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ABSTRACT

The purpose of this study was to investigate the relationship of
intelligence and the ability to discriminate among competing stimuli
at various levels of similarity. The null hypotheses were:

1, There is no relationship between intelligence and stimulus
similarity as measured by overall learning of verbal
material in a paired associate learning task.

2. There is no relationship between intelligence and stimulus
similarity as measured by recall and relearning of verbal
material in a paired associate learning task.

Sixty-three fourth grade Ss were divided into three IQ groups

which had ranges of 114 to 136, 96 to 103, and 72 to 88 and means

of 121.9, 99.7, and 81.6, respectively. Each of the IQ groups were
randomly distributed across three treatment groups. All Ss learned
one list (list A) of five paired associates with the anticipation method
in which the stimulus items were nonsense syllables and the response
items were high association value words. The treatment consisted of
learning one of three interpolated lists (list B) of paired associates in
which the stimulus items shared two, one, or zero letters with list A,
depending on the similarity group to which the S had been assigned.
The response items of all the interpolated lists were identical to each

other but they were dissimilar to the response items in list A. All Ss



were then tested for recall and relearning on list A. The criterion for
original learning on lists A and B and relearning list B was one perfect
trial of five correct anticipations of the response items.

Results indicated that as stimulus similarity increased learning
and retention for low IQ Ss improved significantly, and under the high
similarity condition there was a tendency for low IQ Ss to learn faster
and retain more than high IQ Ss. Learning and retention generally
improved for high IQ Ss as stimulus similarity decreased. The results
failed to support a theory of inhibition of attention for low IQ learners,
and it was suggested that the relationship between learning abilities
and intelligence, as measured by the usual IQ test, needs to be

seriously reexamined.
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CHAPTER 1
INTRODUCTION TO THE PROBLEM

In investigating the factors which influence verbal learning and
retention, there has been a great deal of research pertaining to the
effects of both the nature of the material (such as stimulus similarity)
and individual differences (such as intelligence). Gaudreau (1968)
found that it is very difficult to discriminate between intelligence and
perception when the task is complex, i.e., made up of parts or
elements more or less confusingly interrelated. He suggests that dif-
ferences in perception, as opposed to differences in intelligence, may
be assigned cultural antecedents such as socio-economic status. On
the other hand, intelligence (or the ability to cope with one's environ-
ment) is largely a matter of dealing with complexity, an attribute of
the physical world which can be brought about by interference, stimulus
similarity, and many other variables.

The demonstrated effects of stimulus similarity have been
explained using theories of stimulus discrimination and generalization
(Gibson, 1940). Osgood's (1949) transfer model made predictions

about all possible interactions of response and stimulus similarity

between lists. His prediction of the effects of stimulus similarity with



rcsponses remaining dissimilar has been supported by much of the
literature (Dallett, 1962; Underwood, 1957; Bugelski and Cadwallader,
1956; Wimer, 1964; Young and Underwood, 1954).,

The effects of intelligence upon learning are more enigmatic.
This is in part due to our inability to agree upon the exact nature of
intelligence. It has been suggested that deficits in retardate learning
are due to problems of attention rather than in the area of instrumental
learning (Zeaman and House, 1963) and that these learners seem to
be deficient in discrimination skills (Spivack, 1963). Kidd (1970) goes
so far as to say that discriminative skills are ultimately the basis for
all learning. A similar approach to the problem is taken by Heal and
Johnson (1970) in which they review and discuss the evidence in favor
of an inhibition deficit as a hypothetical construct to explain retardate
learning. One of the basic goals of comparing retardate learning with
normal learning is to identify basic learning processes that correlate
with intellectual development. There is, however, no research which
attacks the problem from within the normal range of intelligence. The
present study uses three IQ groups. A high IQ group which has a range
of 114 to 136 with a mean of 121.9, a medium IQ group which has a

range of 96 to 103 with a mean of 99.7, and a low IQ group which has

a range of 72 to 88 with a mean of 81. 6. This is a 40 point difference

between high and low IQ groups, which is suggested by Zeaman and

House (1967).



There is a glaring lack of research in which both the naturc of
the material and individual differences are simultaneously varied in
order to investigate the effects upon verbal learning and retention. It
seems that more attention to this problem would have practical impli-
cations by helping to define individual differences within the normal
range of intelligence in terms of the effects of stimulus similarity upon

performance in a verbal learning task.



CHAPTER II
REVIEW OF THE LITERATURE

Transfer theory states that when the learning of one task aids in
the learning of a second, positive transfer has occurred. When the
learning of one task hinders the learning of a second task, negative
transfer has occurred (Hall, 1971). Most transfer studies have been
conducted from a stimulus-response point of view and they most often
employ a paired-associate (PA) paradigm which provides a two-stage
experimental situation in which not only must the proper stimulus be
associated with the proper response, but the stimuli must be differ-
entiated from #ach other (Jung, 1968). In this paradigm the variables
contributing to complexity can be easily controlled and manipulated.
Using the anticipation method in which the stimulus is presented and
the response must be recalled, interference is controlled by manipu-
lating both stimulus and response similarity. There is a great deal of
research investigating the first stage, i.e., discrimination stage, of
PA learning.

Gibson's (1940) theory states that a major part of verbal learning

is establishing discrimination among the items to be learned and that

this is fundamental to the learning process. Ifno discrimination



betwcen the items already exists, then the early part of the learning
process will be characterized by an increase in the tendency to confuse
the items, followed by the development of discrimination. Learning
time in this case should be at a maximum, but if such discrimination
already exists, learning time should be at a minimum, Negative trans-
fer occurs when generalization with a previous task is such that dis-
crimination between some aspect of the two tasks themselves is
required, as well as learning of the second. Similarly, retroactive
inhibition will occur if a second task generalizes with one already
learned, and if the situation is such that discrimination between some
aspect of the two tasks must be produced before the first can be
recalled adequately. Gibson defines generalization within the PA learn-
ing method as a process which occurs between the various stimulus
items, so that a response to one tends to occur as a response to other
stimulus items in the list also. Thus, generalization is the tendency
for a response Ra learned to Sa to occur when S (with which it has not
been previously associated) is presented. Differentiation is a progres-

sive decrease in generalization as a result of reinforced practice with

S R and unreinforced presentation of S, . From a list of ten
a—7 a

postulates, Gibson (1940) predicts a number of propositions, two of

which are significant to the present study. First, inter-list inter-

ference as a function of similarity: More repetitions will be required
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to learn a second list, in proportion to the strength of the tendency for

items of a first list to generalize with the items of the second list.
Secondly, retroactive inhibition and similarity: A first list will be
more poorly recalled as the strength of the tendency for items of a
second list to generalize with it increases. Gibson's (1940) theory has
received a great deal of support. Gibson (1941) first demonstrated,
using geometric forms, that stimulus generalization is a function of
similarity between stimulus items with response items remaining
dissimilar. She then found that as the degree of generalization in-
creases, retroactive inhibition also increases.

Gibson's (1941) findings influenced Osgood (1949) to propose a
third transfer principle which states that the magnitude of negative
transfer increases as stimulus similarity increases when both stimulus
and response members are simultaneously varied. He defines transfer
effects as specifiable prior activity upon the learning of a given test
activity and retroaction as the effect of a specifiable interpolated activ-
ity upon the retention of a previously learned activity. Osgood's (1949)
model predicted transfer and retroaction effects of all possible combi-

nations of interlist response and stimulus similarity. This model has

received empirical support from Dallett (1962), and to a lesser extent

by Bugelski and Cadwallader (1956), and Wimer (1964). All of these

: -
investigators, however, lend strong support to Osgood's proposition

that as interlist stimulus similarity increases, the magnitude of



»gative t i
nega ransfer increases asg long as the responses across lists are

either unrelated (neutral) or dissimilar.

Gibson (1969) points out that what really matters in discrimination
learning is not merely attaching reinforcement to a response link but
rather learning to attend selectively to the relevant variables. House
and Zeaman (1963), in studying discrimination in retarded children,
demonstrated that an increase in the number and kind of stimulus
variables resulted in an increase in the rate of acquisition of discrim-
ination. Other investigators have supported this relationship between
number of relevant dimensions and learning (Ullman and Routh, 1971;
Trabasso and Bower, 1968). Trabasso and Bower (1968) present an

excellent review of the literature and discussion of this question in
terms of cue salience.

Cue salience within the PA learning paradigm can be seen as
contributing to ease of discrimination (House and Zeaman, 1960;

Runquist and Blackmore, 1971). Restel (1955) points out that every

individual cue is either relevant or irrelevant. A cue is relevant if

it can be used by the subject to predict where or how reward is to be

obtained. A cue aroused by an object uncorrelated with reward is

irrelevant (Restel, 1955). Itis obvious then that between stimuli with

the same number of total dimensions, the greater the number of cues

they have in common, the fewer will be the number of relevant cues by

which the stimuli may be discriminated from each other. This is



demonstrated by Runquist ang Blackmorec (1971) who manipulated
formal similarity (number of common letters among nonsense

syllables within lists) and found decrements in performance as stimulus
similarity increased. The implications for transfer are that interlist
stimulus similarity would cause a reduction of the number of relevant
cues on the second list. Retroactive inhibition can be explained in this
respect as a function of the stimulus items on the second list reducing
the number of available relevant cues on some performance criterion
for the memory of the first list,

Zeaman and House (1963) have published a theory of discrimi-
nation learning which postulates a chain of two responses for problem
solutions. The first is an attention response to relevant stimulus
dimensions and the second is a correct instrumental response to the
positive cue of the relevant dimension. They propose that observed
individual differences in empirical learning curves are not attributable
to individual differences in rate of habit acquisition but rather to some
other underlying process such as attention. They found differences

between high IQ and lower IQ subjects not in the slopes of the rising

part of the learning curve but rather in the length of the initial plateau

(at chance level). This finding is in perfect correspondence to

Gibson's (1940) prediction that if no discrimination between the items

already exists, then the early part of the learning process will be

characterized by an increase in the tendency to confuse the items,



followed by the development of discrimination. Zeaman and House
(1963) found, therefore, differences in performance of IQ groups to
be due to differences in the time required to make the initial discrim-
ination between items,

Zeaman and House (1967) provide an excellent review of the
literature concerned with the relationship of discrimination learning
and IQ, and the preponderance is in favor of a positive relationship
between the two variables. Contradictory results are explained as a
function of the task either being too difficult or too easy or due to the
difference between IQ groups being too small. The Zeaman-House
(1967) model, then, says that discrimination learning is better for high
IQ subjects than for low IQ subjects because of a low probability of the
high IQ subjects attending to irrelevant dimensions. Other studies
have supported this position (Evans, 1968; Iscoe and Semler, 1964).
However, Ullman and Routh (1971) found no significant interaction
between IQ and number of relevant dimensions in discriminations

learning tasks.

Many studies have shown retardate discrimination learning to be

inferior to that of normals (Iscoe and Semler, 1964; Zeaman and House,

1960: Stevenson, 1963). However, if the number of relevant variables

remains constant, what causes a high IQ group to perform better than a

low IQ group? One explanation i8 that the differences between groups
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are duc to inhibition which is defined as withholding a response or

suppressing stimulus input when such action is adaptive (Heal and

Johnson, 1970). Inhibition theory states that retardates have a deficit
in inhibition of attention to stimuli that are extraneous to the task before
him. These extraneous cues could be either embedded in the task or
could arise from distracting stimuli (such as noise) external to the
learning task (Heal and Johnson, 1970)., Zeaman and House (1960)

and Stevenson (1963) have both extensively reviewéd retardate discrim-
ination learning, and both support the inhibition hypothesis.

In transfer studies with retarded and normal subjects the
evidence supports the inhibition hypothesis of greater proactive inter-
ference (negative transfer) for retarded subjects (Borkowski, 1965;
Isco and Semler, 1964). Johnson and Blake (1960) found some evidence
suggesting that retardates show less proactive inhibition than normal
subjects. The evidence in respect to retroactive interference is less
clear. Studies by Johnson and Sowles (1970), Johnson and Blake (1960),
Baumeister et al(1967), McManis (1967) and Pryer (1960) have all
failed to establish a relationship between IQ and retroactive inhibition.

The present study investigates differences between low and high

IQ subjects within the normal range of intelligence. The purpose of the

study is to simultaneously vary both intelligence and interlist stimulus

similarity in a PA learning task to investigate the effects upon transfer



of training and retroactive inhibition. The results of such a study
should suggest implications concerning individual differences and

interference in verbal learning and retention.

11



CHAPTER 111
RESEARCH DESIGN

The present design is a three by three factorial design (Campbell
and Stanley, 1963) in which the two independent variables, intelligence
and stimulus similarity, are simultaneously manipulated in order to
investigate the effects upon four dependent variables used to measure

the learning and retention of verbal material: recall, relearning, over-

all learning, and proactive transfer as shown.

TREATMENT GROUPS

(Similarity)
SUBJECT GROUPS HIGH MEDIUM LOW
(Intelligence)
Group 1 Group I Group I1II
HIGH
N=7 N=7 N=7
Group IV Group V Group VI
MEDIUM
N=7 N=7 N=7
Group VI Group VIII Group IX
LOW . - St




re sti . i :
To investigate how intelligence and similarity effect the retention of

task

A : : :
after learning an Interpolated task B the following hypotheses

were tested for significance at the . 05 alpha level

H 1
o

H 6

There is no statistically significant difference among

groups in relearning which is accounted for by
intelligence.

There i.s no statistically significant difference among
groups in relearning which is accounted for by
similarity,

There i.s no statistically significant difference among
groups in relearning which is accounted for by the
interaction of similarity and intelligence.

There is no statistically significant difference in
recall which is accounted for by intelligence.

There is no statistically significant difference among
groups in recall which is accounted for by similarity.

There is no statistically significant difference among
groups in relearning which is accounted for by the
interaction of similarity and intelligence.

To investigate how stimulus similarity and intelligence effect

overall learning and proactive transfer, the following hypotheses were

tested for significance at the .05 alpha level.

H 7
o

H 9
o)

There is no statistically significant difference among
groups in overall learning which is accounted for by

intelligence.

y significant difference among

is no statisticall
GiTge £ ted for by

groups in overall learning which is accoun
similarity.

nificant difference among

: statistically sig
Hieke 1o T hich is accounted for by

1 learning w

ups in overal o
e f intelligence and similarity.

the interaction O
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There is no statistically significant differences between

the 1e?arning of list A and learning of list B as measured
by trials to criterion.

There is no statistically significant difference between
the learning of task A and the learning of task B as

measured by trials to criterion which is accounted for
by intelligence.

There is no statistically significant difference between
the learning of task A and learning task B as measured
by trials to criterion which is accounted for by similarity.

There is no statistically significant difference between
the learning of task A and learning of task B as measured
by trials to criterion which is accounted for by the inter-
action of intelligence and similarity.



CHAPTER 1V

METHOD

Subjects

The population sample consisted of sixty-three fourth grade
students chosen from the Clarksville -Montgomery County School
System. The three intelligence groups were formed by obtaining
Otis-Lennon IQ scores for 189 students which were administered in
the third grade. The high and low intelligence groups consisted of
the highest and lowest twenty-one scores, respectively. The medium
intelligence group was obtained by choosing the twenty-one scores
which were closest to 100. The mean IQ scores were 121.9, 99.7,
and 81. 6 for the high, medium, and low intelligence group was then
randomly distributed among three treatment groups and the IQ scores
were analyzed with an analysis of variance, random design, to insure

that the scores across treatment groups were not significantly dif-

ferent from each other. None of the three F ratios were significant.

A total of five subjects were eliminated from the experiment and

. ooy hose were unable to
replaced with a subject of similar 1Q. Two of thos

i tivity: lunch and catching
complete the testing because of 2 school activity

failed
the afternoon bus. Two subjects were replaced because they faile

i i f point of
to learn either list A or list B within a predetermmed cutoff p



16

sixty trials and onc dinas
y 'ne subject wasg replaced because he refused to be

tested.

Materials

The treatment groups consisted of thrce similarity conditions.
All subjects learned two lists of five paired associate items using the
anticipation method: The stimulus item was presented and the subject
anticipated the correct response. The first list (A) was identical for
all subjects and the second list (B) varied in similarity with list A
according to the treatment group to which the subject was assigned
(Table I). The stimulus items for all lists were consonant vowel con-

sonant (CVC) nonsense syllables matched for meaningfulness across

TABLE 1

PAIRED ASSOCIATE LISTS

All Subjects High Similarity [Medium Similar- | Low Similarity
Groups ity Groups Groups
List A List B List B, List By

XOM BANK XOS PERSON | XAV PERSON |GAQ PERSON

ZAH NEXT ZUH MIND ZIQ MIND FOJ MIND
YUB KIND YUQ READ YEC READ CEH READ
QEF TABLE | QEP STEP QUC STEP RIW STEP

WORLD KUH WORLD

GIW CALL GIX WORLD GOJ
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lists according to Noble's (1961) rating scale, but low in within Iist

similarity in order to facilitate initial learning. In the high similar

ity condition, the stimulus items in list B shared two letters with the

CVC's in list A. In the medium similarity condition, the CVC's in

list B shared only the first letter with the stimulus items in list A. In

the low similarity condition, the stimulus items shared no letters with

those in list A.

There were two groups of response items (Table I): One group

of five for list A and one for list B on all stimulus conditions. Thus

all learned the same response items regardless of the similarity
condition to which they were assigned. The response items consisted
of words which were matched for meaningfulness across lists according
to all four of the rating scales presented by Thorndike and Lorge (1944)

so that for each scale, the total association value of list A was equiv-

alent to that of list B.

Procedure
Each S was individually tested using a Lafayette model 303-B

i i d in
memory drum set at a four second interval. The items were type

upper case using an IBM Selectric Model Number 721. Instructions

i eated in the testing
were given to the Ss in the clagssroom and then rep

n that the S understood what he was expected

room until E was certai

to do. First the S was presented with all of the paired-associates in
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list A together in the order shown in Table I. Then the S b trial
' egan tria

one by seeing first the stimulus item for four seconds and then the
stimulus item paired with the correct response for four seconds One

trial consisted of the presentation of each of the five stimuli followed

by the correct stimulus response pair. The order of presentation was
random for within each trial for thirty trials, after which the memory
drum was turned back to trial one if the subject had not yet learned

the list to criterion. Trials thirty-one through sixty were identical to
trials one through thirty. Each S learned list A to a criterion of one
trial with all responses correctly anticipated. Each S was then
immediately administered list B according to the treatment group to
which he was assigned and the procedure for list B was identical to that
of list A. After learning list B to criterion of one perfect trial, each

S was immediately tested for recall by presenting him with each of the
CVC's in list A. During this portion of the testing, the memory drum
was turned manually and the S was allowed as much time as he wanted
to recall the response. The S was not told or shown whether or not

his anticipation was correct. After the recall test, the memory drum

was immediately turned back to trial one of list A and each S was

required to relearn list Atoa criterion of one perfect trial.

Analysis of Data

In order to investigate the effects of similarity and intelligence
O
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upon the two dependent variables used to measure retention, recall
and relearning, a double analysis of variance was used to test hypoth-
eses H 1, H 2, H 3, H 4, H 5, and H 6. To test the remaining
hypotheses a three factor mixed design with repeated measures on one
factor (Bruning, 1968) was used. This design was chosen in order to
separate the effects of intelligence and similarity on overall learning
performance from the differences among groups which could be
accounted for lists, intelligence, and similarity alone or in inter-

actions with each other.



CHAPTER Vv
RESULTS

Tables II and III summarize the results of each double analysis
of variance used to determine the effect of intelligence and similarity
upon retention. Table II indicates the findings of no significant dif-
ferences for the main effects or interaction effect of intelligence and
similarity upon relearning as a measure of retention. Therefore,
H,1l, Hy2, and H,3 were not rejected; but there is a tendency, as
demonstrated in Figure 1, for the high intelligence groups to take
fewer trials for relearning as a function of lower similarity. This
trend was as expected, but the low intelligence groups took more trials
for relearning as a function of lower similarity with a group mean of
6.1 for the high similarity condition versus 16.7 for the low similarity
condition. This tendency indicates that the low intelligence groups
relearned A more easily if the interpolated task B was more rather

than less similar to A. This difference was in the opposite of the

expected direction.

Table III indicates the results of the analysis of variance of recall

of A as a measure of verbal retention after learning interpolated task B.

imi i ere not
The main effects of either intelligence or gimilarity alone w

; iables yield an F
significant but the interaction of these independent varia y



TABLE 11

ANALYSIS OF VARIANCE: RELEARNING

Source df MS F
Total 62
Intelligence 2 91.5 . 527
Similarity 2 86.0 . 496
Intelligence x Similarity 4 99.75 - 515
error 54 173.53
TABLE III

ANALYSIS OF VARIANCE: RECALL

Source df MS F
Total 62
Intelligence 2 .20 17
Similarity 2 .20 o il
Intelligence x Similarity 4 3.80 3.20%
54 1.2

error

*pe. 05
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18
16
14
12

10

Mean
Trials
to
Relearning

0 . 2

High Medium Low
Similarity
------ High Intelligence

——— Medium Intelligence

—.—-— Low Intelligence

Figure 1

Interaction of Similarity and Intelligence on Relearning
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ratio of 3.2 which is signifi
' cant at the .05 |¢y -
’ vel. Thus, c
H04 and ”()w

have failed to be rejected i

J and H 6 was rejected (pg. 05) which indicates
that there are diffcrences among groups in relearning which are
accounted for by the interaction in intelligence and similarity. The

nature of this interaction effect is illustrated in Figure 2. The ten-

dency is for the high intelligence Ss to improve in retention as a
function of lowered similarity of task B and the lower intelligence Ss'
performance decreases as a function of lowered similarity of inter-
polated task B. In a PA learning task with interlist response simi-
larity low, Osgood's (1949) transfer model predicted that retention

of verbal material will decrease (retroactive inhibition) as the interlist
similarity of the interpolated task B becomes greater. The lack of
significance of similarity as a main effect in relearning and recall
failed to support this prediction. Table IV indicates the reverse trend
for relearning to be true as a comparison of mean trials for relearning

in the mean of rows column shows a greater number of trials required

for relearning as similarity decreases.
Table V summarizes the analysis of the effect of similarity and

intelligence upon overall learning of lists A and B and the proactive

transfer from list A to list B. The effect of intelligence on overall

learning yields an F ratio of 8. 74 which was significant at the . 001

i i F ratio
level. The effect of similarity on overall learning yields an ¥ rati

ignifi hus, H_7 was
of 1.17 which was not statistically significant. Thu .
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1.5
1.0 a
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Correct 2.0 o
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N
0 L) L]
High Medium Low
Similarity
------ High Intelligence
——— Medium Intelligence
-.—.— Low Intelligence
Figure 2
Recall

Interaction of Similarity and Intelligence on



TABLE 1v

PERFORMANCE MEANS

1 H%gh Medium Low Mean of
ntelligence Intelligence Intelligence| Rows
High Similarity
A 13.1 16.4 18.4 15.0
B 11.4 10.7 9.9 10.7
A+B 12.3 13.6 14.1 1:35:3
Recall 0.6 1:1 1.6 Yod
Relearning 7.9 5.4 6.1 6. 5
Medium Similarity
A 19.9 13.1 13.9 15.6
B 10.0 16.0 16.8 14.3
A+B 15.0 14.6 15,3 15.0
Recall 1.1 0.86 1.6 1.2
Relearning 5.3 7.7 7.1 6.7
Low Similarity
A 10.9 15.1 28.4 18.1
B 5.3 8.7 29.4 14.5
A+B 8.1 11.9 28.9 16.3
Recall 2.1 1.3 0.4 1.3
Relearning 4.4 9.1 16.7 10.1
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TABLE 1V (Continucd)

High Medium

: Low Me:
Intelligence| Intelligence iy

Intelligence | Means

Mean of Columns

A

o

4.6 14.9 20.2 16.6
B 8.9 11.8 18.7 13.1
A+B 11.8 13.4 19.4 14.6
Recall 1.3 1.1 1.2 1.2
Relearning 5.9 7.4 10.0 7.7

A: Mean trials to criterion on list A.
B: Mean trials to criterion on list B.
A+B: Mean trials to criterion on list A and list B.

Recall: Mean number of correctly anticipated responses on
list A following the learning of list B.

Relearning: Mean trials to relearn list A following the learning
of list B.
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TABLE v

ANALYSIS OF VARIANCE,: INITIAL
LEARNING PERFORMANCE

Source af MS v
e e
Total 125
Between Ss 62
Intelligence 2 696. 34 8. Tdsicn
LIRSy 2 93.25  1.17
Intelligence x Similarity 4 521.29 6. 5 5%k
error 54 79.63
Within Ss 63
Lists | 373.72 8. 14
Lists x Intelligence 2 47.20 1.03
Lists x Similarity 2 42,25 0.92
Lists x Intelligence x
Similarity 4 121,51 2,65%
error 54 45. 89

**%p&, 001
:,’::::p< . 01

*pg. 05
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rejected and H 8 failed to be Tejected. The failure to rei
eject H_8 once
o

ails t
again fails to support Osgood's (1949) predictions concerning interlj
g interlist

stimulus similarity. Again from Table IV, comparison of high and 1
’ 01 high and low

similarity mean of rows column for A+B indicates the reverse trend

The Ss in high similarity groups learned both lists an average of three

trials sooner than those Ss in low similarity groups. A comparison of

the column means for A+B (Table IV) indicates that the differences in
lcarning which were accounted for by intelligence were in the expected
direction, i.e., the high intelligence groups learned in the fewest trials
followed by medium and low intelligence groups.

Table V indicates that the interaction of intelligence and similarity
also had a statistically significant effect upon learning (F ratio 6.55,
p<.001) which rejected Ho9. Figure 3, plotted from data in Table IV,
illustrates the nature of this interaction which accounted for differences

in overall learning. Figure 3 shows that the high IQ Ss performed only

slightly better than low IQ Ss under the high and medium similarity

conditions, but under low similarity the high IQ Ss improved in per-

formance while low IQ Ss deteriorated in performance.

Table IV shows that the within Ss effect between lists A and B

at the .01 level. The

yields an F ratio of 8.14 which was significant

at the mean number of

mean of means portion of Table IV indicates th

ared with 13.1 for list B.

trials of each S to learn list A was 16. 6 comp

This finding rejected HOIO.
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30
25
20
Mean
Trials
to 15
Criterion
on
A+B 10
5
0 = :
High Medium Low
Similarity
...... High Intelligence

Medium Intelligence

- —.— Low Intelligence

Figure 3

Interaction of Intelligence and Similarity on Learning



The inter-

action effects of list and intelligence and similarity yields an F ratio

of 2. 65 which was significant at the .05 level and rejected H 13.
Therefore it can be concluded that there were significant differences
between lists which could be accounted for by the interaction of intel-
ligence and similarity, Subtracting the mean of A from the mean of B
(Table IV, page 25) results in difference scores which provide an

index of relative proactive transfer among groups. Figure 4 illus-
trates that, under high similarity, transfer became more positive with
decrease in intelligence, i.e., the lower the intelligence, the more
learning A facilitated the learning of B, Under medium similarity the
trend reversed with the high intelligence group performing significantly
better on list B after having learned list A and both the medium and low
intelligence groups' performance on list B deteriorated after learning

list A. The results of the low similarity condition also shows that the

high intelligence group's performance on task B improved after learning

task B
list A and that the low intelligence group's performance on ta

i dium intelli-
deteriorated only slightly after learning task A. The medi

i i i y .dentlcal
e g . I‘fOI'ma.nC

to the performance under high similarity.



Difference
of Means
A-B

-4 -y . .
High Medium Low
Similarity
------ High Intelligence

——— Medium Intelligence

—.—.- Low Intelligence

Figure 4

Group Mean Difference Scores (Task A - Task B)
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Figure 4, however, doesg .
' not indicate ge
Parate absolute gc
ores

1 ' f :
for the learning of tasks A and B and it doeg not demonstrate the inter-
action effect of intelligence and similarity with lists, Figure 5, plotted
from the means of trials to criterion for each group on task A
(Table IV, page 25), demonstrates differences which cannot be ac-
counted for by similarity of intelligence alone or in interaction with
each other because: (1) Task A conditions were identical for all Ss
and (2) Each figure in the mean of rows column (Table IV, page 25)
is based on groups with equivalent mean IQ's. The differences are
probably due to some other factor operating in interaction with intellj-
gence. Figure 6, plotted for the means of trials to criterion for each
group on task B (Table IV, page 25), illustrates differences which can
be accounted for by the interaction of lists with intelligence and simi-
larity. Figure 6 shows that there is a strong tendency for greater
differences among means on list B as similarity decreases and there
is a similar trend on list A (Figure 5). Figures 1, 2, and 3 show that
this trend for less variance under the low similarity condition is

also present in relearning recall, and overall learning.
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Figure 5

Interaction of Intelligence and Similarity on
Performance on List A
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Interaction of Intelligence and Similarity on

Performance of List B
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After the present paper based on the Preceding analysi
nalysis was

s ’
1

> rm 1
data was performed in order to account for the differences in | i
earning

Task B with the effects of learning Task A partialed out A 1
- An analysis

of covariance (Table VI) produced F ratios of 4, 65 (p<. 05) for intelli
b s ntelili-

gence, 1.25 not significant) for similarity, and 6.28 (P<. 001) for the

interaction of intelligence and similarity. The mean of columns row
in Table IV indicates that differences among groups which can be
accounted for by intelligence is in the expected direction with the mean
trials to criterion increasing as intelligence decreases. The high
intelligence group required a mean of 8.9 trials to criterion on Task B
compared with 11.8 and 18.7 for the medium and low intelligence
groups respectively., Table VI indicates that there are differences
among groups in trials to criterion on Task B which can be accounted

for by the interaction of intelligence and similarity; Figure 6 shows

the nature of that interaction. The trend for the low intelligence groups

to deteriorate in performance as similarity decreases and for the high

intelligence group to improve with decreasing similarity is significant.

However, the differences among groups are extremely small under the

" . imilarit
high similarity condition and become increasingly larger as similarity

A § variance
decreases. This confirmation of the significance of les

. oho EiT Task
on Task B under high than under low similarity indicates that on

gence levels reacted differentially under

B, the Ss of different intelli
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the low similarity but not under high similarit
y.

This analysis of covariance has, therefore eliminated the eff
B *d the effects

of any original diffcrences among 8TOUPpS in their ability to |ear
arn non-

sense syllables. However, this additional analysis does not account

for other unknown factors which may be Operating under both Task A

and Task B such as the variables causing differences among groups on

original Task A.

TABLE VI
ANALYSIS OF COVARIANCE: LEARNING PERFORMANCE
ON TASK B
S
Source df MS F
Total 62
Intelligence 2 314.43 4,65%
Similarity 2 84.50 1.25
Intelligence x Similarity 4 425,00 6. 28%%
error 54 67.69

*p<. 05
% ., 001



DISCUSSION

The ERELE B This study generally fai] to Support either th
e

predictions of the effects of similarity on verbal learning and retenti
etention

(Gibson, 1940; Osgood, 1949) or the Predictions which are made

within the Zeaman-House (1963) attention model, The present results

indicate that inhibition theory does not adequately explain the inter-
action effects of intelligence and similarity on discrimination learning,
Inhibition theory in the Zecaman-House attention model has been used
only to predict and explain differences in retardate and normal learning,
but if the same IQ differences are used in the normal range of intelli-
gence, as in the present study, the theory predicts that low IQ Ss
should show relatively greater deleterious effects on performance and

relatively greater amounts of retroactive and proactive inhibition than

high IQ Ss as interference increases. This, it is argued, is due to an

. . d
inability to inhibit attention to irrelevant stimuli. The present study

it is i nt with
failed to support these predictions and it is in general agreeme

t
Johnson and Sowles (1970) and Johnson and Blake (1960). The presen

i indi a reverse trend than
study found a great deal of evidence to indicate

. Lilarity increased the
would be predicted by inhibition theory: As similarity 1n
i erally improved
Performance of low IQ Ss on learning and retention gen



and the performance of high IQ sg deteriorated, This findj 38
(hat inhibition theory may have serious limitat; e
: Imitations, byt it is possible

that it might be adapted to include the learning to learn Phenomenon,
The fact that all Ss under al] conditions learned task B in fewer trials
than task A indicates that learning to learn factors were operating here,
It is reasonable to assume that fourth grade students have had little
prior experience with either paired associate learning Or nonsense
syllables. This fact lends further support that learning task A would
help them to learn how to learn paired associates. Hall (1970) and
Jung (1968) discuss learning to learn as a phenomenon in transfer
studies. Here it appears that under high similarity conditions, the
probability of the low IQ Ss' attending to the relevant cue is increased
in spite of the increased interferences. Thus, in order for the low

IQ student to utilize his learning to learn abilities, he must be able to

see this learming as applying to the subsequent task.

The most salient of all the results is the tendency for low IQ Ss
to recall more, to take fewer trials to relearn, to learn the inter-
polated list in fewer trials and to learn to learn more readily than high

. ; der
IQ Ss under high similarity conditions with the opposite tendency un

P 1Q Ss
the low similarity conditions. This trend indicates that low

e two tasks as
Perform better on verbal learning tasks when they see th

. n cancels out
bemg more similar to each other. This effect more tha

; form
, . _.1.-:eo High IQ Ss con
any interference due to increased similarity g
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more closely to the laws of interference and inhibit;
1tion -« their
per-

2 1 as ] 3 .
{ormance INCreases as similarity decreages Apparent]
' ently, under
SOme

conditions, lower IQ Ss perform ang learn just ag well or better than
high 1Q Ss. This finding Supports Jensen's (1960) suggestion that there
are several learning abilities rather than a single, unitary one and that
these learning abilities are often unrelated to IQ. Jensen argues that
gsual intelligence tests are really achievement tests and they do not
test the capacity to learn in a novel situation. Jensen (1965) found that
individuals also differ in their susceptibility to factors which cause
proactive and retroactive inhibition. He further relates learning
abilities to phenomenon such as learning to learn but maintains that the
basic learning abilities have not been identified or measured.

In order to identify those basic learning abilities, it is suggested
that other measures of individual differences be investigated in inter-
action with a variety of verbal material. Another useful approach would
be to hold stimulus similarity constant and vary response similarity or

to use a different criterion for similarity than the formal similarity

used in the present study. Finally, it is strongly recommended that

the present study be replicated in order to eliminate the probable

th i i similarity
extraneous factors which interacted with intelligence to cause

i lidity of the
group differences in learning task A and to confirm the validity

icati f this study,
relationships found in the present study. In replication 0
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i "commcnded that the E more carefully balance factors acro
88

grouPS which are known to effect learning performance such as socio-
oconomic level and the number of Ss in each group which came from
one gchool. The time of day a S is tested may have a greater effect on
youngeT Ss than is generally realized. If possible, E should minimize
inwl-;-uptions in the testing situations which can arise from many
gources such as announcements on intercom system or malfunctions
in the testing apparatus. All of these factors may have confounded the

pres ent study.
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