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SUMMARY

Much interest has recently centered on discrimination .0,.rning,

and especially discrimination reversal learning. Two major theoretical

positions, namely, single-unit S-R theory and mediational S-R theory

have been developed which provide a basis for interpreting performance

on these two learning tasks. Single-unit S-R theory assumes a direct

association between environmental stimuli and overt responses. Medi-

ational S-R theory, however, assumeE that an external stimulus evokes

an implicit response which produces an implicit cue that is connected

to the overt response. One learning situation which has been used to

demonstrate both theoretical positions is that which follows the now-

classical learning paradigm of reversal and nonreversal shifts (Kendler

& Kendler, 1962). Kendler, Kendler, & Learnard (1962) used this model

to show that with normal children there was an increase in the proportion

of children achieving a reversal shift as CA increased. Reversal shift

behavior served as the basis for inferring mediational ability. Their

results supported the hypothesis of.Kendler et al. (1962) that there is

a hierarchy of developmental levels of learning ability, which in des-

cending order are reversal learning (i.e., mediation), nonreversal

learning (i.e., nonmediation), and inconsistent functioning.

The above investigators related mediation to CA in children of

normal ability. Other research, however, suggests that CA by itself is

an inadequate index of learning ability in the retarded, and that the

critical variables to investigate are MA, IQ, and their interaction.

For the purposes of this study, the paradigm and an apparatus similar



to that used by Kendler and Kendler (1962) were used to investigate the

interrelations between MA, IQ, and mediation in mentally retarded

individuals.

The original hypotheses of interest were:

(1) Regardless of IQ, the percentage of mentally retarded indivi-

duals mediating is a monotonically increasing function of MA.

(2) Regardless of MA, the percentage of mentally retarded indivi-

duals mediating is a monotonically increasing function of IQ.

The 72 Ss came from special education classes in public schools.

They fell into 12 MA-IQ categories, with six Ss per category, equally

distributed with respect to sex. These categories consisted of four

levels of IQ: 50-59, 60-69, 70-79, 80-89, and three levels of MA:

4-0 to 5-11, 6-0 to 7-11, 8-0 to 9-11.

In Series I the Ss were trained to make an initial discrimination

among two pairs of stimuli which varied along two dimensions, namely,

brightness (black vs. white), and size (large vs. small). Only one

dimension, i.e., brightness, was relevant. The correct response was

always to black.

In Series II, just one of the pairs used in Series I was presented,

and S was trained to make a reversal shift, i.e. reinforcement was to

white, regardless of size.

In Series III (ten trials) both pairs of stimuli were again pre-

sented. The S's choice of response to the pair not presented in Series

II served as the basis for interpreting how the reversal shift in

Series II was made, i.e., according to single-unit or to mediational

theory. If the response in this pair was to white in eight or more of



ten trials, he was considered a reverser (i.e. mediator). If there were

two or less responses to white in the ten trials, S was considered a non-

reverser, i.e. nonmediator. An S responding to white between two and

eight times was considered an inconsistent S.

The two dependent variables were: (I) total number of mediational

responses, and (2) number of Ss mediating.

The hypothesis that mediation would increase with increasing MA

was not confirmed.

The hypothesis that mediation ;,cpuld increase with increasing IQ

was confirmed, with the qualification that the significant increase

occurred between the two lower IQ categories combined, and the two higher

IQ categories combined.

In the study by Kendler, Kendler, & Learnard (1962) it was further

found that reversers learned both the initial discrimination (Series I),

and the discrimination reversal (Series II) significantly faster than

nonreversers. But in the present study, there was no difference between

reversers and nonreversers in speed of learning in Series I. In Series

II, however, there was a significant difference between the variances of

the reversers and nonreversers. The difference was in the opposite

direction to that found by Kendler et al. (1962), i.e. the nonreversers

performed significantly faster.

The IQ variable was found to be unrelated to speed of learning in

Series I and II. However, speed of learning in both series was related

to MA; there was a significant decrease in group variance with increas-

ingly higher MA groups due to increasingly better performance of slow

learners as MA increased. It was concluded that for mentally retarded
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individuals below IQ 70, functioning beyond that implied by single-unit

S-R theory could not be expected for the majority. It was pointed out,

however, that in all MA-IQ categories there were Ss who mediated, and

that there is some evidence mediational ability can be positively

influenced under same conditions.

It was further concluded that the finding that mediation increased

with increasing IQ, supported Kendler's hierarchy hypothesis with respect

to mediators and nonmediators. However, the fact that in this study

there was a far less percentage of inconsistent Ss than in the study by

Kendler et al. (1962) with normals, cast some doubt on their hypothesis

that inconsistent functioning represents the lowest form of learning.



CHAPTER I

INTRODUCTION, REVIEW OF LITERATURE

AND STATEMENT OF PROBLEM

In recent years, there has been a rapid growth of interest among

psychologists in the investigation of learning processes in mentally retarded

individuals. Much of this interest has centered on discrimination learning and

discrimination reversal learning. Two major theoretical positions, namely,

single-unit S-R theory and mediational S-R theory, have been developed which

provide a framework for interpreting the performance of the retarded on these

two learning tasks. While most studies have compared the performance of

retarded individuals with that of persons of normal ability, this study is directed

specifically to the investigation of mediational learning ability within a retardate

population. Since discrimination learning and discrimination reversal learning

provide the basis for investigating mediational ability, let us turn now to a brief

discussion of tnese two learning phenomena.

Discrimination Learning

The task of discriminating among stimuli, while initially studied as a

sensory or perceptual process, was adopted early by psychologists as possibly

providing a key to the understanding of much human learning. In the typical

discrimination learning situation, two or more stimuli varying in one or more

sensory dimensions are presented simultaneously, and the subject's task is to

learn which stimulus is the correct (i.e. , rewarded) one. Training is generally
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continued until the subject's response to the correct stimulus can reliably be

judged a function of learning rather than of chance. Reaching the criterion of

learning constitutes the learning of a discrimination.

Only recently has any significant effort been directed toward the study

of discrimination learning in the retarded. Characteristic of these studies has

been the comparison of their performance with that of normals. Moreover,

the predominant interest has been an attempt to determine whether normal and

retarded individuals of the same or comparable mental age perform alike. A

review of the literature indicates that the comparison of studies is complicated

by the fact that they have employed varying experimental procedures, stimulus

conditions have been different, there has been little control of one or more of

the factors of MA, CA, AND IQ, and task complexity has varied from one

experiment to another. There is, as Denny (1963) has noted in his excellent

review of the research in learning and performance in retardation, a real need

for further research to help bring together the diverse and often discrepant

findings.

An attempt to establish the interrelationships between MA, CA, IQ,

and learning poses real difficulties. It is not possible, for example, to have

Ss matched on both MA and CA at the same time and have IQ vary, nor matched

on IQ and CA while MA varies.

If it could be shown that CA is unrelated to learning among the retarded,

the relationships of the constructs of MA and IQ to learning become deter-

minable. There are some studies which support the assumption that CA is in
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fact unrelated to learning in the retarded when the range of CA is restricted,

and that therefore the critical variables to investigate are IQ and MA, separately,

and in interaction. Studies on children by Ellis and Sloan (1959), Harter (1965),

House & Zeaman (1960), and Stevenson & Odom (1965) have provided evidence

of zero and negative correlations between CA and performance on discrimi-

nation learning tasks unless accompanied by large differences in MA. In the

study by Harter (1965), it was further shown that the multiple correlations of

learning with combined MA and CA measures were not higher than the corre-

lation with MA alone. Also, in the study by House and Zeaman (1960), the

partial correlations of learning and MA, with CA constant, were not appreciably

less than the first order correlations of MA and learning.

There are few studies coacerned with the relation between MA and

learning. A notable exception is the study by Ellis and Sloan (1959). Subjects

(Ss) in this study were 139 mentally retarded and 40 normal children grouped

according to MA. The mean MAs for four levels of retardation were 4.1,

6.1, 7.7, and 9.7 (e-As 14-20). The two control groups of Ss of normal MA

had mean CAs of 6.2 and 7.3. The task consisted of S being presented with

two different pairs of objects. Three of the stimuli appeared in random fashion

and the fourth, or odd one, constituted a correct choice. The criterion of

learning was twenty successive correct responses. It was found that the higher

the MA among the retarded, the better the learning, both in terms of asymptote

and in rate of approaching asymptote. While very little learning occured in

the 4.1 MA group, the learning curves of the three higher MA levels were
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negatively accelerated, learning in the 9.7 MA group being :lstest and reach-

ing the highest level.

The relation of MA to learning set, which is more complex than, but

similar to discrimination learning, is illustrated in a study by Ellis (1958).

This study provides evidence that speed of acquisition of learning set is

directly related to MA level. Fifty high-MA Ss (MA .8; CA = 14.75) were

compared with 40 low-MA Ss (MA = 5; CA '13.6) on ten successive object-

quality discrimination problems. Each problem was learned to a criterion

of 20 successive correct responses. Learning sets developed quickly in both

groups, but the high-MA group acquired them more rapidly and attained

more efficient sets than the low-MA group.

It is obvious that much more research is needed in order to establish

the nature of the relation between mental age and discrimination learning, and

in order to determine the degree to which the deficit in the learning of the

retarded is a function of MA as well as of IQ.

Studies on the relation between IQ and discrimination learning, with

Ss matched on MA, have been extensively reviewed by Zeaman & House

(unpublished manuscript). They noted that such studies have produced discre-

pant findings. Some have reported positive results, with better performance

from the higher IQs (Baumeister, Beedle, & Urquhart, 1964; Ellis, Hawkins,

& Pryer, 1963; Hoffman, 1963; Ho ise & Zeaman, 1958; House & Zeaman, 1960;

Kass & Stevenson, 1961; Martin & Blum, 1961; Rieber, 1964; Rudel, 1959;

Stevenson & Iscoe, 1955; and Stevenson & Zigler, 1957). Other of these studies
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reported negative results, no differentes being found among various levels of

IQ (Hetherington, Ross, & Pick, 1964; Kass & Stevenson, 1961; Martin & Blum,

1961; Milgram & Furth, 1964; O'Connor & Hermelin, 1959; Sanders, Ross, &

Heal, 1965; Stevenson, 1960; and Stevenson & Zig ler, 1957). Three studies

reported both negative and positive results for different comparisons (Kass &

Stevenson, 1961; Martin & Blum, 1961; Stevenson & Zig ler, 1957). On the

basis of their analysis of the foregoing studies, Zeaman & House (unpublished

manuscript) reasoned that the main difference between studies obtaining positive

results and those obtaining negative results was the degree of task difficulty.

Negative results came from those studies in which the task was either very

easy or very difficult, producing attenuated performances. Zeaman and

House, therefore, came to the conclusion that "at least a low positive correla-

tion exists between IQ (with MA controlled) and performance in visual discrimi-

nation tasks when a wide range of IQs is sampled and tasks of intermediate

difficulty are used."

In summary, it can be stated that the research on discrimination

learning in the retarded provides evidence that their learning difficulties are

related to IQ, and to MA. More research is needed, however, in order to

make clearer the interrelationships among IQ, MA, and learning.

Discrimination Reversal Learning

Most discrimination learning tasks are concluded once S has reached

a criterion of learning. In reversal problems, training is continued beyond
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this point to determine whether learning a discrimination significantly influences

S's ability to later choose the previously incorrect stimulus. This experimental

procedure is useful because it allows one to infer clearly whether single-unit

or mediational S-R learning theory better explains the results. Prior to a dis-

cussion of these theoretical positions, it will be well to note the results of

some research in discrimination reversal learning.

Plenderleith (1956) compared normals (Ck=5-6) and retardates of the

same MA on a discrimination reversal learning task. This study was important

in showing that the time between the learning of an initial discrimination and

the learning of a discriminatk.n reversal can be a critical factor. The Ss

were presented pairs of pictures, one of each pair constituting a correct

number which was reinforced when chosen. Each pair of pictures was run

through six trials, new pairs being presented until S reached the criterion of

five correct responses after the initial trial on three successive pairs of pic-

tures, and could verbalize the solution. Reversal learning followed (the pre-

viously incorrect member of each pair now being correct) immediately for one

group of normals and retardates, 24 hours later for another group, and six

wteks later for a third group. It was found that for the first two groups there

were no differences between normals and retardates in number of trials

needed to reach criterion, but that for Ss given reversal training six weeks

after initial learning, the retarded Ss required significantly more trials than

normals to reach criterion.
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Another discrimination reversal experiment was carried out by

Stevenson & Zig ler (1957). Instead of S having to make a choice between two

stimuli, he had to choose one of three gray blocks which varied in size. The

Ss in this study were groups of normal children, retarded children, and

retarded adults, all cf the same MA. No significant differences were found

in either original learning or in reversal learning. Reasoning that the task

may have been too easy to differentiate the performance of normals from

retardates, these investigators then carried out a second phase of the experi-

ment with a more difficult problem and differelit Ss, but representing the

same groups. However, instead of following the usual procedure of switch-

ing from one stimulus to another, as in the reversal situation, the switch was

made from a stimulus to a position. Again, no significant differences were

found in either original or subsequent learning among normal children,

retarded children, and retarded adults.

A discrimination reversal study in which results different from the

above two were obtained was that by O'Connor and Hermelin (1959) which

involved effect of verbalization upon discrimination learning. In a first

experiment, normals (CA 5.1) were compared with retardates-
(CA 11.5; MA Eis 4.9) on learning a size discrimination (small square vs.

large square), followed by an immediate reversal. The criterion of learning

in each situatiOn was 10 successive correct responses. In original learning,

there was no difference between normals and retardates . In the reversal

situation, however, the retlrdates learned significantly faster. The
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interpretation, in line with Luria's (1957) theoretical position, was that the

poorer performance of the normals was a function of the need to extinguish a

verbal association not possessed by the retardates, in order to go on to achieve

reversal learning. A second study, with a different group of retardates but

identical problem situation, was carried out to test this hypothesis. This

time the Ss were made to verbalize each response. Whereas Ss in the first

experiment took many fewer trials to reverse than to learn, the Ss in the

second experiment took more, and significantly more trials to reverse than the

iirst group. The finding was interpreted as supporting Luria's hypothesis that

a deficiency among retardates to form verbal-motor associations accounted

for the difference in results between the first and second experiments.

Sin_le-unit and Mediational S-R Learning Theor

No attempt was made in the foregoing studies to explain discrimination

learning and discrimination reversal learning in comprehensive theoretical

terms. However, much recent psychological research in the area of discrimi-

nation learning has been generated by two major theoretical positions. The

first, which assumes a direct association between environmental stimuli and

overt responses, is referred to as single-unit S-R theory (Spence, 1936). The

second, which assumes that the external stimulus evokes an implicit response

which produces an implicit cue that is connected to the overt response, is

referred to as mediational S-R theory. Figure 1 schematically represents

these respective theories.
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Single-unit S - R theory: S

Mediational S - R theory: R

Fig. 1. A schematic representation of single-unit S-R theory and

mediational S - R theory.
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One type of learning situation which has been used to demonstrate

these two theoretical positions is that which follows the now-classical learning

paradigm of reversal and nonreversal shifts (Kendler and Kencller, 1962),

illustrated in Figure 2.

The S is presented with a discrimination problem in which stimuli dif-

fer simultaneously on two dimensions (e.g. , size; large vs. small; and bright-

nebs: e.g. , black vs. white). Only one stimulus aspect of one of the

dimensions is relevant (e.g. , large). After reaching criterion (e.g. , ten

successive correct responses), a second discrimination is presented using

the same stimuli, but in this case a shift in response is required because the

reinforcement is reversed. In a reversal shift, S is required to respond to

the opposite stimulus aspect of the previously relevant dimension (e.g. , from

large to small.) In a nonreversal shift, S is required to respond to one

stimulus aspect of the previously present but irrelevant dimension (e.g. ,

from large to white).

An analysis of reversal and nonreversal shift in terms of both single-

unit and mediational S-R theories is represented in Figure 3. Single-unit

S-R theory, which assumes environmental stimuli are connected directly to

overt responses, predicts that reversal shift is less readily achieved than non-

reversal shift. The reason is that reversal shift requires that a response

previously reinforced be replaced by one that has been previously extinguished.

For example, if the reinforced response in the initial discrimination was to

"large," in a reversal shift this response must be replaced by a response to
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"small," a response which was previously extinguished. In a nonreversal shift,

on the other hand, both stimulus aspects of the newly relevant dimension have

been equally reinforced. This means that in order for a new discrimination to

be achieved less extinction of a competing response is necessary than is the

case in reversal shift.

Mediational theory, on the other hand, which assumes that implicit

stimulus and response events intervene between environmental stimuli and

observable responses, predicts greater facility of reversal over nonreversal

shift. The reason is that the mediational events leading to the appropriate

overt response in the initial discrimination remain present in the reversal

shift; only the overt response has to be changed. In a nonreversal shift,

however, new mediational events are required, as well as a new overt response.

Consequently, the nonreversal shift is not as readily achieved as the reversal

shift. Single-unit S-R theory has been used successfully to explain discri-

mination learning in infrahumans, typically in rats. Using white albino rats

as Ss, Kelleher (1956) successfully predicted that nonreversal shift would be

learned faster than reversal shift. This was a well designed study in which

the possibility of the results in the shift situation being influenced by partial

reinforcement in the initial or training discrimination situation was controlled

in order to provide for a more adequate test of the two theoretical formulations.

Kelleher concluded that it appeared the discrimination learning of inarticulate

organisms is to be explained according to single-unit, not mediational S-R

theory.
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Studies with human Ss fall essentially into two categories, first, those

in which Ss are trained in both shifts, and a comparison of the speed with which

each shift is learned serves as the basis for theory testing, and, second, those

in which the choice of shift is left to S and his preference leads to an inter-

pretation of learning in terms of single-unit or mediational theory.

Three studies in the area of concept formation which employed a card

sorting technique have shown that college students achieved a reversal shift

faster than a nonreversal, these results being consistent with a mediational

formulation (Buss, 1956; Harrow & Friedman, 1958; Kendler & D'Amato, 1955).

An interesting series of experiments in discrimination reversal learn-

ing have been carried out by Kendler & Kendler, 1959; Kendler, Kendler, &

Wells, 1960; and Kendler, Kendler, & Learnard, 1962. These investigators

reasoned that somewhere between the functioning of the retarded and college

students there must be a point at which a transition from single-unit to

mediational learning becomes characteristic. The first two studies compared

the speed with which reversal and nonreversal shifts were learned. The Ss

in the first study (Kendler & Kendler, 1959) were kindergarten children in a

public school, ranging in chronological age from 58 to 78 months. MA and IQ

were not controlled, but Ss presumably were of normal ability. It was found

that when the group was taken as a whole, there was no difference in the

speeds at which reversal and nonreversal shifts were learned. However, when

the group was divided into fast and slow learners on the basis of performance

in the initial discrimination, it was found that fast learners had performed in a
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manner consistent with mediational theory, i.e. , reversal was learned faster

than nonreversal, while slow learners performed in terms of single-unit

S-R theory, i.e. , nonreversal was faster than reversal learning. It was con-

cluded that as a group these kindergarten children were in the process of

developing mediational behavior, the fast learners already having done so

while the slow learners had not.

A second study (Kendler, Kendler, & Wells, 1960) was carried out to

test the hypothesis arising from the first, namely, that children younger than

kindergarteners should be able to learn a nonreversal shift significantly faster

than a reversal shift. The Ss were nursery school children, ranging in

chronological age from 33 to 64 months with a mean of 48.7. MA and IQ were

not controlled. As was predicted, nursery school Ss performed significantly

better in nonreversal than reversal shift.

The third discrimination reversal learning experiment (Kendler,

Kendler, & Learnard, 1962) is most closely related to the present study. The

experimental procedure was modified so that after S learned the initial disc-

rimination he was presented with a situation in which he could respond in any

of three ways: reversal shift, nonreversal shift, or inconsistent shift, i.e. ,

a combination of reversal and nonreversal type responses. The choice of

shift made was determined by S, and it was assumed that the choice made

identified one as a mediator or nonmediator. The Ss were school children at

five chronological age levels: 3,4,6,8, and 10 years of age. The Ss were

roughly equated as to IQs across age groups, through selected sub-tests of
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the Stanford-Binet and the Wechsler Intelligence Scale for Children. The range

of mean estimated IQ across the different age groups was from 112.0 to 120.2.

The Ss were run through three Series. Series I constituted the initial learning

in which the experimental task was that of learning to discriminate between two

pairs of stimuli that differed simultaneously on two dimensions (size: large vs.

small, and brightness: black vs. white) with only one dimension relevant.

Series II consisted of presenting S with only one pair of the original pairs of

stimuli, on which they were now trained to make a reversal shift. For example,

if S was reinforced on white in Series I, he was reinforcea un black in Series II;

or if reinforced on small in Series I, he was reinforced on large in Series II.

In Series III both pairs of stimuli were again presented. Reinforcement on

the pair presented in Series II continued unchanged. However, both members

of the pair not presented in Series II were now reinforced instead of only one

member of the pair being reinforced as was the case in Series I. The kind of

response S made to the pair not presented in Series II was noted. If S con-

tinued to make the same response to this pair as he had been trained to do in

Series I, he was considered to have made a nonreversing response. If, how-

ever, his reversal training on the other pair in Series II led him to now choose

the opposite number of the pair on which he was reinforced in Series I, he was

said to have made a reversal shift. For example, if in Series I S was reinforced

on black, and in Series II was reinforced for white on one of the pairs, in Series

III he would continue to be reinforced on white for the pair presented in Series

II but would be rewarded for either a black or white response on the pair not



pair not presented in Series II, he was considered to be a nonreverser, i.e. ,

presented in Series II. If in Series III S continued to respond to black on the
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nonmediator. If, however, S chose to respond to white in Series III he was

considered a reverser, i.e. , mediator. Series III consisted of ten trials.

Kendler, et al (1962) considered a mediator to be one who made eight or more

reversal responses in Series III. A nonmediator was one who made two or

less reversal responses. Those making between two and eight reversal

responses were considered to be inconsistent. The main concern of this

investigation was with the percentage of children who used a reversal shift as

a function of chronological age. The results confirmed the prediction that

with increasing chronological age an increasing proportion of children would

choose a reversal shift. In keeping with the mediational hypothesis, non-

reversal and inconsistent shifts were expected to decrease with age. It was

found that inconsiscent shift did decrease with age, but that nonreversal did

not. The explanation proposed was in terms of inconsistent, nonreversal,

and reversal shift. This order was suggested as representing increasing

levels of development. With increasing CA more and more children move up

from the level of inconsistent-shift-functioning to that of nonreversal function-

ing, and more move from nonreversal to reversal. As a result, one might

expect the number of nonreversers to not change with increasing chronological

age if the number of Ss moving from inconsistent to nonreversal was approxi-

mately ewill to the numLer of Ss moving up from nonreversal to reversal.

Although nonreversers did not decrease, Kendler concluded that the results
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suggest that with increasing chronological age human development is characterized

by a transition from single-unit S-R functioning to rnediational behavior.

Statement of Problem

It is to be noted that the above research by Kendler, et al. (1959, 1960,

1962) has been based on children who are essentially of normal intellectual

ability. The lack of corresponding research among mentally retarded children

served as th- basis for the present investigation. This study seeks to determine

the degree v.( mediational ability which can be inferred in a retardate popula-

tion.

The argument is presented that based on research cited previously,

CA by itself is an inadequate index of learning ability in the retarded, and that

the critical variables to investigate are MA, IQ, and their interaction.

Two hypotheses are to be tested:

1. There will be an increasing percentage of mentally retarded

individuals who mediate with increasing MA, regardless of IQ.

2. There will be an increasing percentage of mentally retarded

individuals who mediate with increasing 1Q, regardless of MA.
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CHAPTER 11

METHOD AND PROCEDURES

There is a real need for greater understanding of learning phonomena

in retarded children within the public school system. Knowledge of whether

a retarded child is capable of mediational learning may, for example, be

critical in determining the nature of teaching and training procedures. For

tl.' Irposes of this study, therefore, it was decided to select the sample of

Ss from this population.

Stikests

The 72 Ss in this experiment were mentally retarded individuals drawn

from classes in special education in Salt Lake and Davis counties in Utah. The

Ss used were those who fell into the MA-IQ categories indicated in Figure 4.

There were six Ss per category, equally distributed with regard to sex.

The actual selection procedure was as follows: a list of the total popu-

lation of mentally retarded children in the two counties indicated was obtained.

The MA of these individuals was re-computed on the basis of present CA in

order to bring the MA to current level. All those who fell into the required

MA-IQ categories thus constituted the population from which the sample was

drawn. However, those with known organic involvement or psychosis were

excluded. Thirty-one of the required 72 Ss had been administered the Stanford-

Binet Intelligence Scale, Form L-M, within the past year. They were accepted

as Ss without further qualification. Those Ss selected who had not been tested



within the past year were administered this intelligence test by a competent

psychologist in order to bring their evaluations up to date. If an S no longer

remained in a required category after being tested, he was excluded from

further consideration. Another S from the category in question would then be

randomly selected. All told it was necessary to administer the intelligence

test to a total of 72 children in order to obtain the other 41 Ss for the required

MAIQ categories. Within each category, the Ss were randomly selected for

each sex. Table I shows the overall distribution of Ss according to MA, IQ,

and CA.

Apparatus

The discriminative apparatus (see Figure 5) was patterned closely

after that of Kendler, et al. (1962, p. 574). It consisted of a 1/4 inch ply-

wood board 16 inches high, 14 inches wide, held in vertical position on a

short base. Paired windows, each 5 inches square, were arranged side by

side on the frontal surface. The discriminanda consisted of four pasteboard

cards 5 1/2 inches square on which the stimuli were mounted. The entire

apparaws and pasteboard cards were paiate,1 a light gray. The stimuli were

black and white squares, both of which were in two sizes. The two large

stimuli were 3 inches square, and the two small stimuli were 1 inch square.

Each pasteboard could be inserted in slots behind the windows in order to dis-

play the stimuli.
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TABLE I

DISTRIBUTION OF Ss ACCORDING TO MA, CA, AND IQ

(N = 72)

mean range s

MA (years) 7-1 4-5 to 9-11 1-5

IQ 69.58 50-88 11.05

CA (years) 10-7 5-10 to 19-10 3-3
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Fig. 5. View of S seated before discriminative apparatus
with one pair of stimuli in position.
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Procedure

The 31 Ss who had been administered the intelligence test within the

past year and who met the requirements of the study were seen once only for

the purpose of participating in the experiment. The remaining 41 Ss took part

in the experiment approximately two weeks after the intelligence test had been

administered to them.

Two experimenters (E 1, E 2) were used. Each E ran 36 Ss individually

in a quiet room in the school in which S was a student. Every S completed the

experimental tasks in a single session which lasted anywhere from 15 to 45

minutes, depending on S's speed of learning.

The S was seated in front of the apparatus which was placed on a nar-

row table, with E behind. To the right of the apparatus, in plain view of S

but out of his reach, was a clear glass jar containing five new pennies. In

addition, a supply of new pennies was placed behind the apparatus out of the

sight of S. The S was reinforced by E placing one of these pennies in the glass

jar for each correct response made. Likewise each time S made an incorrect

response, E withdrew a penny from the jar and placed it behind the apparatus

out of S's sight. After S was seated the following instructions were given

verbally by E:

All right (S's name). We're going to play a game. I'm
going to show you some pictures. One will be in this window and
one will be in this window (E pointed). One picture will be a
winning picture and one will be a losing picture. I want you to
figure out which one is the winning picture. When you figure
out the winning picture, just point to it like this with the eraser
(E illustrated and handed S an unsharpened pencil with eraser).
Every time you point to the winning picture I'll put a new penny
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in this jar for you. But when you point to a losing picture, I'll
take a penny back. Remember, I want you to figure out which
is the winning picture. Every time you point to the winning
picture I'll put a penny in the jar for you, and every time you
point to the losing picture I'll have to take a penny back. I
want you to win as many pennies as you can, and you can keep
them after the game is over. We're going to start by giving
you five free pennies in the jar right now. All right, let's
begin.

The actual experiment procedure was similar to that of Kendler, et al,

(1962, pp. 575-576). The four stimuli were so paired as to vary simultaneously

along two dimensions, i.e. , small black was always paired with large white

(SB: LW), and large black with small white (LB: SW). A pasteboard screen

was used to shield E's manipulation of the stimuli from S. Some minor varia-

tions were made in the manner of reinforcing S, and in the reinforcements

used. Kendler et al. had Ss press sticks to indicate their choice instead of

pointing to the picture, and correct responses were rewarded automatically

with marbles, only one of which S was allowed to keep at the end of the "game."

In the present study, the manner in which S indicated his response, and the

manner in which he was reinforced, were chosen because they were believed

to be simpler for the child, a fact that might be important in reducing

experimental error when working:nth retarded Ss. Likewise, the reinforce-

ment itself, i.e. , new pennies, was felt to have a higher and more consistent

reward value for all Ss than marbles.

Immediately following the instructions, S was run through three series

of trials with no break between them. Figure 6 illustrates one arrangement

of the stimuli in each series, with the pattern of reinforcement indicated.
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SERIES I SERIES II SERIES III
+ _ +. + ..... -4-
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Fig. 6. Illustration of one of the arrangements of stimuli and
reinforcement used in the experiment. (From Kendler, Kendler,
& Learnard, 1962, p. 575.)
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Throughout the entire experiment the relevant dimension was brightness,

size being the irrelevant dimension.

In Series I, S was trained to make an initial discrimination; in Series

II he was trained to make a reversal discrimination on just one of the pairs

from Series I, while Series III constituted the test-trials which provided

the basis for determining whether the shift in Series II was made according

to single-unit or mediational theory.

In Series I every S was presented with the pairs of stimuli as indi-

cated in Figure 6, beginning with large black, small white (LB:SW). *The

pairs of stimuli were presented alternately in a prearranged sequrnce which

was the same for all Ss. Also, the correct member of each pair appeared

on the right and left equally often but never more than twice in succession

in either position. In this first series, S was reinforced with a penny for

every response to black. Whenever he pointed to either of the white stimuli,

one penny was taken from him. Training was continued to a criterion of 9

out of 10 correct responses.

Series II followed without interruption. In this series, however,

one-half of the Ss were trained on one pair, and the other half on the other

pair of stimuli. For example, half were presented with LB:SW, half with

LW:SB. For all Ss the previously positive stimulus (black) became negative

while the previously negative stimulus (white) became positive, regardless

of size. Learning this second discrimination would be achieved by responding

to size, to brightness, or to both. As in Series I, training was continued to

the same criterion of 9 out of 10 correct responses.
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The purpose of Series III was to determine the basis on which S learned

the Series II discrimination, i.e. , whether he responded in terms of single-

unit S-R theory or in terms of mediational theory. In this series, the same

pairs of stimuli that appeared in Series I were presented alternately. This

time, however, S was reirforced for a response to either member of the

pair which had not been presented to him in Series II. For example, if in

Series II he was presented with LB:SW and was reinforced on SW, he would

continue to be reinforced on SW in Series III, but when presented with the

stimuli not given in Series II (LW:SB), he would be reinforced on both LW

and SB. If S in Series II responded to the whiteness of the SW square, he

would be expected to respond positively to the LW square as opposed to SB

when presented with this choice in Series III. Since this response is to the

concept of brightness, it would represent a reversal shift, i.e. , mediation.

If, however, Ss responded to the concept of size in the positively reinforced

SW square in Series II, then he would be expected to respond to SB over LW

in Series III; this would represent a nonreversal shift. But if in Series II S

responded to both size and brightness, he would in Series III, presumably

divide his responses between LW and SB; this would be an inconsistent form

of responding and would represent neither reversal nor nonreversal shift.

Each pair of stimuli was presented ten times in Series III in the same order

as in Series I. Responses to the pair not presented in Series H, i.e. , the

test pair, were recorded for the purpose of classifying each S as a reverser,

nonreverser, or inconsistent (Kendler et al. , 1962).

414101111.
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Recording of the Data

The number of responses presumed to indicate mediation was recorded

for each S. The same scoring system used by Kendler et al. (1962) was

adopted. A reverser (i.e. , mediator) was considered to be one who made eight

or more reversal responses in Series III, a nonreverser (i.e. , nonmediator)

was one who made two or less, and an inconsistent person was one who made

between two and eight reversal responses in Series III.

For the purpose of further analysis, the number of trials taken by

each S to reach criterion in Series I and Series II was recorded. Also, any

errors made in Series III on the control pair were noted, i.e. , the pair used

in Series II.



CHAPTER III

RESULTS AND DISCUSSION

The present research was concerned basically with the investigation

in retarded individuak of what is presumed to be mediation. Specifically,

tii: concern was with determining th e. interrelations among mediation, MA,

and IQ. The presence or absence of mediation was inferred from performance

in Series III. Consequently, this is where analysis of the data begins. Tables

II and III show the maul results of the experiment. Table II shows the total

number of mediational responses per MA-IQ category, while Table III shows

zhe number of Ss who mediated in each MA-IQ category.

Prior to analyzing the data proper, a chi square (X2) test of indepei,-

dence was done to determine whether the experimenter (E) variable influenced

the results obtained. In terms of both major variables of MA and IQ, the

X
2-tests

between number of mediational responses obtained by each E faikd_

to approach statistical significance at the 5 per cent level (X2 on the MA

variable was .59, dt = 2; on the IQ variable, using high-low split at IQ 70 .1

was .23, df = 3). The X2 Es regarding number of mediational Ss

also failed to reach statistical significance on both the MA variable

(X2 = 4.32, df 2) and on IQ, again using the high-low split at IQ 70

(X2 . 1.44, df = 3). The data obtained by the respective Es were therefore

combined for ail subsequent analyses.
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TABLE II

NUMBER OF MEDIATIONAL RESPONSES
PER MA-IQ CATEGORY

50-59

60-69

70-79

80-89

M A

4-0 to 3-11 6-0 to 7-11 8-0 to 9-11

26 26 30

14 47 12

26 50 48

56 31 30

122 154 120

82

73

124

117

396
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TABLE III

NUMBER OF SUBJECTS MEDIATING
PER MA-IQ CATEGORY

50-59

60-69

70-79

80-89

M A

4-0 to 5-11 6-0 to 7-11 8-0 to 9-11

2 2 3

1 4 1

2 5 5

6 3 3

11 14 12

7

6

12

12

37
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It will be noted that the categories of the data in Tables II and III are

appropriate for an analysis of variance design to test for relationship between

MA and mediation, IQ and mediation, and the interaction between MA and IQ in

relation to mediation. It can be seen from observation of the data in bcth

tables that increase in MA and IQ is not accompanied by a regular and cor-

responding increase in mediational responses, or in number of Ss mediating.

In both tables, however, there appears to be a s4nificant increase in both

number of mediational responses and in number of Ss mediating, beginning at

the IQ 70 level. An overall analysis of variance as well as eta was computed

from the data in Table II. The results are shown in Table IV. Neither the

analysis of variance, nor the correlation was significant.

An individual degrees of freedom test was done next to test the a priori

hypotheses that mediation would increase with increasing MA, and with increas-

ing IQ. The individual degrees of freedom test (Li, 1957, pp. 228-229) was

computed for both the MA and IQ variables for total number of reversal shift

responses. Table V reports the results of these analyses. It will be noted

from Table II that the totals of the four IQ levels show no continuous incm ise

in mediational responses with increasing IQ. But there appears to be a con-

siderable discrepancy in number of mediational responses between the total of

the two low IQ levels combined, and the two high IQ levels combined. As can

be seen in Table V, there is a significant difference between the number of

mediational responses of the two low IQ levels combined, and the two uppt:r

levels combined (P 025). The difference between the 60- and 70-IQ levels
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TABLE IV

SUMMARY OF ANALYSIS OF VARIANCE FOR NUMBER OF
MEDIATIONAL RESPONSES AND ETAS (11)

FOR MA AND IQ

Source df SS MS F P

MA 2 30.33 25.72 1.32 n.s.

IQ 3 106.33 35.44 2.21 . 09

MAxIQ 6 170.00 28.31 1.45 n. s .

Residual 60 1,170.67 19.51

Total 71 1,522.61

)1 P

.14 n.s.

. 19 n. s .
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TABLE V

SUMMARY OF INDIVIDUAL DEGREES OF FREEDOM TEST FOR
TOTAL NUMBER OF REVERSAL SHIFT RESPONSES

(N = 396)

Comparisons F- P

50s & 60s vs. 70s & 80s

IQ: 50s vs. 60s

60x vs. 70s

5.26 .025
2.25 n.s.

3.70 .07

NIA: 4-6 & 6-8 vs. 8-10 .46 n.s.

6-8 vs. 8-10 1.23 n.s.

------..---:-----=-.=

I
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approached significance (P .07). Ali other statistical tests between IQ levels

were not significant at the .05 level. The mean fo r the combined lower

two IQ levels was 4.3 with a standard deviation (s) of 4.55, while the mean

for the upper two levels combined was 6.7 with s of 4.36. All statistical

tests with respect to the MA variable failed to achieve significance.

For comparative purposes, a further test employing X2 was next done

for IQ. Again a significant difference (Pc.001) was found between the upper

two IQ levels combined, and the lower two combined, for number of mediational

responses (X2 = 18.68, df 2).

In order to obtain another measure of mediation besides the one above,

an overall analysis of variance was done on the number of Ss who mediated_

(see Table III). Inasmuch as this data yields information in terms of fre-

quencies, it was converted to binomial form for purposes of the analysis

(Li, 1957, p. 416 ff). The Ss were scored as either 0 or 1, a zero score

representing an S who did not achieve a reversal shift, while 1 representI

one who did. The figures in the categories of Table III thus represent nuiJoer

of Ss who are scored as 1, i.e. , as having made a reversal shift. The

results of the analysis are shown in Table VI. No significant difference v. is

found for either the MA or IQ variables.

Again, as a further test of the a priori hypotheses that alediation would

increase with increasing MA, and with mcreasillg IQ, an individual degrees

of freedom test was next done. The results of the comparisons of various MA

and IQ levels are shown in Table VII. It will be seen that the difference between
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T \BLE VI

SUMMA RY OF ANALYSIS OF VARIANCE FOR NUMBER OF

MEDIATIONAL SUBJECTS

Source df SS MS F P

MA 2 .19 .093 .047 n.s.

IQ 3 1.71 . 37 2,59 , 08

MA x IQ 6 2.92 .49 2.23 .06

Residual 60 13.17 .22

Total 71 17.99
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TABLE VII

SUMMARY OF INDIVIDUAL DEGREES OF FREEDOM TEST FOR
TOTAL NUMBER OF SUBJECTS ACHIEVING A REVERSAL SHIFT

(N = 72)

Comparisons

50s & 60s vs. 70s & 80s 7.64 .01
IQ. 50s vs. 60s .12 n.s.

60s vs. 70s 4.54 .05

4-6 vs. 6-8 .82 n.s.

NIA: 4-6 & 6-8 vs. 8-10 .026 n.s.
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the upper two IQ levels combined, and the lower two combined, is significant

at the .01 level. Also, the difference between the 60- and 70-IQ levels is

significant at the .04 level. All other statistical tests, including those on the

MA variable, failed to achieve significance. As was done for the data of

Table II, X2 was done using the IQ variable with the same high-low split on

number of Ss mediating. The X2 of 6.73 (df = 2) was significant at the

.05 level.

The range, means, medians, and standard deviations were computed

for both reversing and nonreversing Ss across IQ, MA, and CA variables.

These data appear in Table VIII, along with appropriate tests for statistical

significance. Statistical tests were not done for the inconsistent Ss because

there were only five cases in this category. As can be seen from this table,

the only significant difference found between reversers and nonreversers

was on the IQ variable, the obtained t of 2.19 being significant at the .025

level. Figures 7, 8, and 9 graphically present the percentage of Ss at the

various IQ, MA, and CA levels who were classified as reversers, nonreN,er-

sers, and inconsistent.

Figure 7 shows even more clearly than Table III the sharp increase

in the percentage of reversing Ss at the 70 IQ level, and the similarly sharp

decrease in percentage of nonreversers at the same IQ level. The Elight drop

for the inconsistents can hardly be considered important inasmuch as there

are only five Ss in this category.
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TABLE VIII

DESCRIPTIVE DATA ON REVERSING, NONREVERSING, AND
INCONSISTENT Ss ACCORDING TO IQ, MA, AND

CA (N-72)

N Range Mean Median s t_

Reversers
IQ; Nonreversers

37

30

50 88

50 84

72.43
66.63

73.5
64.5

10.81
10.42

2.19**

Inconsistents 5 51 80 62.20

: Reversers 37 4-5 to 9-10 7-2 7-3 16.16

MA: Nonreversers 30 5-10 to 9-11 7-2 7-3 18.77

Inconsistents 5 5-2 to 7-1 6-2

Reversers 37 5-10 to 19-3 10-4 9-11 3-1 1.33a

CA: Nonreversers 30 6-2 to 19-10 11-5 10-11 3-6

Inconsistents 5 6-10 to 11-2 9-6

** significant at .025
a = n. s .

I
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Figure 8 illustrates quite clearly the curvilinear relationship between

MA and percentage of reversing Ss, as characterized by an increase from MA 5

to MA 7, followed by a nearly corresponding decrease to MA 9. Note also the

nearly opposite performance for nonreversers. Again, the small N for the

inconsistents makes impossible any meaningful statement about that group.

Although determination of the relation of CA to mediation was not basic

to the present research, Figure 9 shows the relation between C A and the per-

centage of Ss who made a reversal shift. Note that there is a decline in the

percentage of reversers with increasing CA, up to the age of 14. This finding

suggests a negative relation between CA and mediation, which is in contrast

to the results obtained by Kendler, Kendler, and Learnard (1962). Their

study differed from the present, however, in that they worked with normal

children rather than with retardates, and were concerned with the relation

between mediation and CA, rather than the interrelations between mediation,

MA and IQ. However, it should be pointed out that because Ss in the present

study were matched on MA and IQ, IQ decreased with increasing CA. Con-

sequently, the decrease in percentage of reversers with increasing CA may

be an artifact. Moreover, an eta computed between CA and number of

reversers was not significant (eta = .15).

It will be recalled that the main concern of this study was with the

changes in percentage of mentally retarded children who would mediate as a

function of increasing MA, and of increasing IQ. Mediation was inferred as

occurring when a reversal shift was made.
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The first hypothesis of the study was that with increasing mental age

there would be an increasing percentage of children who would mediate,

regardless of IQ. The results failed to support this hypothesis, and thus

suggests that between the mental ages of four and ten in mentally retarded

individuals, MA is unrelated to mediational ability as measured in this

experiment.

The second hypothesis was that an increasing percentage would

mediate as IQ increased. This hypothesis was verified with the qualifica-

tion that while mediation increased with greater IQ, the increase occurred

not among all levels of IQ but between the lower two combated, and the upper

two combined, i.e. , at the 70 IQ level.

One implication of this finding is that teaching and training procedures

wi.th the retarded must be sensitive to the suggestion that IQ is the critical

variable insofar as learning involving mediational processes is concerned.

Furthermore, for the lower IQ levels, i.e. , IQs between 50 and 70, function-

ing beyond that implied by single-unit theory is not to be expected for the

majority. But perhaps the picture is not altogether discouraging. Note , for

example, that Table III shows that in every MA-IQ category there were some

Ss who mediated. This suggests that large individual differences in media-

tional ability exist among the retarded at the same MA-IQ levels, There is

little in the way of experimental evidence to aid in the attempt to explain these

differences. One hypothesis that might be raised is that these individual dif-

ferences are a function of differences in past learning experiences and
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reinforcements. Further experimental work is needed, however, before

the basis of the differences in performance can be adequately understood.

Some research investigating factors possibly affecting the transition

from nonmediational to mediational behavior has already begun, however.

The variable receiving the greatest attention has been that of the ability to

attach verbal labels to the stimuli in a discrimination learning task. It has

been hypothesized that the ability to appropriately name the stimuli can

facilitate learning on a discrimination task. TwO pertinent studies have been

carried out with normals by Kendler, Kendler, & Wells, 1960; and Kendler,

Kendler, & Learnard, 1%2. In the first study, the Ss were pre-school

children, while in the second study children at various chronological age

levels from three to ten served as Ss. Both studies failed to show that attach-

ing verbal labels to the stimuli had any facilitating effect upon mediation.

Further work is necessary, however, before any conclusion can be safely

arrived at regarding the relation between language and learning.

One of the most encouraging studies is that by Campione, Hyman,

& Zeaman (1965) which investigated the facilitative effects of overlearning

on discrimination reversal learning. The Ss in this study were retarded

children whose MAs ranged from 30 to 73 months, with a mean of 51.2 months.

IQs ranged from 20 to 60 with a mean of 34.8. Stimuli used were three-

dimensional objects differing in form and color. Overlearning a reversal

shift took place. This was followed by a second reversal shift on the same

dimension, but with different cues. It was found that overlearning facilitated
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mediation as indicated by improvement in learning the second reversal shift.

Thus, while there now is some evidence that mediational ability can be

developed under some conditions, the results of the present study suggest that

the greatest benefit will accrue to those of IQ 70 and above.

Although the comparison of mediators and nonmediators in terms of

speed of learning in Series I and II was not basic to the present study, Kendler,

Kendler, & Learnard (1962) have discussed such a comparison in considerable

detail. Accordingly, it was decided to analyze further the data of this study

along these lines.

Before looking at those data, however, the present finding that the

IQ variable is critical to mediation in Series II I while MA is not, served as

the basis for investigating the relation between IQ, as well as MA, and number

of trials needed to reach criterion in Series I and II. In other words, the

purpose was to see if the difference between upper two and lower two IQ

levels found for reversal learning (Series III), would also hold for initial

discrimination learning (Series I), and for reversal shift learning (Series II).

Table IX shows the numbei of trials to criterion in Series I and II

for upper two IQ levels combined, and for lower two IQ levels combined.

Table X shows the number of trials to criterion in Series I and II for the three

MA levels. In each case the figures represent the number of trials beyond

the nine which constituted the reaching of criterion. Table IX shows that IQ

is unrelated to initial discrimination learning (Series I), and to reversal shift

learning (Series II).



TABLE IX

NUMBER OF TRIALS TO CRITERION IN SERIES I AND II FOR HIGH AND LOW IQ GROUPS

TQ N Range Mean Median s F P t P

SERIES I: 70-90 36 0-123 19.25 6 ..) 28.36

1.6 n.s. .84 n.s.

50-70 36 0-105 14.14 6.0 22.26

SERIES II: 70-90 36 1-31 5.44 3.08 6.71

1.84 n.s. .42 n.s

36 1-19 4.11 2.25 4.95
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Table X, however, snows trial: the performance of each MA group as

a whole improves with increasing MA level. In Series I there is a sigmfi-

cant difference between all three MA levels, whereas in Series II significance

was found only between the lower two MA levels. All these differences are

due to a significant decrease in the variance within each MA group with

increasing MA level, as t results of the F tests indicate. Note also that_

vast differences in range ac. npany the significant differences between MA

levels. The5 e differences in range are due almost entirely to the improved

performance of the slow learners with increasing MA level. Note the fact

that the medians for all MA levels are quite similar. In other words, the

significant differences between MA levels is due mainly to the improvement

in performance of the Ss above the median, i.e. , the slow learners.

Thus, while IQ is the critical variable for mediation in Series III,

MA level, at least for slow learners, appears to be a critical variable for

the learning of the initial discrimination (Series I), as well as the discrimi-

nation reversal (Series II).

That IQ is unrelated to performance in Series I and II while MA is,

at lea.; t for the slow learners, strongly suggests that the level of task dif-

ficulty is an important factor in accounting for the results. It was this factor

which Zeaman & House (unpublished manuscript) concluded as being the

critical factor in accounting for the existence of both positive and negative

findings among studies relating IQ to learning. Tasks which are at a low

level of difficulty fail to differentiate in the expected direction between
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individuals of low dnu higner levels of ability. In short, perform nee is

attenuated in the case of brighter individuals when a task of low difficulty

level is used.

It was previously stated that Kendler et al. (1962) raised the question
of the comparison between reversers and nonreversers in terms of speed of

learning in Series I and II. In their study, there were significant differences

between reversal, nonreversel, and inconsistent Ss in trials needed to reach

criterion in both Series I and II. In both of these series, criterion was reached

fastest by reversal Ss, followed by nonreverserss, then by inconsistent Ss.

Table XI shows the corresponding data for this study, with appropriate

statistical tests. Again, no statistical tests were done for inconsistent Ss

because there were only five such cases. From Table XI it will be seen

that there is no significant difference between reversa'i and nonreversal Ss
in trials to criterion in Series I. In Series II, however, there is a significant

difference (P .001) in the variances with respect to number of trials to

criterion for reversers and no\reversers, with the reversers having the

greater variance. The findings regarding performance on Series I and II do

not agree with those of Kendler et al. (1962). It is important to remember,
however, that no direct comparison can be made between that study and the

present one because this study used retardates as Ss while Kendler et al.

used normals. The most that can be said from the results of the present

study is that among retardea individuals there appears to be no significant

difference in performance on Series I between mediational and nonmediational
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Ss, but that there is in Series E.

Although a direct comparison between both cannot be made, an interest-

ing comparison can be made in tern.s ef an important theoretical issue. It

will be recalled, as reported in tile first chapter, that Kendler et l. (l902)_
theorized that the inconsistent group represented the lowest level in the

hierarchy of developmental levels, with nonreversers lext and reversal Ss_

representing the highest level of performance. Of the ;;s in that study,

approximately 20 per cent were in the inconsistent catepry. If inconsistent

Ss do in fact represent the lowest level, one would expe.:t to find a greater

percentage of inconsistent Ss among a population of retarded individuals than

among normals. In the present study, however, there were only seven per

cent ot Ss who were inconsistent. The major finding of this study, howtver,

namely, that the percentage of mediational Ss increases with increasing IQ,

and that the number of nonmediational Ss decreases with increasing IQ, is in_

agreement with Kendler's hierarchy hypothesis insofar as mediators and hon-

mediators are concerned. But the fact that the percentage of inconsistent Ss

in this study is much less than that in Kendler's study, strongly points to the

need for further research regarding the hierarchy of developmental levels of

learning.

The results of this study further indicate the need for follow-up

investigations regarding the apparent critical relationship between the 70 IQ

level and mediational learning.
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SUMMARY AND CONCLUSIONS

In recent years there has becn an increasing interest among psycho-

logists in the investigation of learning processes among retarded individuals.

Much of this interest has centered on discrimination learning, and especially

discrimination reversal karning.

Two major theoretical positions, namely, single-unit S-R theory and

mediational S-R theory have been developed which provide a basis for inter-

preting performance on thi.!se two learning tasks. Single-unit S-R theory

assumes a direct associan on between environmental stimuli and overt

responses. Mediational S..R theory, however, assumes that an external

stimulus evokes an implici: response whic 1 produces an implicit cue that ts

connected to the overt response.

One learning situan on which has been used to demonstrate both

theoretical positions is thai which follows the now-classical learning

paradigm of reversal and ronreversal shifts (Kendler & Kendler, 1962).

Kendler. Kendler, & Learnard (1962) used this model to show tnat with

normal children there was an increase in the proportion of children achies

ing a reversal shift as CA increased. Reversal shift behavior served as the

basis for inferring mediational ability. Their results supported Kendler's

hypothesis that there is a hierarchy of developmental levels of learning

ability, which in descending order are reversal learning (i.e. , mediation),
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nonreversal learning (i.e. , nonrnediation), and inconsistent functioning.

The above investigators related mediatio:i to chronological age (CA)

in children of normal ability. Other research, however, suggests that CA

by itself is an inadequate index of learning ability in the retarded, and that

the critical variables to investigate are mental age (MA), IQ, and their inter-

action. For the purposes of this :Audy, the paradigm and an apparatus

similar to that used by Kendler and Kendler (1962) were used to investigate

the interrelations between MA, IQ, and mediation in mentally retarded

individuals.

The original hypotheses of interest were:

1. Regardless of IQ, the percentage of mentally retarded individuals

mediating is a monotonically increasing function of MA.

2. Regardless of MA, the percentage of mentally retarded indivi-

duals mediating is a monotonically increasing function if IQ.

Since there is a real need for greater understanding o; lcarning phenomena

in retarded children within the public school system, the Ss used in this study_

came from classes in special education in the public schools of Salt Lake and

Davis counties in Utah. The 72 Ss used in this experiment were selected so_

as to fall into 12 MA-IQ categories, with six Ss per category, equally dis-

tributed with respect to sex. These categories consisted of four levels of

IQ: 50-59, 60-69, 70-79, 80-89; and three levels of MA: 4-0, to 5-11,

6-0 to 7-11, 8-0 to 9-11. Intellectual evaluations were based on the Stanford-

Binet Intelligence Scale, Form L-M, administered within the past year.



56

The apparatus aiteznately L:ispiayec two pairs of stiniu'd. One pair

consisted of a large black square and a small white square, while the other

pair consisted of a larg.:: white square and a small black square.

The experiment was made up of three series of trials which were run

without interruption between them. In Series I, both pairs of stimuli were

used and S was reinforced for a response to black in each pair, regardless
_

of size. In Series II, only one of the pair of stimuli was used and S was

reinforced for a response to white (discrimination reversal). In Series

III, both pairs of stimuli were presented. The S continued to be reinforced_

for a response to the white square used in Series II. However, for the pair

not used in Serjes II, he was reinforced for a response to either the white

square or black square. If S in Series III chose the white square of this

pair eight or more times in ten trials, he was considered a reverser, i.e. ,

mediator. If he chose the white square two or less times out of the tea trials,

he was considered a nonreverser, i.e. , nonmediator.

If he chose the white square between two and eight times, he was

considered to be an inconsistent S. Reinforcement consisted of one penny_

given for every correct response, and one penny taken from S for an incorrect_

response, on all three series of trials.

Two separate analyses of variance (with MA and IQ the independent

variables) were done on the data, one for total number of reversal snift

responses, the other on number of Ss achieving a reversal shift. While signi-

ficance was not achieved in either of these analyses, results of an individual
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degree of Ireedom test (Li, 1957, pp. 228-229) snowed a significant increase

in both number of mediational responses and number of mediators, between
9IQ level of 50-69, and 70-90. Chi square (X ) were also significant between

these two IQ levels in both cases. Significano2 was not found with respect to

any levels of the MA variable.

Since Kendler, Kendler, 64 Learnard (1962) had found that mediators

learned significantly faster than nonmemators in tne initial discrimination

task (Series I) and in the discrimination reversal task (Series II), data in this

experiment were analyzed accordingly. Previous analysis of the data in

Series I and II showed no significant differences in trials to criterion for the

IQ variable. But there was a significantly better performance withm MA

groups with increasing MA, which was due to a reduction in the variance

resulting from the better performance of the slow learners.

In regard to the performance of reNersers and nonreversers in trials

to criterion, no difference was found in Series I. In Series II, howe.ver, the

performance of the nonreversers was significantly better than that of the

reversers due vo the greater variance in :lumber of trials to criterion fol

reversers. Only five Ss were in tl...... inconsistent category in the present stuhy._

The hypothesis that mediation would increase with increasing MA v as

not confirmed.

The hypothesis that mediation wruld increase with increa's-ag IQ was

confirmed, with the qualification that the significant increase occurred between

the the two lower IQ categories combined and the two higher IQ categories combined.
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In comparing present findings with those 01 Keno ler LIt klqo2), is_

clear that the 1-1.1itz) ol the performance (4 rcvc re i and non reve r:)ers in this

study were contrary to those obtained by those investigators. Present findings

suggest that for mentally retarded individuals there appears to be no signifi-

cant difference between reversers and nonreversers in Series I, while in

Series II the performance of the nonreversers was significantiy better.

Furthermore, it wz-s felt that direct comparison with the study of

Kendler et al. (1962) was not feasible because of the different nature of the

Ss used. One aspect of Kendler's hierarchy of developmental levels of learn-

ing appeared to be in question because the percentage of inconsistent Ss wL:s

much lower in this study than Kendler et al. (1962) obtained with normals.

Since they hypothesized that inconcistent Ss are at the lowest developmental

level of learning, one would expect a higher percentage among retardates, but

this was not found to be the case.

Ou the other hand, one finding of the present study, namely, that

mediation increased with increasing IQ, supported the hierarchy hypothesis

with regard to mediators and nonmediators.

The results of this study further indicated the need for follow-up

investigations regarding the apparent critical relationship between the 70 IQ

leve l. and mediational learning.
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