B 1827.28 1 21.50** 
AB 150.28 1 1.77 

Within 84.98 84 

Total 438.73 87 

** P- < .01 
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Table 5 presents the analyses of variance for the 

stimulus dimension of interpolations. For all four levels, 

i.e., 0, 1, 4 and 8 interpolations, there were significant 

differences among the means of the four groups for the main 

effect of intelligence, but no effect for attention and no 

significant interaction. 

Table 6 indicated that the stimulus dimension of 

associability or meaningfulness resulted in significant 

differences among the means of the four groups for the main 

effect of intelligence, but no effect for attention and no 

significant interaction. 

Table 7 presented the analyses of the stimulus di

mension of redundancy, in which the double chunked (highly 

meaningful), the double unchunked (not associated or mean

ingful) and the single stimuli conditions all resulted in 

significant differences among the means of the four groups 

for the main effect of intelligence, but no effect for at

tention and no significant interaction. 

Table 8 displayed the analyses of the stimulus di

mension of repetition, in which there were significant dif

ferences among the means of the four groups for the main 

effect of intelligence, but no effect for attention and no 

significant interaction, either for the condition of the 

stimulus in the same position in training and testing trials 

or with the stimulus in the opposite position in training 

and testing trials. 
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TABLE 5 

ANALYSES OF VARIANCE FOR INTERPOLATIONS 

Interpolations 0 

Source MS df F 

Between 36.71 3 
A 102.56 1 15.25** 
B 5.01 1 .75 

AB 2.56 1 .38 
Within 6.72 84 

Total 4.60 87 

** p. < .01 

Interpolations 1 

Source MS df F 

Between 18.94 3 
A 55.68 1 13.64** 
B .73 1 .18 

AB .41 1 .10 
Within 4.08 84 

Total 4.60 87 

** p. < .01 
Interpolations 4 

Source MS df F 

Between 23.22 3 
A 39.56 1 6.57** 
B 23.01 1 3.82 

AB 7.10 1 1.18 
Within 6.02 84 

Total 6.61 87 

** p. < .01 

Interpolations 8 

Source MS df F 

Between 41.10 3 
A 115.92 1 27.99** 
B 4.10 1 .99 

AB 3.28 1 .79 
Within 4.14 84 

Total 5.42 87 
** p. < .01 



39 

TABLE 6 

ANALYSES OF VARIANCE FOR ASSOCIABILITY 

Associability (Chunked) 

Source MS df F 

Between 43.98 3 
A 111.38 1 15.87** 
B 15.36 1 2.22 

AB 5.01 1 .71 
Within 7.02 84 

Total 8.29 87 

** p. <.01 

Associability (Unchunked) 

Source MS df F 

Between 65.62 3 
A 180.41 1 16.75** 
B 16.41 1 1.52 
AB .05 1 .00 

Within 10.77 84 

Total 12.66 87 

** p. <.01 
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TABLE 7 

ANALYSES OF VARIANCE FOR REDUNDANCY 

Redundancy (Double Chunked) 

Source MS df F 

Between 43.98 3 
A 111.38 1 15.87** 
B 15.56 1 2.22 

AB 5.01 1 .71 
Within 7.02 84 

Total 8.29 87 

** p. < .01 

Redundancy (Double Unchunked) 

Source MS df F 

Between 65.62 3 
A 180.41 1 16.75** 
B 16.41 1 1.52 

AB .05 1 .00 
Within 10.77 84 

Total 12.66 87 

** p. < .01 

Redundancy (Single) 

Source MS df F 

Between 42.99 3 
A 113.64 1 11.70** 
B 3.68 1 .38 

AB 11.64 1 1.20 
Within 9.71 84 

Total 10.86 87 

** p. <.01 
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TABLE 8 

ANALYSES OF VARIANCE FOR REPETITION 

Repetition (Same) 

Source MS df F 

Between 236.28 3 
A 693.29 1 54.58** 
B 15.56 1 1.22 
AB .01 1 .00 

Within 12.70 84 

Total 20.41 87 

** P- < .01 

Repetition (Opposite) 

Source MS df F 

Between 35.47 3 
A 69.14 1 4.32* 
B 35.64 1 2.23 

AB 1.64 1 .10 
Within 16.01 84 

Total 16.69 87 

* p. < .05 

Figure 2 portrays the results of the analyses of 

variance for the various stimulus dimensions in the form 

of a drawing. The diagrams illustrate that in each condi

tion there was either no interaction or ordinal interaction. 

Again, it may be seen that high IQ groups tended to score 

higher on all stimulus dimensions regardless of their atten

tion level, and low IQ groups tended to score lower on all 

stimulus dimensions regardless of their attention level. 
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Figure2. Graphic Representation of Interaction of Means of 
Stimulus Dimension Scores for Intelligence—A, and 
Attention—B. 
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An intercorrelation matrix for all variables was 

calculated and is presented in Table 9. The stimulus dimen

sion of associability was not included in this analysis be

cause all the scores for this dimension were identical with 

the scores for redundancy. Associability or meaningfulness 

of stimuli appeared to be an inseparable aspect of redun

dancy so that double chunked redundant stimuli represented 

a high degree of meaningfulness, while double unchunked re

dundant stimuli represented no apparent relationship. 

In examining the interrelationships, it was appar

ent that attention showed a relationship to intellectual 

level, but relatively little relationship to any stimulus 

dimension. Full scale IQ scores indicated a high degree of 

interrelationship with verbal IQ and nonverbal IQ scores, 

with correlations comparable to those listed in the Lorge, 

Thorndike, and Hagen (1964) test manual. The stimulus di

mensions intercorrelations were all significant at the .01 

level, as were the stimulus dimensions—full scale IQ corre

lations, the stimulus dimensions—verbal IQ scores and the 

stimulus dimension—nonverbal IQ scores, with the exception 

of repetition (opposite) which was significant at the .05 

level. The correlation matrix confirmed prior findings of 

this study that intellectual level was of prime importance 

in performance of subjects on stimulus dimension scores and 

that attention was not a deciding factor. 



^ TABLE 9 

INTERCORRELATIONS AMONG ATTENTION LEVEL, 
INTELLECTUAL LEVEL AND NINE STIMULUS DIMENSIONS 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Attention .47 .51 .40 .21 .15 .24 .21 .24 .20 .17 .23 .23 

2 IQ—Full Scale .95 .96 .43 .36 .24 .51 .42 .42 .32 .61 .25 

3 IQ—Verbal .84 .41 .36 .28 .46 .45 .39 .31 .58 .27 
Scale 

4 IQ—Nonverbal .42 .34 .21 .53 .39 .42 .33 .60 .24 
Scale 

5 Interpolations 
r» 

.47 .39 .46 .60 .64 .56 .71 .65 

6 
u 

Interpolations 
i 

.43 .39 .52 .58 .59 . 66 .61 

7 
X 

Interpolations 
A 

.43 .56 .58 .58 .66 .64 

8 
*T 

Interpolations 
8 

.58 .57 .57 .62 .67 

9 Redundancy- .39 .39 .67 .62 
Double Ch. 

10 Redundancy .34 .65 .70 
Double Unch. 

11 Redundancy .69 .62 
Single 

12 Repetition .50 
Same 

13 Repetition 
Opposite 

Correlations of .22 significant at .05 level; .28 significant at .01 level. 
4* 
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The data from the correlation matrix were entered 

into a factor analysis with a principal components analysis 

computed, followed by a varimax rotation to assist in the 

interpretation of the findings. The principal components 

analysis appears in Table 10 and the varimax rotation re

sults are in Table 11. The purpose of this statistical 

procedure was to attempt to reduce the set of variables 

used in this study to a smaller set of uncorrelated vari

ables which might help describe the essential, determining 

factors involved in verbal discrimination tasks. 

The principal components analysis extracted two 

roots which accounted for 68% of the variance, and the vari

max rotation specified and clarified the loadings on these 

two roots. Clearly, the stimulus dimensions constituted 

one factor, while the second one was an intelligence factor. 

Attention was related to the intelligence factor, but the 

.58 loading suggested that only part of the attention fac

tor was related to intelligence. 

The factor analysis emphasized once again that 

stimulus dimensions and intellectual levels were of prime 

importance in the verbal discrimination task but that at

tention was not a major determining variable. 
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TABLE 10 

PRINCIPAL COMPONENTS FACTOR MATRIX 

Variable 
P Load 

(1) (2) 
P Weights 

(1) (2) 

Attention .415 .425 .061 .211 

IQ—Full .740 .651 .109 .323 
Scale 

IQ—Verbal .719 .618 .106 .307 
Scale 
IQ—Nonverbal .714 .616 .105 .306 
Scale 

Interpolations 
n 

.757 -.185 .112 — .092 

Interpolations 
i 

.699 -.266 .103 -.132 

Interpolations A .670 -.385 .099 -.191 
4 

Interpolations 
Q 

.758 -.068 .112 0 .034 
O 

Redundancy .739 -.152 .109 — .075 
Double Ch. 

Redundancy .748 -.215 .110 -.107 
Double Unch. 
Redundancy .699 -.313 .103 -.156 
Single 
Repetition .890 -.071 .131 -.035 
Same 
Repetition .753 -.468 .111 -.233 
Opposite 

E root 6.785 2.014 

Pet. T 52.192 15.495 

Pet. of trace extracted by two roots: 67.69 
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TABLE 11 

VARIMAX ROTATION FACTOR MATRIX 

Variable V Load V Wei9hts 2 variable (1) (2) (1) (2) h2 

1. Attention .101 .585 -.069 .208 35. 266 

2. IQ—Full .240 .956 -.094 .328 97. 131 
Scale 

3. IQ—Verbal .241 .917 -.087 .313 89. 917 
Scale 

4. IQ—Nonverbal .238 .913 -.087 .311 88. 958 
Scale 

5. Interpolations 
n 

.728 .278 .144 -.012 60. 659 

6. 
U 

Interpolations 
i 

.727 .178 .160 -.050 55. 944 

7. Interpolations .770 .064 .190 -.101 59. 727 

8. 
** 

Interpolations 
O 

.663 .374 .111 .036 57. 934 

9. 
O 

Redundancy .695 .295 .132 .000 56. 963 
Double Ch. 

10. Redundancy .737 .248 .151 -.025 60. 511 
Double Unch. 

11. Redundancy .753 .138 .173 -.069 58. 688 
Single 

12. Repetition .773 .445 .128 .046 79. 661 
Same 

13. Repetition .886 .042 .223 -.129 78. 572 

Pet. V 40.363 27.324 



CHAPTER V 

CONCLUSIONS 

The purpose of this study was to investigate the 

effect of the variables of attention and intellectual abil

ity on the stimulus dimensions of a verbal discrimination 

task using junior high school students as subjects. Specif' 

ically, the following hypotheses were tested: 

1. For each of the stimulus dimensions of interpola

tions, associability, redundancy and repetition, 

there are no differences among means of groups of 

differing intellectual levels. 

2. For each of the stimulus dimensions of interpola

tions, associability, redundancy and repetition, 

there are no differences among means of groups of 

differing attention levels. 

3. The various interactions among effects are not 

significant. 

Means, standard deviations and intercorrelations 

among all variables were calculated. Analyses of variance 

using a Lindquist (1956) factorial design with Factor A as 

intelligence, Factor B as attention and with levels of the 

stimulus dimensions as dependent variables were computed to 

48 
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test the above hypotheses. A factor analysis of all vari

ables also was carried out to verify the influence of major 

factors. 

The Digit Span subtest from the Wechsler Intelli

gence Test for Children was used for the attention measure? 

the Lorge-Thorndike Intelligence Scale was used for the IQ 

measure, and a verbal discrimination task employing four 

stimulus dimensions was the dependent variable. 

The subjects consisted of a random sample of 88 

ninth grade students from four junior high schools in 

Tacoma, Washington. The 88 were randomly selected from 301 

subjects in the initial screening to form four groups as 

follows: 

Group I high IQ, high attention 

Group II high IQ, low attention 

Group III low IQ, high attention 

Group IV low IQ, low attention 

Results obtained in this study may be summarized in 

this way: 

1. For all levels of all four stimulus dimensions, 

intellectual level had a significant effect upon 

the task, with significant results obtained on 

each separate analysis of variance. The first 

hypothesis was rejected as a result of these find

ings . 
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2. For all levels of all four stimulus dimensions, 

attention level had no significant effect, with no 

significant results obtained on each separate analy

sis of variance. The second hypothesis, therefore, 

was retained. 

3. The various interactions among effects were not sig

nificant for any level of any stimulus dimension. 

Consequently, the third hypothesis was retained. 

For the subjects in this study, performance on the 

stimulus dimensions of the verbal discrimination task was 

determined primarily by intellectual ability rather than by 

attention. Results of the factor analysis showed the stim

ulus dimensions to be one major factor and intellectual 

ability to be a second major factor. Attention was not 

found to be a major factor and was related to intelligence. 

The two-stage attention theory postulated that rate 

of learning was dependent upon attention and was relatively 

independent of intellectual level, and maintained that if 

subjects could be taught to attend, it would be possible to 

get fast learning and "wash out" the effects of intelligence. 

The results of this study suggested that intelli

gence was the main factor involved in the task and that at

tention made for no significant differences in performance. 

High ability subjects performed better than low ability sub

jects regardless of attention level. With these subjects, 

the finding that attention and intellectual ability are 
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significantly related suggests that the subject with higher 

intellectual ability may be more able to attend. The indi

vidual with lower intellectual ability likewise may have a 

lower attentional level. Thus, there may be little prospect 

of "washing out" the effects of intelligence. 

Since high intellectual ability subjects in general 

performed better than low intellectual ability subjects but 

with differing levels of performance on the various aspects 

of the four stimulus dimensions, control of stimulus dimen

sions in discrimination learning appears to be a promising 

area for future research in order to identify more specif

ically those properties or conditions which might signifi

cantly interact with learning. Results of this study indi

cate that it seems unlikely that the effects of intelligence 

can be negated, but it does suggest that learning might be 

more highly optimized with more knowledge about stimulus 

dimensions and their interrelationships. 



APPENDIX A 

FREQUENCY DISTRIBUTIONS OF SUBJECTS 

INVOLVED IN STUDY 
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APPENDIX B 

LIST OF WORDS USED AS DOUBLE CHUNKED, 

DOUBLE UNCHUNKED AND SINGLE STIMULI 
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DOUBLE CHUNKED STIMULI 

1. Hand-glove 12. coat-dress 23. sun-moon 

east-west doliar-dime boy-girl 

2. east-west 13. rain-cloud 24. book-read 

hand-glove pencil-pen table-chair 

3. orange-juice 14. knife-fork 25. loud-quiet 

winter-summer night-day ham-eggs 

4. candy-cane 15. pencil-pen 26. large-small 

bread-butter rain-cloud left-right 

5. alarm-clock 16. coat-dress 27. cat-dog 

light-dark dollar-dime up-down 

6. night-day 17. ring-finger 28. cat-dog 

knife-fork blue-gray up-down 

7. alarm-clock 18. blue-gray 29. tree-trunk 

light-dark ring-finger bed-sleep 

8. bread-butter 19. happy-sad 30. tooth-brush 

candy-cane hard-soft grass-green 

9. shoe-foot 20. hard-soft 31. boy-girl 

stop-go happy-sad sun-moon 

10. shoe-foot 21. loud-quiet 32. tooth-brush 

stop-go ham-eggs grass-green 

11. orange-juice 22. table-chair 33. bed-sleep 

winter-summer book-read tree-trunk 



34. large-small 45. bird-nest 

left-right true-false 

35. cup-coffee 46. eye-ear 

f ather-mother bow-arrow 

36. cup-coffee 47. hot-cold 

father-mother love-hate 

37. bird-nest 48. cow-milk 

true-false bath-tub 

38. salt-pepper 49. hot-cold 

key-chain love-hate 

39. gold-silver 50. bow-arrow 

nail-hammer eye-ear 

40. bath-tub 

cow-milk 

41. nail-hammer 

gold-silver 

42. salt-pepper 

key-chain 

43. floor-rug 

comb-brush 

44. comb-brush 

floor-rug 
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DOUBLE UNCHUNKED STIMULI 

1. chain-news 12. pool-bump 23. skip-taste 

shape-guess apple-crowd dentist-burn 

2. shape-guess 13. paint-toy 24. mail-pardon 

chain-news snake-pillow rope-cooky 

3. feather-shop 14. run-hundred 25. master-fair 

name-beach danger-lace hello-ceiling 

4. lesson-path 15. snake-pillow 26. baby-river 

jail-spell paint-toy large-curl 

5. whisper-frog 16. pool-bump 27. button-cabin 

army-carrot apple-crowd form-card 

6. danger-lace 17. fight-brick 28. button-cabin 

run-hundred birthday-s ignal form-card 

7. whisper-frog 18. birthday-s ignal 29. meat-bottle 

army-carrot fight-brick cottage-man 

8. jail-spell 19. mind-smell 30. radio-balloon 

lesson-path stone-store laugh-city 

9. date-order 20. stone-store 31. dentist-burn 

gentle-match mind-smell skip-task 

10. date-order 21. master-fair 32. radio-balloon 

gentle-match hello-ceiling laugh-city 

11. feather-shop 22. mail-pardon 33. cottage-man 

name-beach rope-cooky meat-bottle 



34. baby-river 45. grade-shelf 

large-curl magic-paint 

35. dirty-stamp 46. sand-question 

bank-deer fence-leader 

36. dirty-stamp 47. rock-cat 

bank-deer ball-pencil 

37. grade-shelf 48. promise-tank 

magic-paint towel-land 

38. music-pail 49. rock-cat 

narrow-lemon ball-pencil 

39. secret-ball 50. fence-leader 

door-lunch sand-question 

40. towel-land 

promise-tank 

41. door-lunch 

secret-ball 

42. music-pail 

narrow-lemon 

43. street-loaf 

hope-inch 

44. hope-inch 

street-loaf 



SINGLE STIMULI 

orange 12. nose 23. picture 

sky stove valley 

orange 13. teeth 24. honey 

sky string kitten 

fly 14. drink 25. men 

map airport song 

board 15. string 26. milk 

fish teeth ground 

robin 16. nose 27. angry 

sound stove heart 

airport 17. soap 28. angry 

drink thunder heart 

robin 18. thunder 29. bench 

sound soap jelly 

fish 19. post 30. football 

board king boat 

engine 20. king 31. valley 

letter post picture 

engine 21. men 32. football 

letter song boat 

fly 22. kitten 33. jelly 

map honey bench 



34. milk 

ground 

35. cage 

glass 

36. cage 

glass 

37. cheese 

dance 

38. drive 

fair 

39. breakfast 

gate 

40. sleep 

fruit 

41. gate 

breakfast 

42. drive 

fire 

43. spoon 

chest 

44. chest 

spoon 

45. cheese 

glass 

46. snow 

shirt 

47. hunt 

fast 

48. fruit 

sleep 

49. hunt 

fast 

50. shirt 

snow 
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