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The purpose of this study was to determine the effects 

of stimulus meaningfulness and position on the cue selection 

of elementary school children In verbal paired-associate 

learning. 

The subjects for this study included 56 children 

enrolled in fourth and fifth grades» 10 in a private ele-

mentary school in Denton, Texas, and 4-6 in a public 

elementary school in Dallas, Texas, during summer of 1971. 

Each subject was assigned to a training list in which 

compounds (two consonant-vowel-consonant syllables) were 

presented as stimuli and a transfer list in which components 

of the compounds were presented. During the training phase, 

each subject was instructed to anticipate a single-letter 

response when a compound was presented at one of the windows 

of a Hull-type memory drum for an interval of two seconds. 

The compound and the response were then presented simulta-

neously for another interval of two seconds. Then, an 

inteivitem interval of four seconds elapsed before the next 

compound was presented. 

When the subject had gone through a training list of 

six stimulus-response pairs in this manner, he had completed 



one trial. The intertrial Interval was four seconds. This 

procedure was repeated until the subject anticipated all 

the responses correctly in two consecutive trials. At this 

point the training phase was completed. The corresponding 

transfer list was then presented immediately for six trans-

fer trials at another window of the memory drum. The rate 

of presentation was the same as in the training phase. 

In the analysis of variance, the meaningfulness of CVCs 

positioned first in the training compounds was not signifi-

cant (p=.06?). Therefore, the first hypothesis was rejected. 

There was no significant difference in the number of trials 

necessary for acquisition when high meaningfulness CVCs 

were positioned, first than when low meaningfulness^CVCs 

were positioned first in the compound stimuli. 

The meaningfulness of CVCs positioned second, however,— 

was significant at the .005 level. Therefore, the second 

hypothesis was accepted. Significantly fewer trials were 

necessary for acquisition when high meaningfulness CVCs were 

positioned second than when low meaningfulness CVCs were 

positioned second in the compound stimuli. 

The meaningfulness of CVC components presented in 

transfer was significant at the .0000^ level. Therefore, 
/ 

the third hypothesis was accepted. Significantly more 

correct anticipations were given to the high meaningfulness 

components than to the low meaningfulness components when 

these components were presented singly on the transfer test. 



The previous position of the transfer components in the 

training compounds was not significant (p=s.223). Therefore, 

the fourth hypothesis was rejected. When the stimulus 

components having equivalent meaningfulness values were 

presented singly on the transfer test, there was no signifi-

cant difference in the number of correct anticipations 

given to the components previously positioned first and to 

the components previously positioned second in the training 
i 

compounds. Previous inclusion of CVCs in mixed versus 

unmixed training compounds was not significant. Improvement 

in performance across the six transfer trials, however, was 

highly significant.- There was no significant interaction- ~ 

in the analyses, 

When the low meaningfulness components of the training 

compounds were eliminated in the transfer phase for the -

experimental groups, a non-significant amount of reduction 

in transfer occurred compared to the control groups who 

received the whoie compounds in transfer. Consequently, 

the fifth hypothesis was not rejected. 

When the high meaningfulness components of the training 

compounds were eliminated in the transfer phase for the 

experimental groups, a significant amount of reduction in 

transfer occurred compared to the control groups who re-

ceived the whole compounds in transfer. Consequently, the 

sixth hypothesis was accepted. 
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CHAPTER I 

INTRODUCTION 

Two general conclusions may be drawn from Keppel's (9) 

review of research related to verbal learning in children. 

First, little research has been carried out and few data are 

available concerning changes in verbal processes that take 

place as a function of age. Second, the few data that are 

available provide evidence that verbal processes that occur 

in children are similar to those of adults. 

It follows that the processes involved in verbal learning 

of children would be subject to the same variables operative 

in the study of verbal learning in adults. However, it does 

not follow that the study of verbal learning in children 

would be exactly the same as that of adults. The difference 

might have implications for developmental research (8). 

The implications that may be drawn from an analysis of 
* 

verbal processes in adults apparently have to do with the 

effects of environmental rather than maturational variables. 

In other words, the Implications of adult verbal learning 

studies for an understanding of verbal processes in children 

have to do with the effects of experiential variables (e.g., 

the strength of language habits, reinforcement history, 

school training) that merely covary with age or maturational 

development (8, p. 359)* 

1 



The learning task selected for the study of development 

should be of a level of difficulty which is neither too easy 

for the oldest nor too difficult for the youngest subjects. 

It should permit modification so that it can be used with 

different types of material (e.g., pictures, words, symbols), 

different types of paradigms (e.g., transfer, mediation), 

and tasks of varying lengths (8, p. 371)* 

Paired-associate learning seems to be an appropriate 

task for satisfying these conditions. It can be modified 

to study associative learning and response learning through 

stage analysis (3, see also Beview of Belated Literature). 

It also permits stimuli and responses to be functionally 

differentiated, something which is not possible with certain 

other tasks such as serial learning or discrimination learning. 

Moreover, paired-associate learning may also be designed to 

minimize or maximize the effects of past learning (8, p.3?l). 

Statement of the Problem 

This investigation was concerned with determining 

whether or not cue selection occurred in the verbal paired-

associate learning of children. 

i 

Purpose of the Study 

The purpose of this study was to determine the effects 

of stimulus meaningfulness and position on the cue selection 

of elementary school children in verbal paired-associate 

learning. 



Hypotheses 

In order to fulfill the purposes of this study the 

following hypotheses were testedt 

1. Significantly fewer trials will be necessary for 

acquisition when high meaningfulness CVCs (consonant-vowel-

consonant syllables) are positioned first in the compound 

stimuli than when low meaningfulness CVCs are positioned 

first (see Definition of Terms for compound stimulus and 

other terms used in stating the hypotheses). 

2. Significantly fewer trials wlll.be necessary for 

acquisiton when high meaningfulness CVCs are positioned 

second than when low meaningfulness CVCs are positioned 

second in the compound stimuli. 

3. When the stimulus components of the compound stimuli 

are presented singly on the transfer test, there will be 

significantly more correct anticipations given to the high 

meaningfulness CVC components than to the low meaningfulness 

CVC components. 

4. When stimulus components having equivalent mean-

ingfulness values are presented singly on the transfer test, 

there will be significantly more correct anticipations given 

to CVCs positioned on the left side than to CVCs positioned 

on the right side of the compound stimuli. 

5. The experimental groups receiving high meaningfulness 

components of high-low or low-high compound stimuli on the 

transfer phase will show no significant decrement in the 



number of correct anticipations compared to the control 

groups who will receive the complete compound stimuli both 

in the training and the transfer phases, 

6. The experimental groups receiving low meaningfulness 

components of high-low or low-high compound stimuli on the 

transfer phase will show a significant decrement in the 

number of correct anticipations compared to the control 

groups who will receive the complete compound stimuli both 

in the training and the transfer phases. 

Significance of the Study 

The concept of association has occupied a central role 

in most psychological theories of learning. Nearly all 

theoretical writing on learning Indicates that one of the 

most basic processes in learning involves the formation of 

associations, Research in this area can be characterized 

as attempts to investigate the variables which influence 

the formation of these associations. Frequently such studies 

are criticized as being extremely limited, artificial, and 

not representative of more realistic situations encountered 

by the learner outside the laboratory. This criticism is 

based on the assumption that laboratory learning tasks 

cannot be generalized to learning situations outside the 

laboratory. Another criticism is concerned with the basic 

conceptualization of learning, mainly the emphasis upon the 

associative nature of the learning process. Such critics 



argue that more complex forms of learning cannot be analyzed 

in terms of simpler associative processes (12). 

Among others, Gagne (4-, 5» 6) has attempted to analyze 

complex learning tasks. In his analysis, association is 

considered to be the fundamental mechanism forming the basis 

of all learning. According to him a complex form of learning, 

such as problem solving, is related to simpler types of 

learning, Table I presents various kinds of learning para-

digms and descriptions of the processes which Gagne believes 

are involved. Commenting on Table I, he statesj 

. , , learning ranges from the relatively simple 
response learning to complex problem solving. Increasing 
complexity is seen to reside not so much in what is 
learned, as in the nature of what has to be preavailable 
. . . in order for various types of learning to occur. 
Thus, verbal paired-associate learning in its pure form 
occurs when the responses (or response connections) are 
already available , . . originally made so, presumably, 
by previous learning is in turn based upon the assumption, 
or actual establishment, of preavailable verbal "labels" 
which have previously been acquired as paired-associates 
are , , , and so on until the most complex form, problem 
solving, is reached, which depends upon preavailability 
of capabilities acquired in all the other forms of 
learning (6, pp, 293-317). 

There are some rather Immediate Implications of Gagne*s 

classification of learning types for facilitating learning 

and for remediation of specific learning problems. One 

implication of this model is that performance on a learning 

task is dependent upon the acquisition of subtasks. Conse-

quently, more trials on the task may not be a sufficient 

condition for learning to occur. What may be required is 

more trials on a component subtask, A most important 



TABLE I 

A SUGGESTED ORDERING OF THE 
TYPES OF HUMAN LEARNING* 

Type Paradigm** Description 

Response 
learning 

Chaining 

S-R 

S-R S-R 

Verbal learning, 
paired-associates S-r (s-R) 

Concept learning S-r s 

Establishment of response-
connections to a stimulus 
specified along physical 
dimensions. 

Establishment of chains 
of response connections. 

Establishment of labeling 
responses to stimuli 
varying physically within 
limits of primary stimulus 
generalization. Previous 
"response learning* 
assumed as indicated by 
parentheses. 

Establishment of mediating 
S-r s- (Concept] responses to stimuli which 
S-r 

Principle 
learning 

Concept} 

fconceptl 
Rule 

Problem solving Rule 

Rule rule 

differ from each other 
physically ("classifying"). 

Establishment of a process-
which functions like a 
rule. "If A, then B," where, 
A and B are concepts, 

Establishment of a process 
which combines two or more 
previously learned rules 
in a "higher order rule." 

*(6). 

**The paradigms shown have been designed to depict what 
is learned, and not the learning situation which leads to 
this result. In addition, it may be noted that beginning 
with concept learning, only the central portions of the 
inferred chains are shown. 



implication of Gagne's thesis is that an anlysis of the 

learning task into its component parts is necessary for the 

facilitation of learning. This means that one begins with 

the task and works backward to simpler component tasks (12, 

p. 2)j 

, . . the approach . . . of proceeding backwards 
by analysis of an already existing task, has much to 
recommend it as a way of understanding the learning of 
school subjects. . . . Naturally every human task yields 
a different hierarchy of learning sets when this method 
of analysis is applied (5» 6)." 

Remediation may then be conceptualized as consisting 

of two major aspects. One aspect involves a delineation of 

the subtasks within a specified criterion task. The other 

aspect involves determining what subtasks the learner has or 

has not acquired. In other words, with reference to a 

specific task, where in the hierarchy of Table I is the 

individual learner (12). 

According to Table I, if simple critical associations 

are not formed, then more complex forms of learning become 

impossible. Successful performance on many tasks may only 

require the formation of simpler associations. One of the 

earliest stages in learning to read involves the formation 

of an association between a letter grapheme and the identi-

fying response, that is, saying the name of the letter. 

Learning to recognize a word, a later stage in learning, 

also requires the formation of an association between the 

printed word and either an overt or covert pronunciation 



8 

of the word. The formation of an association is also an 

important process in learning to spell. Spelling can be 

conceptualized as a process of forming associations between 

adjacent letters, phonemes, or syllables. When a student 

learns a new word or when he learns a foreign language, the . 

formation of verbal associations is an integral part of 

successful performance (12, p. 4), 

Because the learning of complex tasks may be dependent 

upon the formation of more elementary associations, inves-

tigation of factors facilitating associative learning becomes 

very important. Remediation must begin at the lower asso-

ciative levels if any sort of proficiency is to be achieved 

at the higher levels. 

The purpose of this study, stated in different words, 

was to Investigate the extent to which association formation 

and its transfer is facilitated by the meaningfulness and 

the position of stimulus components in verbal paired-associate 

learning of children. Among other variables, the meaning-

fulness and the position of stimulus components have been 

demonstrated to influence association formation and its 

transfer in adult subjects (11, 1^, 15), in other words 

adult subjects tend to select the most meaningful part of 

the stimulus and to associate it with the response. Such 

selection and association formation affects the transfer of 

an association as well as its learning. The reason for this 

phenomenon is that subjects do not have to learn the whole 



stimulus (nominal stimulus) In order to associate it with a 

response. Rather, they have preferences for the selection 

of a component part (functional stimulus) which is conse-

quently associated with the response (11, see also Review 

of Related Literature). 

Comparing concept learning and stimulus selection 

Underwood (2, p. H-7) statest 

The study of concept learning is the study of 
stimulus selection. The crux of concept learning is 
the abstraction—selection—of a common feature, charac-
teristic, or property which is present in a number of 
stimuli which differ on other characteristics. 

We must first recognize that just as in verbal 
learning, stimulus selection in concept formation is 
heavily determined by biases and preferences (10, p.57). 

The study of cue selection in children has some inter-

esting implications for language development and foreign 

language learning. First, children may have a higher tendency 

to fractionate highly meaningful stimulus words than adults 

because of their lesser frequency of exposure to the verbal 

items as compared to older subjects. That is, with increased 

contact with a verbal item, the components of that item 

become integrated to the point that subjects use that item 

as a functional unit. The methodology used in studies related 

to stimulus selection offers a sensitive method to study the 

development of word learning in children (8)» 

Second, the learning of a foreign language may be 

conceptualized as a paired-associate learning task involving 

cue selection where the subjects learn to associate English 
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and foreign language equivalents. Empirical data from the 

study of stimulus selection suggests that the appropriate 

procedure to study a foreign language would be a bidirectional 

practice of foreign-English and English-foreign word combi-

nations. The least desired method would be the practice of 

foreign (stimulus) to English (response) word combination. 

In the latter case the children would not be forced to attend 

to all elements of the foreign word when it is presented as 

the stimulus. In addition, bidirectional practice would be 

an important procedure to be used with young children who 

may not have fully integrated the words of their native 

language (8). 

Data directly relevant to the question of stimulus 

selection in the paired-associate learning of children were 

not found. The present study was an attempt to discover 

evidence of stimulus selection in verbal paired-associate 

learning of elementary school children# 

Definition of Terms 

Cue or Stimulus Selection refers to the functional 

stimulus which is selected by subjects on the basis of their 

preferences and used in forming associations as compared to 

the nominal stimulus which is actually presented to the 

subjects. 

Compound Stimulus refers to a combination of two CVCs 

presented to the subjects as the stimulus term* 
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Stimulus Component refers to each one of the CVGs in 

the stimulus term. HER-WUQ is a compound stimulus and HER 

and WUQ are stimulus components as shown in Table II. 

TABLE II 

AN EXAMPLE OF TERMS USED IN THIS STUDY 

Training Phase Rate of 
Exposure 

Transfer Phase Rate of 
Exposure 

HER-WUQ - 2 seconds WUQ - 2 seconds 
HER-WUQ - D 2 seconds WUQ - D 2 seconds 
Inter-item interval ̂  seconds Inter-item interval 4 seconds 

CVC refers to a consonant-vowel-consonant combination 

of three capital letters whether they constitute meaningful 

words or nonsense syllables. Another term for a nonsense 

syllable is trigram. HER and WUQ are two CVCs as shown In 

Table II. 

Meaningfulness refers to the association value of CVCs— 

as reported by Archer (1). In his study college students 

had b seconds to pronounce each CVC such as WUQ and check 

"yes" to any one or "no" to all the following questions; MIs 

it a word? Does it sound like a word? Does it remind me of 

a word? Can I use it in a sentence (1, p. 2j 7, p. 12)?w 

Meaningfulness or association value of each CVC was expressed 

as the percentage of subjects who Indicated that they had 

an association by answering "yes" to at least one of the 

questions. In this manner, WUQ had an association value 
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of 8 per cent, that is, 8 per cent of the subjects answered 

"yes" and 92 per cent answered "no," HER had 100 per cent 

association value. 

Response refers, in the present study, to single capital 

letters that are paired with the stimuli. In Table II, D is 

the response to the compound stimulus HER-WUQ. 

Position refers to whether a GVC is presented on the 

left or on the right side of the compound stimulus in the 

training phase. HER is positioned first and WUQ is positioned 

second in the compound stimulus as shown in Table II, 

Training List refers to a list of six pairs of compound 

stimuli and their corresponding responses. HER-WUQ - D 

constitutes one of the six pairs of compound stimuli and 

its response as shown in Table II (see also the Appendix). 

Transfer List refers to a list in which one component 

of each compound stimulus in the training list is presented 

to the subject. The subject is required to respond to each 

of the stimulus components with the response learned to the 

whole compound stimulus during the training phase, if he 

is able to do so (see Table II and the Appendix), 

Training or Acquisition Phase refers to the trials 

required by each subject to anticipate all the responses in 

the training list correctly for two consecutive errorless 

trials. A trial is defined by the presentation of six 

paired-associates to a subject (see the Appendix), 
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Transfer Phase refers to the presentation of the 

transfer list for six trials immediately after the training 

phase is completed (see the Appendix). 

Limitations of the Study 

1. This study was limited to the investigation of ver-

bal learning of 56 children in the fourth and fifth grades 

of elementary school. 

2. This study was limited to the investigation of the 

environmental variables, meaningfulness and position of 

stimulus components as they were manipulated in the present 

study. It was not concerned with any maturational bases of 

learning. 

Basic Assumptions 

1, It was assumed that the subjects would respond to 

the instructions honestly and participate in the experiment 

to the best of their abilities. 

2. It was assumed that the meaningfulness values of 

the CVCs based on the adult population as reported by Archer 

(1) are valid and can be used as reliable indices for the 

study of verbal learning in children (?, p. 6lj 8). 

Summary 

The purpose of this study was to investigate the extent 

to which association formation and its transfer is facilitated 

by the meaningfulness and the position of stimulus components 
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in the verbal paired-associate learning of children. The 

first two hypotheses were concerned with the effect of mean-

lngfulness and position of stimulus components on acquisition. 

The third and fourth hypotheses were concerned with the effect 

of meaningfulness and position of stimulus components upon 

transfer. The fifth and sixth hypotheses were concerned with 
• 

the extent to which transfer is reduced as a result of elimi-

nation of one of the stimulus components on the transfer test. 

The significance of the study was discussed with regard 

to association formation which is considered to be the funda-

mental mechanism involved in both the learning of simple 

associations and the more complex forms of learning such as 

problem solving. Remediation of learning difficulties was 

considered to involve delineation of component subtasks that 

the learner has not acquired. Language development, learning 

a foreign language, learning to read and to spell all involve 

formation of both simpler and more complex associations, 

This study was limited to the investigation of verbal 

learning of 56 elementary school children and to the manipu-

lation of the environmental variables, meaningfulness and 

position of stimulus components, It was not concerned with 

any maturational bases of learning. It was assumed that the 

meaningfulness values based on the adult norms were valid and 

reliable Indices for the study of verbal learning in children 

(1. 7, 8 ) . 
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CHAPTER II 

REVIEW OF BELATED LITERATURE 

Scalings of Meaningfulness 

Glaze (15) was apparently the first to scale the asso-

ciation value or meaningfulness of stimuli; the stimuli were 

discrete consonant-vowel-consonant (CVC) nonsense syllables. 

Subsequently,meaningfulness and related attributes of stimuli 

have been scaled by different techniques. Among different 

techniques which have been used are ratings of familiarity 

including estimated frequency of occurrence, and also ratings 

of estimated ease of learning, pronunclability, emotionality, 

and wordness, Another attribute is frequency of counted or 

estimated "actual" occurrence of words in language usage. 

Three general techniques of scaling meaningfulness and 

related attributes can be distinguished, and within each 

there are certain other specific techniques. These general 

techniques ares (a)requiring subjects to produce associations, 

(b) experimenter-supplied stimuli for responses, and (c) 

counts of frequency of occurrence or of use. The semantic 

differential (48) can be considered a special technique 

within experimenter-supplied stimuli for responses (17), 

Production of associations.—The technique of requiring 

the subjects to produce associations involves presentation 

1 7 
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of each stimulus for some Interval of time during which sub-

jects are instructed to produce an association or associations 

other than repetition of the stimulus. The number of asso-

ciations by a single subject to each stimulus may be limited 

to one association at the most, or subjects may be instructed 

to respond with as many associations as they can within a 

specified temporal interval as long as 120 seconds have been 

used(13). These two variants are labeled as the "single-

association technique" and the "multiple-association technique" 

respectively (17, p. 12). Noble (44) called the latter the 

production method. 

Glaze (15) used the~single association technique.-"— — 

During a 2-3 second interval subjects could, as he instructed 

them, simply indicate whether or not they had an association 

or, as Hull (2*0 instructed them, indicate the nature of 

their association. They could also answer or check "yes" to 

any one or "no" to all questions such asi "Is it a word? 

Does It sound like a word? Does it remind me of a word? 

Can I use it in a sentence (3, p. 2)?" In all three cases, 

meaningfulness of each stimulus Is expressed as the percentage 

of subjects who indicated that they had an association, who 

gave an association, or both, or who answered "yes." 

With the multiple-association technique, subjects hav̂ »--

been toldi 

This is a test to see how many words you can think 
of and write down in a short time. You will be given a 
key word and you are to write down as many other words 
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which the key word brings to mind as you can. These 
other words which you write down may be things, places, 
ideas, events, or whatever you happen to think of when 
you see the key word (44, p, 425). 

The number of acceptable responses (legible, not perse-

verative, not failures of set) to each stimulus by each 

subject were then counted and averaged. The resultant mean 

value for each stimulus was considered its meaningfulness 

(17, p. 14). 

Experimenter-supplied stimuli for responses.-—Another 

technique for the rating of the meaningfulness of verbal 

stimuli, one frequently used by investigators in this field, 

is for the experimenter to supply the subject with a scale 

which defines a stimulus dimension. The subject is required 

to place each stimulus word presented at some point along 

this dimension. Using this technique, investigators have had 

subjects place verbal stimuli along such dimensions as 

"wordness," perceived frequency of occurrence, warm-cold, or 

active-passive. The last two dimensions are basic dimensions 

derived by means of the semantic differential technique of 

Osgood, Suci, and Tannenbaum (48). 

Counts of Frequency of Occurrence or of Use.—Frequency 

of occurrence of stimuli as counted in samples of words in 

written texts has also been used to specify familiarity. 

Assuming a direct relationship between frequency and meaning-

fulness, frequency can also be considered a basis for 

inferring meaningfulness of stimuli (64). With semantic 
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counts, the relationship of frequency of occurrence to 

meaningfulness Is even more direct (55) • 

Validity and Bellabillty.—For CVCs particularly, the 

same and different measures of meaningfulness obtained under 

different conditions of presentation and instructions and 

with subjects ranging from grade-school-aged children to 

college students have invariably lntercorrelated positively, 

with the correlations obtained ranging from .52 to ,99» In 

addition, different measures of meaningfulness have proved 

to be consistently related to "summed letter frequency" and 

probability of occurrence of CVCs. Significant relationships 

have also been obtained with ratings of familiarity, emotion-™ 

allty, ease of learning, and pronunciability(17, 68). Batlngs„ 

of familiarity correlate with counted frequency which con-

stitutes validation of ratings of familiarity and of 

frequency (17)• Substantial reliability of measures of 

meaningfulness and of related attributes is Indicated by 

the generally high intercorrelations (3, ^5, **6, ^7). 

-Underwood and Schulz summarize the results of experiments 

as follows 1 

. . . . Here it was found that the frequency with 
which the subject uses verbal units In various free-
association situations is highly correlated with the 
frequency with which these units occur in language 
usage. . . . Up to this point the argument that 
frequency was the fundamental variable underlying 
meaningfulness had been derived mainly from theoretical 
considerations and correlational evidence. . . , The 
question was, can the effects of meaningfulness on 
verbal learning be reproduced by manipulating frequency? 
They can, in part, . . . Response familiarization. • . 
facilitated learning. . . (68, pp. 126-12?). 
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Meanlngfulness impaired-associate Learning 

In paired-associate learning, subjects are required to 

associate together clearly defined stimuli and responses. 

The most grequently used method of presentation is the antici-

pation method in which the stimulus is presented alone for 

a predetermined interval (usually two seconds) on a memory 

drum or its equivalent and is followed by the simultaneous 

presentation of stimulus and response in juxtaposition for 

an equal interval. The subject is instructed to anticipate 

the response during the exposure of the stimulus alone, with 

subsequent occurrence of response serving as an informative 

feedback or reinforcement for the subject's response. A 

paired-associate list then consists of some specified number 

of such pairs. To avoid the possibility of having the sub-

jects learn the response terms serially, that is as a chain 

of responses without direct association to the appropriate 

stimuli, the specific pairs are usually presented in a 

different order on each successive trial (see the Appendix). 

By means of a factorial research design the investigator 

can determine the orthogonal effects of the meanlngfulness 

of the stimulus component, the response component, and the 

interaction of the two upon the rate of acquisition. Findings 

for meanlngfulness of discrete stimuli by means of such 

designs have indicated frequently, but not without exception, 

that acquisition rate and meanlngfulness of stimulus members 

and/or response members are related diretly. Meanlngfulness 
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of response members has usually but not always proved more 

potent than meaningfulness of stimulus members. With greater 

effects of meaningfulness in the response position, acqui-

sition rates for the four combinations of a 2 X 2 design 

have generally increased in the order low-low, high-low, 

low-high, and high-high as the meaningfulness of the stimulus 

and response members is varied. Significant interactions 

between meaningfulness of stimulus and of response members 

do occur but exceptions to this are common. The significant 

Interactions are typically but not always in the form of 

greater effects of meaningfulness of stimulus members for 

decreasing values of meaningfulness of response members a n d — 

the converse (17, p. 219). 

Backward recall of stimulus members is directly related 

to the meaningfulness of the stimulus and of the response 

members. The meaningfulness of stimulus members has often 

had a greater effect than the meaningfulness of the response 

members on backward recall of stimulus members (6, 1^, 23, 

26, 31, 33» 38)• Jung (29) determined specific transfer 

effects for both the A-B, C-B and A-B, A-C paradigms under 

low and high degrees of response meaningfulness. Transfer 

for the C-B paradigm was more positive for responses of low 

meaningfulness than for responses of high meaningfulness. 

In the A-C paradigm, negative transfer was greater for 

responses of high meaningfulness than for responses of low 

meaningfulness. In agreement with Jung, Goulet (18) found 
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that negative transfer In the A-C paradigm was more pro-

nounced. for responses of high meaningfulness than for those 

of low meaningfulness. In addition, negative transfer was 

less when the B and C responses were heterogeneous in 

meaningfulness than when they were homogeneous. Goulet 

attributed this to the likelihood that heterogeneous re-

sponses permit easier differentiation thereby reducing 

competition between the two responses. 

Stimulus meaningfulness was related to transfer in the 

A-B, G-B paradigm by Dean and Kausler (10). The amount of 

net positive transfer was less under high than low mean-

ingfulness for the low degree of practice but not for the 

high degree of practice. 

Stage Analysis 

Logically, paired-associate learning can be divided 

into two stagesj a response learning or response-recall 

stage and an associative learning or hook-up stage. During 

response learning the subject learns to recall the response 

as a unit, then in the associative stage he learns to asso-

ciate it with the stimulus (6?)» 

Mandler (36) spoke of the integration of units into a 

unified response. In learning QAZ as a response component 

of a pair, for example, he indicated that the subject 

integrates a series of letters learned in the course of 

dally living into a previously unfamiliar sequence, with Q 
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functioning as the stimulus for A and A for Z, Eventually 

the three units become available for recall as an entity. 

Once a response has been integrated and Is readily recallable 

as a unit, the second or associative stage can proceed} the 

subject can now connect the response to the particular 

stimulus with which it is presented# 

McGuire (37) conceived of a stimulus as the origin of 

the first of a three-link chain of habits that intervene 

between stimulus and response. The second and third links 

are the construct equivalents (i.e., habits) corresponding 

to the associative and response learning stages, respectively. 

According to McGuire, there-is associated with each stimulus"— 

an implicit stimulus-producing response r. The rs serve to 

encode those parts of the stimuli that discriminate them 

from one another. These Identifying or "labeling" rs are 

oapable of evoking their own stimuli which mediate habit 

acquisition for the second link of the chain» S-(r-s)-R, 

The parentheses symbolize the fact that the labeling-mediatlng 

sequence is a hypothetical Inferred chain of events (30). 

This reliance on labeling and stimulus-producing responses 
, - ^ 

is closely identified with the learning theory constructs 

of Dollard and Miller (11) and Goss (16), 

Stimulus Selection 

The recall strength of responses is directly related 

to the frequency with which they have been experienced and 
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their occurrence in the response-recall stage reflects this 

directly. When an item is in the stimulus position, no 

response-recall is involved for the stimulus, only response 

terms are involved in the response-recall stage. The inte-

gration of response in the response-recall stage depends on 

its frequency or meanlngfulness in language usage, whereas 

for the stimulus the response integration stage does not 

have to occur and the primary influence of the stimulus lies 

in the associative stage (68, p. 129), 

A paired-associate list can be learned and recalled 

even if the subjects do not integrate the complete or nominal 

stimulus. That is, subjects may select only one of the 

letters as the functional cue, disregarding the remaining 

letters (7j 65, p. 33)* At one extreme, the subjects 

functional stimulus may be only a fractional part of the 

nominal stimulus, whereas at the other extreme the functional 

and nominal stimuli may be identical. Adult subjects frac-

tionate the stimulus items when items of low meanlngfulness 

constitute the stimulus components, while the functional 

and nominal stimuli approach identity when high meanlngfulness 

stimulus items are used (19), 

Several earlier investigations support the contention 

that some of the context stimuli which are consistently 

present while learning is occurring, facilitate retention 

of the responses (1, 52, 5^, 70), Responses can become 
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syllables but also with context stimuli. The color of the 

background on which paired-afsoclates are placed, general 

internal stimulation affecting the individual while he is 

responding, and general stimulation from the environment—, 

are some of the context stimuli. 

Dulsky (12) varied the color of cards on which paired-

associates were placed, and found that recall is reduced 

when the color background present in the learning situation 

is changed for the retention test. Weiss and Margollus(69) 

found that retention was better when the color backgrounds 

remained the same than when they were changed, whether or 

not changes were made in the stimulus" syllables ." The order 

of the four main groups in terms of mean retention scores 

from best to poorest was (a) no change in stimulus syllable, 

no change in color background! (b) change in stimulus syl-

lable, no change in color background} (c) no change in 

stimulus syllable, change in color background} (d) change 

in both stimulus syllable and color background. Relearning 

was found to be facilitated by the maintenance of the same 

colored backgrounds present during original learning. Also, 

the acquisition was found to be significantly better when multi-

colored contexts were employed than when a uniform gray 

background was presented. 

Underwood, Ham, and Ekstrand (66) used meaningful word-

color compounds and nonsense trigram-color compounds fol-

lowed by a transfer test in which one or the other component"" 
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alone was presented as the stimulus. For the trigram-color 

compounds, color was a completely effective stimulus on the 

transfer test. The trlgrams, however, also produced a small 

positive transfer effect. The selection of the color com-

ponent as the primary functional stimulus was assumed to be 

due to its higher meaningfulness. For word-color compounds, 

transfer was higher when the words appeared alone than when 

the colors appeared alone. In another study, Saufley and 

Underwood (57) found convincing evidence that cue selection 

may be manipulated to produce interference rather than facil-

itative effects under the conditions in which color names 

were printed in inappropriate ink colors. 

A number of studies have been concerned with selection 

of letters. Mattocks (68, p, 297) found that the subjects 

selected mostly the first letter of the low meaningful 

stimuli and associated them with highly meaningful responses. 

Jenkins (27) had subjects learn CCC trlgrams (three consonant 

letters) and numbers as responses. When the single letters 

were presented in the transfer test, responses to letters 

which had been in the initial and final positions in the 

trlgrams were correct significantly more often than re-

sponses to medial letters. 

Postman and Greenbloom (53) investigated the amountr 

and positional distribution of letter-cue selection. The 

stimulus terms were easy to pronounce in one list and hard 

to pronounce in another# After learning to criterion, 



28 

different groups were tested for digit recall with one of 

four classes of cuess first letter of trigram, second letter, 

third letter, and whole trigram. Those tested with single 

letters were also required to reproduce the missing stimulus 

letters. When subjects failed to reproduce additional 

letters but recalled the digit, single-letter selection was 

inferred. The level of stimulus-letter reproduction was 

higher for easy pronounced than for hard pronounced items* 

There was little selection in easy pronounced items but a 

large amount in hard pronounced items, which was largely-

limited to the first letters. Postman and Greenbloom inferred 

that correct responses to single retters bn the recall" test 

do not by themselves constitute evidence- for- stimulus se-

lection since such responses may be mediated by reproduction 

of additional letters^ 

Lovelace and Blass (3*0 hypothesized that the degree 

of stimulus selection would be greatest early in learning, 

and that with higher degrees of learning the nominal stimulus 

would be integrated. Thus, with overlearning, performance 

would be greatly improved for the middle and final letters-

relative to any improvement shown by the first letter. They 

employed low and high meaningfulness CVCs and medium mean-

ingfulness CCCs. After learning six trigram-digit pairs 

to a criterion of 3/6, 6/6, and 50 per cent overlearning, 

subjects were shown individual letters and asked to recall 

the digits. More selection was evidenced for CCCs than for 
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low meaningfulness GVCs» and for both the Initial letters 

were selected. Overlearning produced better performance on 

all three positions for CVCs but only on the first letter 

for CCCs. 

Previous research has indicated that,in paired-associate 

learning, serial position cues develop functional stimulus 

properties during and following intermediate stages of learn-

ing, that is,after a given pair has been responded to correctly 

(5). Brown (^) demonstrated that lnterpair interference 

develops maximally at intermediate stages of paired-associate 

learning. Sundland and Wickens (63) and Newman (^2) found 

that an additional stimulus cue, although leading to poorer 

initial performance than for a single cue group, produced 

slightly better performance by the final test trial. Brown, 

Battlg, and Pearlstein (5) compared performance using conso-

nant three-letter stimuli with conditions beginning with 

single-letter stimulus and successively adding second and 

third letters. They found that the introduction of new ele-

ments at intermediate stages of learning, where interpalr 

interference is maximal, produced more effective learning 

and use of these added elements to combat interpair inter-

ference, than if the added elements are present initially 

so as to represent an additional source of interference. 

Newman (4-1) explained the results obtained by Weiss and 

Margollus as follows: (a) Instructions for paired-associate 

learning lead subjects to anticipate that the pilmary elements are. 
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more likely to be correlated with .the response terms tharu 

are context stimuli* (b) As the number of training trials 

increase, the subject learns that each response term is 

correlated with a different color for which he already has 

available a pronounceable, recallable name* (c) If, as the 

number of trials increase, the mediating response to the 

nonsense syllable is not regularly followed by emission of 

the response, the response to color tends to become the 

dominant one in the hierarchy, and a mediating response to 

the nonsense syllable will be less likely to occur* Conse-

quently, the probability that the dominant response in the 

final hierarchy.for any stimulus term, will_be to acontext— 

element is inversely related to the probability that the 

subject will emit the correct response to stimulus primary 

elements early during training. Thus an increase in the 

difficulty of stimuli through increasing element-sharing 

among them should result in an increased tendency for the 

dominant response in the final hierarchy for a stimulus to 

be to its context element. Newman and Taylor (43) found 

that the omission of the context elements resulted In a 

decrement in performance, the extent of the decrement being 

directly related to the amount of element-sharing among the 

stimuli. 

Jenkins and Bailey (28) and Houston (23) have provided 

evidence that subjects can give the correct response to one 

element of the stimulus compound and not to the other on the 
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transfer test. Cohen and Kusgrave (8) used compound stimuli 

consisting of two CVC trigrams having high-high, high-low, 

low-high, and low-low combinations of the degree of meaning-

fulness. In the transfer test, when the component trigrams 

were presented alone, significantly more correct antici-

pations occured to high meaningfulness trigrams than to low 

meanlngfulness trigrams. James and Greeno (25) varied the 

amount of training on paired-associates with compound stimuli. 

Subjects who were trained to a single perfect trial showed 

no more transfer to nonsense components than subjects trained 

to four of eight correct responses. However, subjects re-

ceiving 10 overtraining trials showed substantially more ~ 

transfer to the nonsense components. Then a group of subjects 

were given overtraining during which other items were added 

so that the list was not mastered while the initial items 

were receiving overtraining. This group showed no more 

transfer to the nonsense components than a group trained 

just to criterion, The data were generally consistent with 

the hypothesis that subjects actively select among stimulus 

aspects until the list is mastered, and then relax the se-

lection of attention during overtraining. 

Solso (61) demonstrated that, if a response is pre-

experimentally associated with one component of a compound 

stimulus, then that preexperimentally associated stimulus 

would have a higher probability of being selected as the 

functional stimulus. In addition, he found that subjects 
m 

-
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acquired paired-associates faster under conditions of simple 

stimuli than under conditions of compound stimuli. It was 

hypothesized that two stimuli within a compound stimulus 

may compete with each other for the role of functional 

stimulus. 

Harrington (22) demonstrated that subjects tend to 

attempt to reduce the complexity of the learning task by 

adopting a strategy of selecting components from stimulus 

compounds. The strategies apparently involve the selection 

of some classifiable aspect of the total stimulus pattern 

which is consistently available throughout the list. Further, 

the data supported-the hypothesis of two learningsstagesr—— 

initially, subjects attempt to attach the responses to the 

whole stimulus compound, but soon discard that for what they 

consider.to be a more efficient selection strategy.. The 

amount of time required for the adoption of a selection 

strategy is related to the distinctiveness and ease of 

classification within the compounds. 

Greeno and Horowitz (21), working independently from 

Solso (61) also found evidence supporting the stimulus 

competition hypothesis. Solso and Trafimow (62) tested 

the notion that the degree of stimulus competition is a 

function of the relative meaningfulness of stimuli within 

a compound stimulus and that stimulus competition retards 

acquisition. They suggested that subjects confronted 

with a learning task may search the immediate perceptual-
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field, for operational stimuli. If one of the stimuli is 

obviously more familiar or more meaningful or more easily 

associated with a response, then stimulus selection is 

likely to occur rapidly. On the other hand, if the two 

equally attractive stimuli simultaneously occupy the per-

ceptual field, then the selection of a functional stimulus 

is more difficult. Single stimulus conditions virtually 

eliminate stimulus competition (39)* 

The application of these findings to verbal learning 

in children has not been investigated. On a gross level it 

has been demonstrated that the'speed of paired-associate 

learning Increases with age (^9, 50, 51). Palermo, Plamer, 

and Jenkins (^9) compared the effects of response mean-

ingfulness on paired-associate learning of children and 

adults. Although college students learned more rapidly 

than the fifth grade children, the level of performance of 

both varied positively with meanlngfulness. They suggested 

that scallngs of meanlngfulness based on adult norms could 

be used successfully in selecting materials for experiments 

in the verbal learning of children. Shapiro (58, 89, 60) 

found that the number of associations to three-letter words 

increased systematically as a function of age for fourth, 

sixth, and eighth grade children. However the range of 

meanlngfulness values in these norms are limited to three-

letter words and does not Include nonsense syllables, This 

limits the manipulation of meanlngfulness in studies of 

verbal learning In children. 
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Summary 

Three general techniques of scaling meaningfulness 

and related attributes of verbal stimuli were discussed. 

The existing data on acquisition and retention as a function 

of meaningfulness of stimulus and response members in 

paired-associate learning were summarized. An introduction 

to different stages of paired-associate learning was also 

presented. 

The literature on stimulus selection was reviewed in 

detail. Some of the variables which influence stimulus 

selection both during acquisition and in transfer arei 

stimulus similarity, amount of training, position, meaning-

fulness and other attributes of stimulus and of response 

members. The evidence generally seems to favor the stimulus 

competition hypothesis which states that acquisition and 

transfer are facilitated directly as a function of the 

extent of dominance of a stimulus component among other 

components in a compound stimulus. If some components are 

equally dominant, then acquisition is retarded as a result 

of stimulus competition. The dominance of stimulus compo-

nents is decided by the extent of their similarity, their 

meaningfulness and other attributes, their position, and 

the extent to which they are preexperlmentally associated 

with responses. 
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CHAPTER III 

METHODS AND PROCEDURES 

Subjects 

The subjects for this study included 56 children en-

rolled in the fourth and fifth grades: 10 in a private 

elementary school in Denton, Texas, and 46 in a public ele-

mentary school in Dallas, Texas, during the summer of 1971# 

Apparatus 

The Hull-type memory drum which was used in this study-

has an electric motor and a revolving cylindrical drum ad-

justable to different rates of exposure. The lists were all 

typed in capital letters on rolls of punched paper which fit 

around the drum and revolve with it exposing items at four 

windows. The windows can be closed and opened for different 

purposes. Each training list was presented at one window 

after which it was closed and the corresponding transfer 

list was presented at another window. 

Procedurea 

Each subject was assigned to a particular condition 

according to a randomized blocks procedure. The training 

and transfer lists for each condition of the experiment are 

presented in the Appendix (see Tables III and 17 for assign-

ment of subjects to lists). A copy of instructions to the 
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subjects is also included in the Appendix. The standard 

procedures for the anticipation method were followed. Each 

subject was instructed to anticipate the correct response 

when the stimulus was presented at one of the windows of 

the memory drum for an interval of 2 seconds. The stimulus 

and its response were then presented simultaneously for 

another interval of 2 seconds. The inter-item interval was 

4 seconds. 

When the subject had gone through a training list of 

six stimulus-response pairs in this manner, he had completed 

one trial. An intertrial interval of 4 seconds elapsed 

between each two trials. This procedure was repeated until 

the subject anticipated all the responses correctly in two 

consecutive errorless trials. At this point the training 

phase for that subject was completed. The corresponding 

transfer list was then presented immediately at another 

window of the memory drum for the six transfer trials. There 

were no additional instructions except the word "ready" at 

the beginning of the transfer phase. The rate of presen-

tation during the transfer phase was the same as in the 

training phase; 2 second stimulus alone, 2 seconds stimulus 

and response together, and a 4 second inter-item interval. 

The subjects' responses were recorded. 

Training or Acquisition Phase.—All the lists used in 

this study are presented in the Appendix. Each list con-

sists of six paired-associates arranged in three different 
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random orders to prevent serial learning. A trial consisted 

of the subject's attempt to anticipate the responses in one 

of the three orders of six paired-associates. When the sub-

ject reached the criterion of two consecutive errorless 

trials, the acquisition phase was completed. 

transfer Phase.—Immediately after the completion of 

the training phase, the transfer phase started with the pre-

sentation of the corresponding transfer list for six trials. 

Design 

Table III presents the comparisons among conditions 

necessary for the test of the six hypotheses of this study: 

1. A 2 X 2 factorial design was used in the training-

phase. The dependent measure was the mean number of trials-

necessary to reach the criterion of two consecutive errorless 

trials. The two independent variables, meaningfulness(high— 

versus low) and position (left or first versus right or 

second) of the CVC elements in the compound stimuli, re-

quired four groups of subjects in four experimental conditions, 

such that, (1) both stimulus components were of high mean-

ingfulness value, the high-high group; (2) both components 

were of low meaningfulness value, the low-low group; in (3) 

and (4) one component was of high arid the other of low mean-

ingfulness value, the high-low and low-high groups respectively. 

Twelve subjects were assigned to each of these conditions. 



TABLE III 

SUMMARY OF THE EXPERIMENTAL CONDITIONS 

Conditions N Training Phase Transfer Phase 

1. Experimental High 1-Hlgh 2*-R*« High 1 -R 
2, Experimental 4- High 1-High 2 -R High 2 -R 
3. Control 4 High 1-Hlgh 2 -R High 1-High 2 -R 

Experimental k High 1- Low 2 -R High 1 -R 
5. Experimental k High 1- Low 2 -R Low 2 -R 
6. Control k High 1- Low 2 -R High 1- Low 2 -R 

7. Experimental k Low 1-High 2 -R High 2 -R 
8. Experimental k Low 1-High 2 -R. Low 1 -R 
9. Control b Low 1-High 2 -R Low 1-High 2 -R 

10. Experimental Low 1- Low 2 -R Low 1 -R 
11. Experimental 4 Low 1- Low 2 -R Low 2 -R 
12. Control Low 1- Low 2 -R Low 1- Low 2 -R 

13« Control High -R High -R 
Ik, Control 4 Low -R Low -R 

*High 2 represents six high meaningfulness CVCs posi-
tioned second in the six training compound stimuli. 

**R respresents six single letters as responses to be 
associated with the six stimuli. 

2. A 2 X 2 X 2 factorial design was used in the transfer 

phase where the dependent measure was the mean number of cor-

rect anticipations across all six trials. The three independent 

variables,the meaningfulness of the CVCs (high or low), their 

previous position in the training compounds (first or second), 

and their previous inclusion in mixed (high-low or low-high) 

versus unmixed (high-high or low-low) compounds, form 
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eight conditions as presented in the transfer phase of 

Table III (conditions 1, 2, 4, 5, 7» 8, 10, 11). Pour 

subjects were assigned to each of these conditions. 

3. The same compound stimuli that were presented in 

the training phase were also presented in the transfer 

phase to the four control groups. In contrast only the 

first or the second component of each compound stimulus was 

presented to the experimental groups during the transfer 

phase. In addition, because the experimental groups re-

ceived single CVCs in the transfer phase, two control 

conditions were also used where single CYCs of high and 

low meaningfulness were presented asstimuli in both the 

training and the transfer phase. Pour subjects were as-

signed to each of these control conditions. 

Lists 

The training lists and their corresponding transfer-

lists are presented in the Appendix. Both the training and 

the transfer lists were presented in three different orders 

to prevent serial learning of the correct responses in the-

lists. Both lists were typed in capital letters on cylin-

ders of paper. The training list was presented at one slit 

window of the memory drum. This was followed by presen-

tation of the transfer list at another slit window of the 

memory drum. 

The two sets of six high meaningfulness CVCs and the 

two sets of six low meaningfulness CVCs presented in 
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Table IV were used in the construction of the lists. The 

high meaningfulness CVCs consist of three letter words each 

having 100 per cent association value (see Definition of 

Terms). The low meaningfulness CVCs consisted of nonsense 

syllables having an average association value of 10 per 

cent (1). 

TABLE IV 

THE TWO SETS OP SIX HIGH AND TWO SETS OF SIX LOW 
MEANINGFULNESS CVCs USED IN CONSTRUCTION . 

OF THE LISTS 

High Meaningfulness Low Meaning gfulness 

List I List II List I List II 

HER 
BUD 
COW 
RIP 
SUM 
FIX 

TAG 
JOY 
MIT 
DON 
PAL 
WEB 

GEX 
RIW 
XOC 
ZOF 
JYH 
YAV 

WUQ 
QAZ 
FEP 
KYG 
VUB 
NIJ 

All the CVCs presented in Table IV were selected to 

minimize similarity within the lists and between CVCs used 

in the same compound (similarity within and between columns). 

Compounds were made by pairing two of the four CVCs appear-

ing on the same line across the four lists given in Table IV. 

One set of six high-high meaningfulness compounds were 

formed by the combinations of List I and List II in Table IV 

(e.g., HER-TAG), A reverse set of the same high-high mean?-

ingfulness compounds were formed by the combination of List 
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II and List I respectively (e.g., TAGJHER). For conditions 

1, 2, and 3 as presented in Table III, two subjects were 

assigned to the first set (List I-List II) and two subjects 

were assigned to the reverse set (List II-List I) of high-

high meaningfulness compounds, Thus, four subjects rep-

resented each condition. For condition 13f two subjects 

were assigned to List I and two to List II of high mean-

ingfulness CVCs in Table IV. 

One set of low-low meaningfulness compounds were 

formed by the combinations of List I and Xist II respec-

tively (e.g., GEX-WUQ), A reverse set of the same low-low 

meaningfulness compounds were formed by the combination-— 

of List II and List I respectively (e.g., WUQ-GEX), _ For 

conditions 10, 11, and 12 as presented in Table III, two 

subjects were assigned to the first set (List I-List II) 

and two were assigned to the reverse set (List II-List I) 

of low-low meaningfulness compounds. Thus, four subjects 
\ 

represented each condition. For condition 1^, two subjects 

were assigned to List I and two to List II of low mean-

ingfulness CVCs in Table IV. 

Two sets of six high-low meaningfulness compounds were 

formed by the combinations List I(hlgh)-List I(low) and List 

I(high)-List II(low) in Table IV (e.g., HER-GEX and HER-WUQ), 

The Appendix shows the latter combination. Two more sets 

were formed by the combinations of List II(high)-List I(low) 

and List II(high)-List II(low) In Table IV (e.g., TAG-GEX 
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and TAG-W0Q). One subject was assigned to each of these sets 

making four subjects for each of the conditions 4, 5» and 6 

as presented in Table III. The reverse of the above combi-

nations formed four sets of six low-high meaningfulness 

compounds. One subject was assigned to each of these sets 

making four subjects for each of the conditions 7» 8, and 9 

as presented in Table III. 

The transfer lists for experimental conditions contained 

the first or the second components of the training lists 

constructed as explained above.. The transfer lists for 

control conditions, however, were the same as the training 

lists as shown in Table III. The letters D, K, L, T, Q, 

and M served as response terms for the six paired-associates 

in all the training and the transfer lists (see the Appendix), 

Treatment of the Data 

For testing hypotheses 1 and 2, four groups of twelve 

subjects each were compared as shown in the training phase 

in Table III: (1) the high-high group including conditions 

I, 2, and 3» (2) the high-low group including conditions 

4, 5, and 6, (3) the low-high group including conditions 

7t 8, and 9» (*0 the low-low group Including conditions 10, 

II, and 12, A 2 X 2 factorial analysis of variance was 

performed on the mean number of trials taken by these four 

groups to reach the criterion, of two consecutive errorless 

trials (the dependent variable). The two Independent 
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variables were the mean!ngfulness of CVCs positioned first 

and the meaningfulness of CVCs positioned second in the com-

pound stimuli of the training lists. 

For testing hypotheses 2 and 3* eight groups were 

compared as shown in the transfer phase of Table III, These 

groups Included the experimental conditions 1, 2, 5» 7» 

8, 10, and 11, A 2 X 2 X 2 factorial analysis of variance 

was performed to test the significance of differences In 

the mean number of correct anticipations for the six trans-

fer trials (the dependent variable) for these groups. The 

three independent variables were the meaningfulness of CVCs, 

the ir prevlous posi11on in the trainihg compound (f irst'~ 

versus second), and their previous inclusion in mixed (high-— 

low or low-high) versus unmixed compounds (high-high or 

low-low), 

Another two-way analysis of variance with repeated 

measures was also carried out to test hypotheses 2 and 3. 

In this analysis the mixed versus unmixed compound stimuli 

as the independent variable was not used* The previous 

analysis had Indicated it produced no significant effect. 

This analysis involved, instead, a repeated measures inde-

pendent variable, number of trials. The dependent measure 

was the number of correct anticipations on each trtalv— ~ 

For testing hypothesis 5, the control groups were in-

cluded in an analysis of variance with repeated measures 
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In the mean number of correct anticipations on all the six 

transfer trials for the high meaningfulness groups. The 

high meaningfulness groups were those who were assigned high 

meaningfulness CVCs in the transfer phase as shown in Table 

III. 

For testing hypothesis 6, the control groups were 

included, in an analysis of variance with repeated measures 

which was carried out to test the significance of differences 

in the mean number of correct anticipations on all the six 

transfer trials for the low meaningfulness groups. The low 

meaningfulness groups were those who were assigned low mean-

ingfulness CVC components in the transfer phase as shown in 

Table III. 

The ,05 level of significance was planned to be suffi-

cient for rejection of the null hypotheses. All of the 

statistical analyses of the data were carried out by the 

North Texas State University Computer Center. 

Summary 

Each of the 56 elementary school children who partici-

pated as subjects in this study learned a list of six 

paired-associates to a criterion of two consecutive error-

less trials and was tested for six transfer trials. Each 

subject was instructed to anticipate a single-letter re-

sponse when the stimulus was presented for an Interval of 

2 seconds on a Hull-type memory drum. The stimulus and the 



51 

response were then presented simultaneously for another 

interval of 2 seconds. Then, an inter-item Interval of 4 

seconds followed before the next stimulus was presented. 

The intertrial Interval was also ^ seconds. Compound stimuli 

consisting of two CVC trigrams were used as the stimulus 

terms in the training list which was followed by a transfer 

list consisting of one or the other trigram of the training 

compounds. The independent variables included meaning-

fulness, position, and inclusion of stimulus components in 

mixed versus unmixed compounds, The dependent variables 

included mean number of trials taken to criterion and mean 

number of correct anticipations on each of the six transfer 

trials. 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

Acquisition as a Function of Meaningfulness and 
Position of Stimulus Components! 

Hypotheses 1 and 2 

The first and the second hypotheses were concerned 

with the effect of the meaningfulness and the position of 

CVCs in compound stimuli upon rate of acquisition. It was 

stated in the first hypothesis that significantly fewer 

trials would be necessary for acquisition when high mean-

ingfulness CVCs were positioned first than when low 

meaningfulness CVCs were positioned first in the compound 

stimuli. The second hypothesis stated that fewer trials 

would be required for acquisition when high meaningfulness 

CVCs were in the last position of the compound stimuli 

than when low meaningfulness CVCs were in that position. 

Acquisition was defined as the number of trials required 

by a subject to reach criterion, the criterion being two 

consecutive errorless trials. 

Table V presents the number of subjects, the mean 

number of trials taken to reach the criterion, and the 

standard deviations for the four experimental conditions 

in the two-way analysis of variance that was used to test 

these hypotheses, 
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TABLE V 

NUMBER OF SUBJECTS, MEAN NUMBER OF TRIALS TAKEN TO 
REACH CRITERION, AND STANDARD DEVIATIONS FOR 

FOUR EXPERIMENTAL CONDITIONS IN THE 
TWO-WAY ANALYSIS OF VARIANCE 

Position 

Second Position in the 
Compound Stimuli 

Position 

High Meaning-
fulness 

Low Meaning-
fulness 

First 
Position 
in the 
Compound 
Stimuli 

High 
Meanin-
fulness 

High 1-High 2 
N=12 

Mean=24.5833 
S.D.=s 8.0731 

High 1-Low 2 
N=12 

Mean=33.0833 
S,D. =12.522^f First 

Position 
in the 
Compound 
Stimuli Low 

Meaning-
fulness 

Low 1-Hlgh 2 
N=12 _ __ 

Mean=29.^l67 
S.D.=11.0^09 

Low 1-Low 2 
N—12. 

Mean=*K). 0833 
S.D.=12.1090 

The results of the analysis of variance are summarized 

in Table VI. The first main effect, the effect of meaning-

fulness fo CVCs positioned first in the compound stimuli 

was not significant. Therefore, the first research hypoth-

esis was rejected. The second main effect, the effect of 

meaninguflness of CVCs positioned second in the compound 

stimuli, however, was significant at the ,01 level. There-

fore, the second research hypothesis was accepted• No 

significant interaction was found between the two main 

effects. 
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TABLE VI 

SUMMARY OP THE TWO-WAY ANALYSIS OP VARIANCE OP THE EFFECT 
OF MEANINGFULNESS AND POSITION OF CVCS UPON THEIR 

ACQUISITION BY ELEMENTARY SCHOOL CHILDREN 

Source of Sum of df Mean F £ 
Variation Squares Squares 

M 1 * 4 2 0 . 0 8 3 3 1 4 2 0 . 0 8 3 3 3 . ^ 2 5 7 O.O67 
M 2 1 1 0 2 . 0 8 3 3 1 1 1 0 2 . 0 8 3 3 8 . 9 8 7 2 0 . 0 0 4 7 * * 
Interaction 1 4 . 0 8 3 3 1 1 4 . 0 8 3 3 0 . 1 1 4 8 0 . 7 3 5 7 
Within 5 3 9 5 . 6 6 6 7 4 4 1 2 2 . 6 2 8 8 
Total 6 9 3 1 . 9 1 6 7 4 7 

*M 1 represents meaningfulness of CVCs positioned first 
in the compound stimuli. 

**£ is significant at the .01 level. 

Transfer as a Function of Meaningfulness, Previous Position, 
and Previous Inclusion of Stimulus Components in 

Mixed versus Unmixed Training Compounds 
Hypotheses 3 and 4 

The third hypothesis was that significantly more correct 

anticipations would be given on the six transfer trials to 

the high meaningfulness CVC components than to the low mean-

ingfulness components. The fourth hypothesis stated that 

significantly more correct anticipations on the six transfer 

trials would be given when the CVC components which were 

positioned on the left side of the compound stimuli served 

as the transfer stimuli than when the transfer stimuli were 

the CVCs positioned on the right side of the compound stimuli 

during training. 

Table VII presents the mean and standard deviations of 

the number of correct anticipations on the six transfer 
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trials for each of the sight experimental conditions* The 

three main effects were the meaningfulness of the CVC com-

ponents presented in the transfer phase, their previous 

position In the training compounds, and their previous 

inclusion in mixed (high-low or low-high) versus unmixed 

(high-high or low-low) training compounds. 

TABLE VII 

NUMBER OF SUBJECTS, MEANS OP THE TOTAL NUMBER OP CORRECT 
ANTICIPATIONS ON ALL SIX TRANSFER TRIALS, AND STANDARD 
DEVIATIONS FOR EIGHT EXPERIMENTAL CONDITIONS IN THE 

THREE-WAY ANALYSIS OF VARIANCE 

Mixed Training Compound 
(high-low or low-high) 

Unmixed Training Compound" 
(high-high or low-low) 

High 
Meaningfulness 

p.l* p.2 

Low 
Meaningfulness 

High 
Meaningfulne s s 

p.l p. 2- p.l p.2 

Meaningfulness 

p.l p.2 

HL-H1** LH-H2 LH-L1 HL-L2 HH-H1 HH-H2 LL-L1 LL-L2 

N=*J-
Mean= 
28.00 
S.D.= 

2.9^392 

N=^ 
Mean= 
28.75 
S.D.a 
6.1305 

N=*f 
Mean= 
1^.75 
S.D.= 

13.2256 

N=4 
Mean= 
11.50 
S.D.= 
^.20317 

N=4 
Mean= 
30.50 
S.D.= 

2.6^575 

N=r̂  
Mean= 
25.00 
S.D.= 
5.83095 

N=4 
Mean= 
18.00 
S.D.s-
3.7M6 

N=^ 
Mean= 
1^.75 
S »D«sx -
7.9739 

*p.l represents the first position in the training 
compounds, 

**HL represents a combination of six high-low mean-
ingfulness CVC pairs which were presented as the stimulus 
terms in the training phase. HI means that the high mean-, 
ingfulness CVC component which was positioned first in the 
training compound was presented in the transfer phase. 
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The effect of meaningfulness of the CVC components upon 

transfer, as shown in Table VIII, was significant at the 

.0002 level. Therefore, the third research hypothesis was 

accepted. The effect of previous position of the CVC com-

ponents in the training compounds, however, was not significant. 

Therefore, the fourth research hypothesis was not accepted, 

TABLE VIII 

SUMMARY OP THE THREE-WAY ANALYSIS OP VARIANCE OP THE EFFECT 
OF MEANINGFULNESS, POSITION, AND INCLUSION OF CVC 

COMPONENTS IN THE TRAINING COMPOUNDS UPON 
TRANSFER IN ELEMENTARY SCHOOL CHILDREN 

Source of Sum of Mean - - . 

Variation Squares df Squares F £ 

Meaningful-
1417.78125 ness (M) 1417.78125 1 1417.78125 31.73397 0.0001* 

Position (P) 63.28125 1 63.28125 1.41641 0.2443 
Inclusion(I) 13.78125 1 13.78125 0.30846 0.5900 
Interactions 
M X P 1.53125 1 1.53125 0.03427 0.8488 
M X I 30.03125 1 30.03125 0.67218 0.5745 

0.5214 P X I 19.53125 1 19.53125 0.43716 
0.5745 
0.5214 

M X P X I 19.53125 1 19.53125 0.43716 0.5214 
Within 1072.25000 24 44.67708 

0.43716 0.5214 

Total 2637.71875 31 
44.67708 

*£ is significant at the .0002 level. 

None of the interactions among the three main effects were 

significant! that is, no significant interaction was found 

among meaningfulness, previous position, and previous in-

clusion of CVCs in mixed versus unmixed compounds. 
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Additional evidence concerning the third and fourth 

hypotheses was derived from another analysis. Since the 

previous inclusion of CVCs in mixed versus unmixed training 

compounds was not a significant factor in the preceding 

analysis, it was excluded and instead the effect of trials 

was substituted and considered in a 2 X 2 X 6 analysis of 

variance design with repeated measures on the last factor 

(trials). Table IX shows the means and standard deviations 

for the data of this analysis. 

TABLE IX 

NUMBER OF SUBJECTS, MEAN NUMBER OF CORRECT ANTICIPATIONS 
PER TRANSFER TRIAL, AND STANDARD DEVIATIONS FOR FOUR 

EXPERIMENTAL GROUPS IN THE TWO-WAY ANALYSIS OF 
VARIANCE WITH REPEATED MEASUREMENTS - - -

Groups Transfer Trials-

N 1 - 2 3 4 - 5 6 

HI* 8 Mean 
S . D • 

3.750 
0.88641 

5.000 
0.75593 

5.000 
0.75593 

5.125 
0.64087 

5.125 
1.12599 

5.250 
I . 0 3 5 1 0 

H2 8 Mean 
S . D . 

3.625 
1.50594 

4.125 
1.24642 

4.250 
1.2817^ 

5.125 
1.12599 

4.750 
1.28174 

5 . 0 0 0 
1.41421 

LI 8 Mean 
S . D . 

2.000 
1.77281 

2.625 
1.59799 

2.625 
1.40789 

3.125 
2.03101 

2.375 
1.59799 

3.625 
1.40789 

L2 8 Mean 
S . D . 

1.500 
1.77281 

1.500 
1.19523 

1.750 
1.28174 

2 . 6 2 5 
1 . 6 8 5 0 2 

2.625 
1.68502 

3.125 
0 . 9 9 1 0 3 

*H1 means that the high meaningfulness CVC components 
which were previously positioned first in the training 
compounds were presented during the transfer phase. 
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Table X shows the results of the 2 X 2 X 6 analysis of 

variance of the effects of component mean!ngfniness X com-

ponent training position X trials. 

TABLE X 

SUMMARY OF THE TWO-WAY ANALYSIS OP VARIANCE WITH REPEATED 
MEASUREMENTS OF THE EFFECT OF MEANINGFULNESS OF CVC 

COMPONENTS, THEIR PREVIOUS POSITION, AND 
IMPROVEMENT ACROSS THE SIX TRANSFER 

TRIALS UPON TRANSFER IN PAIRED-
ASSOCIATE LEARNING 

IN CHILDREN 

Source of Sum of df 
Variation Squares 

Between 
Subjects» 4 3 9 . 6 2 0 31 
Meaningful-

31 

ness (M) 2 3 6 . 2 9 7 1 
Posltion(P) 1 0 . 5 4 7 1 
M X P 0 . 2 5 5 1 
Error B . 1 9 2 . 5 2 1 28 

Within 
Subjects s 1 7 5 . 5 0 0 160 
Transfer 
Trials (T) 4 7 . 5 8 9 5 
M X T 3 . 7 9 7 5 
P X T 5 . 1 7 2 5 
M X P X T 1 . 5 8 9 5 
Error W, 1 1 7 . 3 5 4 140 

Mean 
Squares 

2 3 6 . 2 9 6 9 
1 0 . 5 4 6 9 

0.2552 
6 . 8 ? 5 7 

9 . 5 1 7 7 
0 . 7 5 9 4 
1.0344 
0 . 3 1 7 7 
0.8382 

3 4 . 3 6 6 7 
1 . 5 3 3 9 
0 . 0 3 7 1 

1 1 . 3 5 4 3 
0 . 9 0 5 9 
1 . 2 3 4 0 
O.3790 

0.00003* 
0.22383 
0.84273 

0.00000** 
0 . 5 1 9 3 7 
0 . 2 9 5 6 9 
0 . 8 6 3 0 3 

*2 is significant at the .00004 level. 

**£ is significant at the zero level, — 

The main effect of component meaningfulness in the trans-

fer phase was significant at the .00004 level. Therefore 

the third research hypothesis was also supported by this 

analysis. The main effect of component training position 
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was not significant. Therefore, the fourth research hypothe-

sis was not supported by this analysis or the preceding one. 

The main effect of trials was highly significant, indicating 

improvement in performance across the six transfer trials. 

There were no significant interactions in this analysis. 

Decrement in Transfer of Paired-associate Learning 
as a Function of the Meaningfulness of Stim-

ulus Components Eliminated 
Hypotheses 5 and 6 

The fifth and sixth hypotheses were concerned with the 

extent to which transfer of learning is reduced as a result 

of the elimination of one of the components of the complex 

training stimulus. If the high meaningfulness~ component~i"s~ 

eliminated a large amount of reduction in transfer is to-be— 

expected. If the low meaningfulness component is eliminated, 

little reduction in transfer should occur, -

The fifth hypothesis stated that the experimental groups 

assigned to receive the high meaningfulness components of 

the high-low or low-high compound stimuli on the transfer 

test would show a slight decrement in the number of correct 

anticipations as compared to control groups who received the 

complete compound stimuli in both the training-and the trans-

fer phase. 

Table XI shows the number of subjects, mean number of 

correct anticipations across all the six transfer trials, 

and standard deviations for the experimental and control 

groups, 
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TABLE XI 

NUMBER OF SUBJECTS, MEAN NUMBER OF CORRECT ANTICIPATIONS ON 
ALL THE SIX TRANSFER TRIALS, AND STANDARD DEVIATIONS 

FOR THE EXPERIMENTAL AND CONTROL GROUPS 

Groups Training Transfer Total Standard 
Compound Component N Mean Deviation 

Experimental high-high high 1* k 30.50 2.64-575 
Experimental high-high high 2 25.00 5.83095 
Experimental high-low high 1 k 28.00 2.9^392 
Experimental low-high high 2 28.75 6.13052 
Control high high k 33.50 2.08167 
Control high-high high-high k 32.75 1.25831 
Control low-high low-high b 31.50 4.0^1^5 
Control high-low high-low 32.50 3.10913 

*High 1 Indicates that the high meaningfulness compo-
nent which was positioned first in the training compound 
was presented in the transfer phase. 

The results of the analysis of variance with repeated 

measurements to test the significance of differences among 

the experimental and control groups are summarized in Table 

XII. The differences among the experimental and control 

groups on the total number of correct anticipations on all 

the six transfer trials were not significant. Therefore, 

the fifth research hypothesis was not rejected. The within 

transfer trials variability was significant at the .00002 

level. The subjects* learning improved significantly across 

the transfer trials. No significant Interactions were found 

in this analysis. 
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TABLE XII 

SUMMARY OF ANALYSIS OF VARIANCE WITH REPEATED MEASUREMENTS OF 
THE EFFECT OF ELIMINATION OF LOW MEANINGFULNE3S COMPONENTS 
UPON REDUCTION IN TRANSFER ACROSS THE SIX TRIALS FOR 

THE EXPERIMENTAL AND CONTROL GROUPS 

Source of Sum of Mean 
Variation Squares df Squares F E 

Between Subjects! 98.4792 31 
5»5566 0.06644 Between Groups(B) 38.8958 7 5»5566 2.2382 0.06644 

Error B, 59.5833 24 2.4826 
Within Subjects» 115.0000 160 

5.6708 Transfer Trials 28.35^2 5 5.6708 9.39701 0.00001* 
B X Transfer 14.2292 35 0.4065 O .67368 0.91073 
Error W. 72M67 120 0.6035 
Total 213,4792 191 

*£ is significant at the ,00002 level. 

The sixth hypothesis stated that the experimental groups 

assigned to receive the low meaningfulness components of 

high-low or low-high training compounds on the transfer test 

would show a significant decrement in the number of correct 

anticipations compared to the control groups who were assign-

ed to receive the complete compound stimuli during both the 

training and the transfer phase. 

Table XIII shows the number of subjects, mean number of 

correct anticipations across the six transfer trials, and 

standard deviations for the experimental and control groups 

The experimental groups received the low meaningfulness com-

ponents of the training compounds and the control groups 

received the same training compounds. 
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TABLE XIII 

NUMBER OF SUBJECTS, MEAN NUMBER OP CORRECT ANTICIPATIONS ON 
THE SIX TRANSFER TRIALS, AND STANDARD DEVIATIONS FOR THE 

LOW MEANINGFULNESS EXPERIMENTAL AND CONTROL GROUPS 

Groups Training Transfer Total Standard Groups 
Compound Component N Mean Deviation 

Experimental low-low low 1* 18.00 3.74166 
Experimental low-low low 2 k 14.75 7.97392 
Experimental high-low low 2 11.50 4.20317 
Experimental low-high low 1 k 14.75 13.22561 
Control low low k 32.75 2.62996 
Control low-low low-low 33.50 1.91485 
Control low-high low-high 4 31.50 4.04l45 
Control high-low high-low 4 32.50 3.10913 

#Low 1 indicates that the low meaningfulness component 
which was positioned first in the training compound was 
presented in the transfer phase. 

The results of the analysis of variance with repeated 

measurements to test the significance of differences among 

the experimental and control groups are summarized in Table 

XIV. The differences among the low meaningfulness experi-

mental and control groups on the total number of correct 

anticipations on the six transfer trials were significant 

at the ,00006 level. Therefore, the sixth research hypothe-

sis was accepted. The within transfer trials variability 

was also significant at the .00004 level. The subjects' 

learning improved significantly across the transfer trials. 

No significant interactions were found in this analysis. 
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TABLE XIV 

SUMMARY OF ANALYSIS OP VARIANCE WITH REPEATED MEASUREMENTS OF 
THE EFFECT OF ELIMINATION OF HIGH MEANINGFULNESS COMPONENTS 

UPON REDUCTION IN TRANSFER ACROSS THE SIX TRIALS FOR 
THE EXPERIMENTAL AND CONTROL GROUPS 

Source of Sum of Mean 
Variation Squares df Squares F £ 

Between Subjectsi 591.8699 31 
62.6421 Between Groups(B) 438. 4948 7 62.6421 9 .80219 0,00005* 

Error B. 153.375 24 6.3906 
Within Subjectst 132.500 160 
Transfer Trials(T) 24.651 5 4.9302 7 .6462 0.00003** 
B X T 30.474 35 0.8707 1 .35033 0.11899 
Error W. 77.375 120 0.6448 
Total 724.370 191 

*£ is significant at the ,00006 level, 

**£ is significant at the .00004 level,~ 

Discussion. 

The results of this study concerned with the effect of 

meaningfulness of stimulus components on acquisition and 

transfer of paired-associate learning in children further 

support the results presented in a number of other studies 

using adult subjects* Meaningfulness of stimulus components 

significantly and directly affected the acquisition and 

transfer of paired-associates in the present and preceding 

studies with one exception (2, 3, 6, ?, 8). Meaningfulness 

of the first component in the acquisition phase was not 

significant in the present study. However, since the j> 

level for this comparison was .067, near significance, 
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and since the sample size in the present study was relatively 

small, little weight should be given to this sole failure to 

find an effect of meaningfulness in reported stimulus 

selection studies. 

In contrast to the results presented in the other 

studies all of which were performed with adult subjects, 

the position of stimulus components was not a significant 

variable in acquisition and transfer of paired-associate 

learning in the present study which used fourth and fifth 

grade children (1, 4, 5, 9), 
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CHAPTER 7 
i 

SUMMARY, FINDINGS„ CONCLUSIONS, IMPLICATIONS, 

AND RECOMMENDATIONS 

Summary 

This study was conducted to determine the effect of 

meaningfulness and position of stimulus components in com-

pound stimuli upon selection of one or the other component 

as the functional cue to be associated with a response in 

the verbal paired-associate learning of children. 

The subjects for this study included 56"children en-

rolled in fourth and fifth gradesJ 10 in a private elementary -

school in Denton, Texas, and 4-6 in a public elementary 

school in Dallas, Texas,-during summer of 197£s"~"~" 

Each subject was assigned to a training list in which 

compounds were presented as stimuli and a corresponding trans-

fer list in which components of the compounds were presented. 

During the training or acquisition phase, each subject was 

instructed to anticipate the correct response(single letters) 

when the stimulus (two CVC components forming a compound) was-

presented at one of the windows of a Hull-type memory drum 

for an Interval of 2 seconds. The stimulus and its response-

were then presented simultaneously for another interval of 2 

seconds. The inter-item interval and the intertrial interval 

each lasted seconds. 

An 
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When the subject had gone through a training list of 

six stimulus-response pairs in this manner, he had completed 

one trial. This procedure was repeated until the subject 

anticipated all the responses correctly in two consecutive 

errorless trials. At this point the training phase for that 

subject was completed. 

The corresponding transfer list was then presented im-

diately at another window of the memory drum for the six 

transfer trials. There were no additional instructions ex-

cept the word "ready" at the beginning of the transfer phase, 

The rate of presentation during the transfer phase was the 

same as in the training phasej two seconds stimulus alone," 

two seconds the stimulus and response together, four seconds 

inter-item interval, and four seconds intertrial interval. 

The subjects' responses were recorded on scoring sheets 

during both the training and the transfer phases. 

In order to fulfill the purposes of this study the 

following hypotheses were testedi 

1. Significantly fewer trials will be necessary for 

acquisition when high meaningfulness CVCs are positioned 

first in the compound stimuli than when low meaningfulness 

CVCs are positioned first. 

2. Significantly fewer trials will be necessary for 

acquisition when high meaningfulness CVCs are positioned 

second than when low meaningfulness CVCs are positioned 

second in the compound stimuli. 
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3. When the stimulus components of the compound stimuli 

are presented singly, on the transfer test» there will be 

significantly more correct anticipations given to the high 

meaningfulness CVC components than to the low meaningfulness 

CVG components, 

4. when stimulus components having equivalent meaning-

fulness values are presented singly on the transfer test, 

there will be significantly more correct anticipations given 

to CVCs positioned on the left side than to CVCs positioned 

on the right side of the compound stimuli. 

5« The experimental groups receiving high meaningful-

ness components of high-lowor low-high compound stimuli o n — 

the transfer phase will show no significant decrement injthe,_ 

number of correct anticipations compared to the control 

groups who will receive the complete compound stimuli, in 

both the training and the transfer phases. 

6. The experimental groups receiving low meaningfulness 

components of high-low or low-high compound stimuli on the 

transfer phase will show a significant decrement in the num-

ber of correct anticipations compared to the control groups 

who will receive the complete compound stimuli in both the 

training and the transfer phases. 

Findings 

The first and the second hypotheses were concerned with, 

the effect of meaningfulness and position of GVC components 
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in the training compound stimuli on the rate of acquisition 

or association formation with single letter responses by 

elementary school children. 

The meaningfulness of CVCs positioned first and the 

meaningfulness of CVCs positioned second in the training 

compounds were the two main effects in the two-way analysis 

of variance which was performed to test these hypotheses. 

The meaningfulness of CVCs positioned first in the 

training compounds was not significant (p=.67). Therefore, 

the first research hypothesis was rejected. There were no 

fewer trials necessary for acquisition when high meaning-

fulness CVCs were positioned first In the compound stimuli 

than when low meaningfulness CVCs were positioned first. 

The meaningfulness of CVCs positioned second in the 

training compounds was significant at the .005 level. There-

fore, the second research hypothesis was accepted. There 

were significantly fewer trials necessary for acquisition 

when high meaningfulness CVCs were positioned second than 

when low meaningfulness CVCs were positioned second in the 

compound stimuli. 

The third and fourth hypotheses were concerned with . 

the effect of meaningfulness and previous position of CVC 

components in the training compounds upon the rate of trans-

fer of learning when these components were presented singly 

on the transfer test. 
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'4 

Meanlngfulness of the CVC components, their previous 

position in the training compounds, and their previous in-

clusion in mixed (high-low or low-high) versus unmixed (high-

high or low-low) training compounds were the three main 

effects in a 2 X 2 X 2 analysis of variance which was per-

formed to test these hypotheses. Additional evidence 

concerning the third and fourth hypotheses was derived from 

another analysis. Since the previous Inclusion of CVCs in 

mixed versus unmixed training compounds was not a significant 

factor in the preceding analysis, it was excluded and instead 

the effect of trials was substituted and considered in a 2 

X 2 X 6 analysis of variance design with repeated measures — 

on the last factor (trials), 

Meanlngfulness of the transfer components was significant 

at the .0002 level in the first analysis and at the .00004-

level in the second analysis. Therefore, the third research 

hypothesis was accepted. When the stimulus components of 

the compound stimuli were presented singly on the transfer 

test, there were significantly more correct anticipations 

given to the high meanlngfulness CVC components than to the 

low meanlngfulness CVC components. 

Previous position of the CVC components in the training 

compounds, however, was not significant in either of the 

analyses. Therefore, the fourth research hypothesis was 

rejected. When the stimulus components having equivalent 

meanlngfulness values were presented singly on the transfer 
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test, there were no more correct anticipations given to the 

CVCs positioned on the left side than to the CVCs positioned 

on the right side of the training compounds. 

Previous inclusion of the CVC components in mixed versus 

unmixed training compounds was also not significant. The 

main effect of trials was significant at the .000 level, in-

dicating improvement in performance across the six transfer — 

trials. There were no significant interactions in any of 

the analyses, 

The fifth and sixth hypotheses were concerned with the 

extent to which transfer of learning is reduced as a result 

of elimination of one- of the components of the training com«— 

pounds in the,transfer„phase^„ If the low meanlngfulness 

component is eliminated, a small amount of reduction in trans-

fer should occur. On the other hand if the high meaning.-* . 

fulness component is eliminated a large amount of reduction 

in transfer is to be expected. 

For testing the fifth hypothesis, the control groups 

were included in an analysis of variance with repeated 

measures which was carried out to test the significance of 

differences in the mean number of correct anticipations on 

all the six transfer trials for the high meanlngfulness 

groups. The high meanlngfulness groups were those-who re»^; 

ceived high meanlngfulness components in transfer. 

The differences between the experimental and control 

groups in the mean number of correct anticipations on all 
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the 3lx transfer trials were not significant. Therefore,the 

fifth research hypothesis was not rejected. The experimental 

groups receiving high meanlngfulness components of high-low 

or low-high compound stimuli on the transfer test showed no 

significant decrement in the number of correct anticipations 

compared to the control groups who received the complete 

compound stimuli in both the training and the transfer phases. 

For testing the sixth hypothesis, the control groups 

were included in an analysis of variance with repeated 

measures which was carried out to test the significance of 

differences in the mean number of correct anticipations on 

all the six transfer trials for the low meaningfulness groups. 

The low meaningfulness groups were those who received low 

meaningfulness CVC components in transfer. 

The differences between the experimental and control 

groups in the mean number of correct anticipations on all 

the six transfer trials were significant at the .00006 level. 

Therefore, the sixth research hypothesis was also accepted. 

The experimental groups receiving the low meaningfulness 

components of high-low or low-high compound stimuli on the 

transfer test showed a significant decrement in the number 

of correct anticipations compared to the control groups who 

received the complete compound stimuli in both the training 

and the transfer phases. 
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Conclusions 

Based upon the findings of this study and the limi-

tations of the population parameters, the following 

conclusions were madej 

1. Meaningfulness of stimuli appear to be directly 

related to the rate of acquisition in verbal paired-associate 

learning of the fourth and fifth grade children in this study. 

2. Meaningfulness of stimulus components appear to be 

directly related to the rate of transfer in verbal paired-

associate learning of the fourth and fifth grade children in 

this study. 

3. Stimulus selection does occur in the verbal paired-

associate learning of children. 

4. The meaningfulness of stimulus components is direct-

ly related to their selection as the functional cues in the 

formation of associations in verbal paired-associate learning 

of the fourth and fifth grade children in this study. 

5. The position of stimulus components in the training 

compounds was not significantly related to the rate of 

transfer in verbal palred-assoclate learning of the children 

in this study. This finding contrasts with the results of 

previous studies which have used adult subjects, 

6. Inclusion of stimulus components in mixed versus 

unmixed training compounds is not significantly related to 

the rate of transfer in verbal paired-associate learning of 

the children in this study. 



75 

Implications and Discussion 

1. A comparison of the results of this study with those 

using adult subjects indicates that children learn verbal 

material at a slower rate than adults do. Their rate of 

acquisition, however, like that of adults, is positively 

related to meaningfulness of the material being learned (17). 

2. Cohen and Musgrave (3) reported that the meaning-

fulness of the first components in compound stimuli was 

directly and significantly related to the acquisition of 

paired-associates by adult subjects. Other studies concerned 

with letter-selection, have reported that subjects usually 

select the Initial letters of stimuli (10, 11, 1^, 18, 28). 

In contrast, the results of the present experiment indicate 

that the meaningfulness of the second component is more 

decisive in affecting the acquisition of paired-assooiates 

by children. It is possible that children do not have as 

well developed habits of scanning verbal materials from left 

to right as do adults. Thus, the meaningful component imme-

diately adjacent to the response serves as a more useful cue 

than the meaningful component on the left hand side. Such 

an interpretation Is bolstered by the additional finding In 

the present study that component position (left vs. right) 

did not significantly affect rate of acquisition or transfer. 

This finding is in direct contrast with the results of 

studies using adult subjects, 

3. Cohen and Musgrave (3) found that more transfer 

occurred to the low meaningfulness components which were 
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positioned, first than to low meaningfulness components which 

were positioned second. In contrast, no significant inter-

action was found between meaningfulness and position in the 

transfer of learning for the children in this study. It is 

hypothesized that children select the second component on 

the basis of its closeness to the response early in acqui-

sition, but as the number of trials increase the first 

component becomes dominant or at least equally dominant toward 

the end of acquisition and in transfer. As for adults who 

have a stronger habit of reading from left to right, the first 

component stays dominant throughout the acquisition and the 

transfer phases. This interpretation is in accord with the 

hypotheses advanced in other studies (6, ?, 8, 9» 23» 24). 

4. A comparison of Tables XI and XIII indicates that 

there are no significant differences in transfer among the 

control groups (H-H, HH-HH, LL-LL, and L-L groups) despite 

their different levels of meaningfulness. The experimental 

groups (HL-L, HL-H, LH-L, and LH-H groups), however, show 

significant differences in transfer as a function meaning-

fulness. Apparently children as well as college students 

transfer high and low meaningfulness stimuli equally well 

when they are identical in both the training and the trans-

fer phases. Yet when high and low meaningfulness stimuli 

form compounds, the subject definitely selects and transfers 

on the basis of the high meaningfulness rather than the low 

meaningfulness components. 
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The above results would bs explained by noting that when 

responses on two lists are identical and interlist stimulus 

similarity is varied, positive transfer may increase as inter-

list stimulus similarity increases, A secondary variable 

which affects transfer of learning is the relative dominance 

of the transfer components in the whole context of paired-

associate learning. This dominance depends, among other 

variables, on the relative meanlngfulness and other attri-

butes of the components in the training compounds and on the 

degree of their pre-transfer association with the responses. 

In unmixed (HH and LL) compunds each component has an 

.equal chance of being selected as a basis for transfer in 

respect to meanlngfulness. The first components, however, 

have a higher probability of being selected in respect to 

their position. In mixed (HL and LH) compounds subjects 

tend to overselect the high meanlngfulness components 

underselect" the low meanlngfulness components in transfer. 

This indicates that high meanlngfulness components have more* 

dominance In HL or LH than in HH compounds and the low mean-

lngfulness components have less dominance in HL or LH than 

in LL compounds when they are presented alone in transfer. 

An examination of results reported in Tables XI and XIII 

would support this Interpretation. 

5. Table VIII shows that previous inclusion of CVCs in 

mixed vs. unmixed compounds was not a significant main effect 

i n N o r was the Interaction between meanlngfulness 
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and mixed versus unmixed inclusion significant. It is pos-

sible that underselection of low meaningfulness components 

neutralized overselection of high meaningfulness components 

in mixed compounds so that there was no significant difference 

between Inclusion in mixed versus unmixed compounds. It 

should be mentioned that the effects of position and in-

clusion were not so pronounced as to be significant as was 

the effect of meaningfulness. 

6. Diagnosis of learning disabilities of elementary 

school children involves both the analysis of the individual 

learner and the analysis of subtasks in school subjects 

based upon the outcomes of developmental research in learning. 

The systematic analysis of school learning tasks has been a 

neglected area. It can be demonstrated through research that 

learning of associations can be facilitated and that reme-

diation of associative learning and of more complex learning 

tasks is possible. 

Concept learning and stimulus selection.—It can be 

seen that the paradigm A-B, C-B used in the studies of trans-

fer satisfies the common definition of concept learning. 

When two or more stimuli come to elicit the same response, 

it is said a concept has been learned. This paradigm repre-

sents the disjunctive concept where two or more instances 

given the same name have little or no similarity with each 

other. When some similarity exists between the stimuli as 

in the learning of conjunctive concepts, the paradigm is 
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usually shown as A-B, A'-B. To include the entire dimension, 

therefore, stimulus similarity is represented at two extremes 

as A-B, C-B and A-B, A*-B. 

As was mentioned transfer of learning depends on the 

similarity between the training and the transfer stimuli, 

Selection occurs on the basis of the relative dominance of 

the common components in the training paired-associate. 

Concept formation often requires stimulus selection. From 

among the elements of the compound stimuli the subject is 

required to select or identify one or more elements which 

are consistently present when another event occurs. 

Different attributes or characteristics of stimuli have 

different degrees of dominance for the subjects. This domi-

nance has grown because it has been servicablej the subject 

makes use of dominant characteristics on the initial attack 

at the problem because those characteristics have been 

successful in the past. The organism is quite sensitive to 

variations in environmental probabilities. 

Recommendations 

On the basis of this experiment the following areas 

are recommended for further researchi 

1. One area of further research is the scaling of mean-

ingfulness and other attributes of stimuli for children of 

various ages. At present, except for the 52 CVCs of Shapiro's 

(20, 21, 22) study, it must be assumed that values of meaning-

fulness and other attributes of stimuli as scaled for college 
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students correlate positively with potential values for chil-

dren. A related area is the scaling of non-verbal stimuli 

such as pictures, objects, and colors. 

2. A second area is the scalings of words in foreign 

languages such as French, German, and Spanish for meaning-

fulness and other attributes. These words could be presented 

visually and aurally to subjects of various ages. 

3. Shapiro (20, ;21, 22) found that the number of asso-

ciations to three-letter-words Increased as a function of 

age for fourth, sixth, and eighth grade children. Further 

research is needed to inquire into the differential effects 

of meaningfulness of stimuli as scaled for children and 

adults upon transfer. 

4-. Very little research has been oriented to inquire 

whether the covariation of age with learning rate is attrib-

utable to increased learning ability or maturation, the 

effects of past experience such as reinforcement history 

and school training, or a complex Interaction between the 

two. Adequate research design would involve selecting the 

appropriate task which has sufficient analytical value in 

isolating learning differences attributable to age or the 

appropriate task which minimizes the confounding effects of 
9 

differential experience when the interaction of learning 

and maturation is being studied. 

5. Further research is needed to study the relative 

dominance of transfer components in training compounds. 
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According to stimulus competition hypothesis, it is predicted 

that high meaningfulness components tend to be overselected 

and low meaningfulness components tend to be underselected 

in mixed compounds as compared to unmixed compounds in which 

stimulus components have equal meaningfulness values(?, 23,24), 

6. Little research has been oriented toward the inves-

tigation of development of selection habits, their strength, 

and how easily they can be modified on a concrete-abstract 

basis. Such a study might be pertinent to the understanding 

of the problems that occur in forming abstract concepts, 

7. Another area for further research is the study of 

stimulus selection in acquisition and transfer-as-a-function—— 

of level of training and of overtraining in children(9. 1 ) . 
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APPENDIX A 

List I(High)-List II(Low) Meanlngfulness Combination of Six 
Pairs of CVCs Arranged in Three Different Orders 

Training List 

HER-WUQ - 2 seconds 
HER-WUQ - D 2 seconds 
Inter-item interval seconds 
BUD-QAZ - 2 seconds 
BUD-QAZ - K 2 seconds 
Inter-item interval 4 seconds 

Transfer List 

WUQ -
WUQ - D 
Inter-item interval 
QAZ -
QAZ - K 
Inter-item interval 

2 
2 
b 
2 
2 
I* 

seconds 
seconds 
seconds 
seconds 
seconds 
seconds 

COW-PEP - L FEP - L 
RIP-KYG - T * KYG - T 
SUM-VUB - Q VUB - Q 
FIX-NIJ - M NIJ - M 

RIP-KYG _ T KYG T 
HER-WUQ - D WUQ - D 
SUM-WB - Q VUB - Q 
BUD-QAZ K QAZ - K 
FIX-NIJ - M NIJ - M 
COW-FEP ~ L FEP - L 

BUD-QAZ K QAZ K 
RIP-KYG — T KYG - T 
FIX-NIJ - M NIJ mm M 
HER-WUQ - D WUQ - D 
COW-FEP - L FEP L 
SUM-VUB - Q VUB - Q 

Instructions to the Subjects 

Each subject was instructed orally as followst 

A pair of nonsense syllables will appear in this window 

for two seconds after which the same pair and a letter will 

appear for another two seconds. You are asked to try to tell 

and pronounce the letter during the first two seconds before 

it appears in the window for the next two seconds. 
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APPENDIX B 

Lists of CVCs Used in this Study 

Condi- Training Transfer Training Transfer 
tions List List List List 

N N 
1. 2 HER-TAG D HER - D 2 TAG-HER - D TAG - D 

BUD-JOY - K BUD - K JOY-BUD - K JOY - K 
COW-MIT L COW - L MIT-COW mm L MIT - L 
RIP-DON T RIP - T DON-RIP mm T DON - T 
SUM-PAL - Q SUM - Q PAL-SUM mm Q PAL - Q 
FIX-WEB mm M FIX - M WEB-FIX mm M WEB - M 

2. 2 HER-TAG mm D TAG - D 2 TAG-HER mm D HER - D 
BUD-JOY mm K JOY - K JOY-BUD - K BUD - K 
COW-MIT mm L MIT - L MIT-COW - L COW - L 
RIP-DON - T DON - T DON-RIP - T RIP - T 
SUM-PAL - Q PAL - Q PAL-SUM - Q SUM - Q 
FIX-WEB - M WEB - M WEB-FIX - M FIX - M 

3* 2 HER-TAG D HER-TAG D 2 TAG-HER D TAG-HER D 
BUD-JOY K BUD-JOY ~ K JOY-BUD - K JOY-BUD mm K 
COW-MIT mm L COW-MIT - L MIT-COW - L MIT-COW mm L 
RIP-DON mm T RIP-DON - T DON-RIP - T DON-RIP mm T 
SUM-PAL • Q SUM-PAL - Q PAL-SUM - Q PAL-SUM Q 
FIX-WEB - M FIX-WEB mm M WEB-FIX - M WEB-FIX mm M 

1 HER-GEX «» D HER - D 1 HSR-WUQ D HER - D 
BUD-RIW - K BUD - K BUD-QAZ - K BUD - K 
COW-XOC mm L COW - L COW-FEP L COW - L 
RIP-ZOF - T RIP - T RIP-KYG — T KYG - T 
SUM-JYH - Q SUM - Q SUM-VUB - Q SUM - Q 
FIX-YAV - M FIX - M FIX-NIJ - M FIX - M 

i TAG-GEX - D TAG - D 1 TAG-WUQ • D TAG - D 
• I f f • t • • • • 

WEB-YAV - M WEB - M WEB-NIJ mm M WEB - M 

5. 1 HER-GEX - D GEX - D 1 HER-WUQ mm D WUQ - D 
• I f f • • • t • • « 1 1 f • • • • • • 

FIX-YAV - M YAV - M FIX-NIJ - M NIJ - M 

1 TAG-GEX mm D GEX - D 1 TAG-WUQ - D WUQ - D 
I • f • t • • • • • • • • * • • • • • • 

WEB-YAV mm M YAV - M WEB-NIJ - M NIJ - M 

6. 1 HER-GEX - D HER-GEX - D 1 HER-WUQ mm D HER-WUQ mm D 
f • • • • t • • • • • • • • • • i • t • • • • • 

FIX-YAV mm M FIX-YAV mm M FIX-NIJ • M FIX-NIJ mm M 

X TAG-GEX - D TAG-GEX mm D 1 TAG-WUQ mm D TAG-WUQ - D 

UTirR-VA \T M V A T f M t r r a n * —. — 
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APPENDIX B —Continued 

Condi-
tions 

N 
7. 1 

Training 
List 

GEX-HER - D 

Transfer 
List 

HEH - D 
N 
1 

Training 
List 

WUQ-HER - D 

Transfer 
List 

HER - D -
• • • • • 
YAV-FIX - M 

• • • • • 
FIX - M 

• • • • • 
NIJ-FIX -

• 
M 

• • t • • 
FIX - M 

1 GEX-TAG - D TAG - D 1 WUQ-TAG - D TAG - D 

YAV-WEB - M WEB — M 
« * • • t 
NIJ-WEB - M 

• • • • • 
WEB --M -

8. 1 GEX-HER - D GEX - D 1 WUQ-HER - D WUQ - D 

YAV-FIX - M YAV - M 
• • • • • 
NIJ-FIX -

• 

M 
• • • • • 
NIJ - M 

1 GEX-TAG - D GEX - D 1 WUQ-TAG - D WUQ - D 

• • • t • 
YAV-WEB - M 

• • • t • 
YAV - M NIJ-WEB - M NIJ - M 

9. 1 GEX-HEH - D GEX-HEH - D ' 1 "WUQ-HER D~ WUQ-HER™- D 

YAV-FIX - -M. YAV-FIX - ML NIJ-FIX - EL NIJ-FIX - M 

1 GEX-TAG - D GEX-TAG - D WUQ-TAG - D WUQ-TAG - D 

YAV-WEB - M YAV-WEB - M NIJ-WEB- - M NIJ-WEB- - H 

10. 2 GEX-WUQ - D GEX - D 2 WUQ-GEX - D 
- --

WUQ - D 

11. 2 GEX-WUQ -. D WUQ --D- 2 

•- • • tr" #* 

WUQ-GEX - D GEX- D 

12. 2 GEX-WUQ - D GEX-WUQ - D 2 WUQ-GEX - D WUQ-GEX - D 

13. 2 HEH - D HEH - D 2 TAG - D TAG - D 

14. 2 GEX - D GEX - D 2 WUQ - D WUQ - D 
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