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ABSTRACT 

The pu r pose of this study was to invest igate the r e lat ionshi p of 

intelligen ce and the abilit y t o d iscriminat e among com pet ing s timuli 

at var ious levels of similarity. The null hypothese s were: 

1. There is no relationship between intelli gence and s t imulus 

similarity as measured by overall learning of verbal 

material in a paired associate learning task. 

2 . There is no relationship between intell igence and sti mulu s 

similarity as measured by recall and relea r ning 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 wer e 

randomly dist ributed across three treatment groups. All Sa learned 

one list (list A) of five paired associates with the anticipation meth od 

in which the stimulus items were nonsense syllable s and the response 

items were high association value words. The treatment consisted of 

learning one of three interpolated lists (list B) of pai red associates in 

which the stimulus items shared two, one, or zero letters wi th list A, 

de pe nding on the similarity group to which the S had been assigned. 

T he response items of all the inte rpolated lists were identical to each 

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



w r e then te s ted fo r r ec a ll and relearning on li !:l t A. The c rit r ion fo r 

o r iginal learning on lists A and B and relearning list B was one per fect 

t r i al of five correct anticipations of the response items. 

Results indicated that as stimulus similarity increased learning 

a nd retention for low IQ Ss improved significantly, and under the high 

s imilarity 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 I 

INTRODUCTION TO THE PROB LEM 

In investigating the factors which influence verbal learning and 

r e t ention, there has been a great deal of research pertaining to the 

effe cts 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 suggest• that dif­

ferences in perception, as opposed to differences in intelligence, may 

be assigned cultural antecedent• 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 
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r<' pons 8 r maining diss imilar ha s been supported by much of Lh<· 

literature {Dallett, 1962; Underwood, 1957; Bugelaki 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). 
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There is a glaring lack of resear ch in which b oth the natu r e of 

the material and individual di fferences are simultaneously var ied in 

order to investigate the effects upon verbal learning and retention. It 

seems that mor e att ention t o this p r oblem would have practi c a l impli­

cations by he lpin g to d e fin e indi vidual diffe r ences within the nor mal 

range of i ntellige nc e in terms of the effects of sti mulus s imilari t y upon 

per fo r m ance i n a verbal learning t ask. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Trans fe r theory states that when the learning of one task aids in 

the lear ning of a second, positive transfer has occurred . When the 

l earning of one task hinders the learning of a se cond task, negative 

tr ansfer 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 ·each 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 fundam ental to the learning process. If no discr imination 



betwc n th e items already exists, then the early part of th e .learning 

proce ss will be characterized b · · Y an inc r ease 1n th e tend enc y to confuse 

the items, followed by the de velopment of di'. · · t ' L · .. cr1mma 10n. earning 

time in this case should be at a m''"'· mum but i' f s h d ' · · t · - , uc 1scr1m1na 10n 

already exi sts , learning time should be at a minimum. Negative tr ans ­

fer occurs when generalization with a previous task is such that dis­

c r imination between some aspect of the two tasks themselves is 

r equired , as well as learning of the second. Similarly, retroactive 

inh ibition will occur if a second task generalizes with one already 

l earned, 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 

i tems, 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 R learned to S to occur when Sb (with which it has not 
a a 

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 Sb. From a list of ten 
a , a 

pos tulates , Gibson ( 1940) predicts a number of propositions, two of 

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

. f · ·1 ri·ty· More repetitions will be required ference as a function o s1m1 a · 



to lear n a second li s t , in proportion to the 
strength of the tendency fo r 

item s of a first liSt to generalize with the items of the second lis t. 

Secondl y, ret r oact ive inhibi t ion and s imilari ty: A. first list will be 

more poorly re called as the strength of t h t d f · of a e en ency or items 

se cond liSt to generalize with it increases. Gibs on 's (1940) theory has 

re c ei ved a great d eal of support. Gibson (1941) first demon strated, 

using geometri c fo r m s , th at stimulus generalizati on i s a function of 

s imilarity between stimulus items with response i tems r emaining 

di s s imilar. 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 

th i rd t ransfer principle which states that the magnitude of negative 

6 

t ransfe r increases as stimulus similarity increas e s when both stimulus 

and r esponse members are simultaneously varied. He defines transfer 

effects as specifiable prior activity upon the learning of a given test 

activity a nd retroaction as the effect of a specifiable interpolated a cti v­

ity upon the r etention of a previously learned activity. Osgood's (1949 ) 

m odel p r edicted t rans fer and retroaction e ffect s of all possible combi­

nations of in terli s t response and stimulus similarity. This model ha s 

· d · · 1 pport from Dallett ( 1962), and to a lesser extent rece1 ve emp1r1 c a s u 

by Bugel ski and Cadwallade r ( 1956), and Wimer (1964) . All of these 

· · 1 d strong suppor t to Osgood ' s proposi t ion inve s tiga tors, however , en 

that as interlist stimulus similar i t y in cr eases, the magnitude of 
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ncgat iv transfe r in c r eas e s as long as the r e s 1· t pons es ac ross 1s s a r e 

ei ther unrelated (neutral) or dissimilar. 

Gibson ( 1969) points out that what really matte rs in discrimination 

lea rning i s not merely attaching reinforcement to a response link but 

rat he r 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 ). Res tel ( 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 

. (R 1 1955) It is obvious then that between stimuli with 
irrelevant este , • 

the b Of total dimensions, the greater the number of cues 
same num er 

they have in common, f W1
·11 be the number of rele vant cues by 

the ewer 

. . b d1' scriminated from each other. 
which the stimuli may e 

This is 
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demonstrated by R unquist and Bl k ( 
ac mor e 197 I) who manipulated 

formal similarity (numbe r of com 1 mon ette rs a mong nonsen1:1c 

syllables within lists) and found deer t . 
emen s 1n performance a s stimulus 

s imilar i ty increased. The · 1· · 
imp 1cattons for transfer are that interlist 

sti mulus similarity would cause a reduction of the number of relevant 

cues on the s econd list Retro t · ·nh·b · · • ac 1ve 1 1 1tion can be explained in this 

respe ct as a function of the stimulus items on the second list reducing 

the number of available relevant cues on some perform ance 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 acqui sition 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 di scrimination between the items 

1 rt of the learning process will be 
al ready exi sts, then the ear Y pa 

. . the tendency to confuse the items, 
char acte r i z ed by an increase m 
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follow d by the de velopm ent of di scrim' t · z 1na ion. eaman and Hous e 

{ 1963) found, t her efore , differences in pe r fo f IQ r mance o groups to 

be due t o differ ences in the time r equ1·red to ak th · ·t · 1 d ' • m e e 1n1 1a 1Scr1m-

ination between items. 

Zeaman and House ( 1967) provide an excellent review of the 

literature concerned with the relationship of discrimination l ear ning 

and IQ , and the preponderance is in favor of a positive relati onship 

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 

diffe rence 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. 

h Shown retardate discrimination learning to be Many studies ave 

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

1960 S 1963) However if the number of relevant variables 
; tevenson, • • 

h'gh IQ group to perform better than a 
remains constant , what causes a 1 

• . 8 that the differences between groups 
low IQ group? One explanation 1 
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r e due to inhibition which is def' d • 
me as wi thholding a r es ponse or 

s uppr ssing stimulus input when such t · • . 
ac ion 1s adaptive (Heal and 

Johns on , 1970) . Inhibit ion theo t t 
ry s a es that retardates have a defi cit 

in in hi bi t ion of a ttention to s t· 1· th 
imu 1 at a re extran eou s to the task befor e 

hi m . These extraneous cues could be either embedded in the task or 

could a r is e fr om di St racting stimuli (such as noise) external to the 

lea r ning ta sk (Heal and Johnson, 1970). Zeaman and House (1960) 

and Ste venson (1963) have both extensively reviewed retardate discr im­

ination learning, and both support the inhibition hypothesis. 

In transfer studi e s with retarded and normal subjects the 

evidence supports the inhibition hypothesis of greater proactive inter­

ferenc e (negative transfer) for retarded subjects (Borkowski, 1965; 

Is co 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. 

T he present study investigates differences between low and high 

IQ s ubj ects with in the normal range of intelligence. The purpose of the 

. 1 both intelligence and interlist stimulus study is to s i multaneous y vary 

. . . . . t k t o investigate the effects upon transfer 
s1m 1lar1ty ma PA learning as 



of training and retroactive inhibition. The results of such a study 

should suggest implications concerning individual differences and 

interfer ence in verbal learning and retention. 

11 



CHAPTER llI 

R ESEARCH DESIGN 

The present design is a three by three factorial des ign (Campbell 

and Stanley, 1963) in which the two independent variables, intelligence 

and stimulu s s imilar ity , ar e simultaneously manipulated in order to 

investiga t e the effects upon four dependent variables used to measure 

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

a ll learning , and proactive transfer as shown. 

SUBJECT GROUPS 
(Intelligence) 

HIGH 

MEDIUM 

LOW 

TREATMENT GROUPS 
(Similarity) 

HIGH 

Group I 

N=7 

Group IV 

N=7 

Group VII 

N=7 

MEDIUM 

Group II 

N=7 

Group V 

N=7 

Group VIII 

N=7 

LOW 

Group Ill 

N=7 

Group VI 

N=7 

Group IX 

N=7 



To inv stigat how intelligenc d • .1 . e an s 1m1 anty effe ct the retention of 

task A afte r learning an · t 1 1n erpo ated task B the following hypothese s 

were t sted for signi fi can ce at the • OS alpha l e vel. 

H 1 
0 

H 2 
0 

H 3 
0 

H 4 
0 

H 5 
0 

H 6 
0 

T he re i s no stat1· s t · 11 • • r· . . 1ca y s1gm 1cant di fferenc e a mong 
g roups m relea rning which is a ccounted for by 
intelligen ce. 

There i~ no statistically significant differenc e among 
groups m r elearning which is accounted for by 
simila ri ty. 

The re i s no statistically significant differenc e among 
g r oups in relearning which is accounted for by the 
interaction of similarity and intelligence . 

The re is no stati stically significant di ffe rence in 
r e call which is a ccounted for by intelligence . 

There is no statistically significant di fference among 
groups in recall which is accounted for by s imilarity . 

There is no statistically significant differ ence among 
groups in relearning which is accounted for by the 
interact ion of similarity and intelligence . 

13 

To in ves t i gat e how stimulus similarity and intelligence effe ct 

ove r a ll learning and proactive transfer, the following hypotheses were 

te sted for signi ficanc e at the . 05 alpha level. 

H 7 
0 

H 8 
0 

H 9 
0 

T here i s no stati stically s ignificant di ffe re nce a mong 
groups in overall learning whi ch i s a cc ount ed fo r by 

int e lli gence . 

The re i s no statistica lly significant di ffe renc e among 
. erall l earning which is a ccounted fo r by g roup s 1n ov 

s imilarit y . 

. t t' stically s i gni fi cant di fferenc e a m ong 
The re is no s a 1 t d f b 

. 11 l earning which i s accoun e or y 
g roups 1n ove r a . .1 •t 

. . f •nt e lligence and s1m 1 an Y • t h e inte r action o 1 



H 12 
0 

H 13 
0 

Th re is no statistically significant differences between 
the learning of list A and learning of list B as meuured 
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 

14 

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 IV 

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 

replaced with a subject of similar IQ. Two of those were unable to 

complete the testing because of a school activity: lunch and catching 

the afternoon bus. 
Two subjects were replaced because they failed 

. B "th ' a predetermined cutoff point of 
to learn either list A or list W1 m 
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1:1i xty trials and ont: subJ· c •·t w 1 I 1. 

.... as rep ac ec uc causc he r efused to be 

test ·d. 

Materials 

Th e tr eatment groups consisted of thr ee s imilari ty conditions . 

All subjects lear ned two li s ts of fi ve paired a s socia t e items using the 

anticipa t ion m ethod : The s t imulus item wa s presented and the subject 

anticipa t ed the cor r ect r e sponse. T he first list (A) was identical for 

all subjects and the second list (B) varied in similarity with list A 

a ccording to the tr eatment group to which th e subject was assigned 

(Table I) . The stimulus items for all lists were consonant vowel con­

sonan t (CVC ) nonsense syllables matched for meaningfulness across 

TABLE I 

PAIRED ASSOCIATE LISTS 

All Sub jects High Similarity Medium Similar- Low Similarity 

Groups ity Groups Groups 

Li st A List B 1 List Bz List B3 

XOM BANK xos PERSON XAV PERSON GAO 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 

GOJ WORLD KUH WORLD 
WORLD GIW CA LL GIX 
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li t a ording to Noble ' s (196!) . 
r ating scale , but low in within li st 

similarity in o rder to faci litate initial learni·ng. 
In the high similar -

ity condition , the stimulus items in list B h d 
1 

• 
s a r e two ette r s with the 

eve' s in li st A· In the m edium s imilarity condition, the CVe 's in 

li st B shar ed only the fi rs t letter with the stimulus items in list A. In 

the low similarit y condition, the stimulus items shared no letters with 

those in list A . 

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

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

a ll learned the same response items regardless of the similarity 

con dition 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 

E a ch S was individually tested using a Lafayette model 303-B 

memory drum s e t at a four second interval. The items were typed in 

M S 1 t . Model Number 721. Instructions 
upper case u s ing an I B e ec ric 

d then repeated in the testing 
we re given to the Ss in the classroom an 

t 
. t hat the S understood what he was expected 

r oom until E was cer am 

. h 11 of the paired-associates in 
to do. F i rst the S was p resented wit a 
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list A to th r in the order shown in Table I. 

Then the S began trial 

on by s ein g fi r st th e stimulus item for four seconds and then the 

stimulus item paired with the correct response for four seconds. One 

trial consiS t ed 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 criter ion. 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 manual! y and the S was allowed as much time as he wanted 

to r ecall the response. The S was not told or shown whether or not 

• • · t After the recall test, the memory drum his anticipation was correc • · 

k t • 1 one of list A and each S was was immediate! y turned bac to r1a 

•t · of one perfect trial. r equired to relearn list A to a cri erion 

Analysis of Data 

. effects of similarity and intelligence 
In order to investigate the 
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up n the t wo d e pend nt variable s used to measur retention, recall 

and rel earning , a double analysis of va riance wa s used to test hypoth ­

eses H
0

1, H
0

2, H
0

3, H
0
4 , H

0
5, and H

0
6 . To test the remaining 

hypothe s e s a three factor mixed design with repeated measures on one 

fa ctor (Bruning, 1968) was used. This design was chosen in order to 

separate the effe cts 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

acti ons with each other. 

I 



CHAPTER V 

RESULTS 

T a bl es II and III sum · h mar1ze t e results of each double analys i s 

of var iance used to determine the effect of · t 11 · d • • • 
in e 1gence an S1m1larity 

upon retention. Tabl e II indicates the findings of no significant dif -

ferences for the main effects or interaction effect of intelligence and 

similarity upon rel earning as a measure of retention, Therefore, 

H0 1, H0 2, and H0 3 were not rejected; but there is a tendency, as 

demonstrated in Figure 1, for the high intelligence groups to take 

fe we r t r i a l s for relearning as a function of lower similarity. Thi s 

t r end 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 hi gh similarity condition versus 16. 7 for the low similarity 

conditi on. T hi s tendency indicates that the low intelligence groups 

r elearned A more easily if the interpolated task B was more rather 

than les 8 similar t o A. This difference was in the opposite of the 

expected d i r ection. 

Table III indicate s the results of the analysis of variance of recall 

1 t t ' on after learning interpolated task B. 
of A a s a measur e of verba re en 1 

. . ·milarity alone were not 
The m ain effects of eithe r m telhgence or 81 

. . dependent variables yield an F 
significant but the interaction of these m 
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TABL E II 

A NALYSIS OF VARIANCE: RELEARNING 

Sour ce df MS F 

Tota l 62 

Int el! igt:n c: c 2 91. 5 . 527 

Simi lar it y 2 86.0 . 496 

Intellig en ce x Similarity 4 99.75 . 575 

error 54 173.53 

TABLE III 

ANALYSIS OF VARIAN CE: RECALL 

Sour ce df MS F 

Total 62 

Intelligence 2 .20 . 1 7 

Similarity 2 .20 . 1 7 

Intelligence x Similarity 4 3.80 3. zo ::, 

54 1. 2 
error 
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r atio of ~- 2 which is si gnificant at the 

· oc; l eve l. T hu s , H 4 and H c; 
0 () 

tiav•· failed l o be• rej e ct ed and H 6 . 
0 wa s r< '.Je ctc•d (p<. . 0 5 ) whi ch ind ic a l<' A 

tha t t he r e ar d ifforcnce s among groups . 
m r elear ning whid, a r<· 

ac: counted fo r by the inte raction in in te lli gen c· " 
. .... and similar ity . The 

natur e of t his inte r a ction effect i s illustrated in Figure 2. 
The ten -

den cy i s fo r t he high intelli s · gen c e s to impr ove in retention as a 

func t ion of lowe red sim ilar it y of task B and th 1 · t 11. s , e ower 1n e 1gence s 

pe rfo r manc e d ec r eases as a function of lowered similarity of inter-

polated task B . In a PA learning task with interlist response simi­

l a rity l ow, O sgood's ( 1949) transfer model predicted that retention 

of ve rbal m at e rial will decrease (retroactive inhibition) as the interlist 

s imila rity of th e interpolated task B becomes greater. The lack of 

signi fic anc e of similarity as a main effect in relearning and recall 

fa iled to support this prediction. Table IV indicates the reverse trend 

fo r r e l e arning to be true as a comparison of mean trials for relearning 

in th e mean of rows column shows a greater number of trials required 

for r elearnin g as similarity decreases. 

1 · f the effect of similarity and Table V summarizes the ana ys1s o 

11 1 ·ng of lists A and B and the proactive int e lligence upon overa earm 

t r ansfer from list A to list B. 
The effect of intelligence on overall 

. f 8 74 which was significant at the . 001 
learning yi elds an F ratio o · 

· · elds an F ratio 
le vel. The e ffe c t of sim i larit y on overall learning Y1 

Statl
. stica ll y significant. Thus, Ho 7 was 

of 1. 17 which wa s not 
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High Similarity 
A 
B 
A+B 
Recall 
Relearning 

Medium Similarity 
A 
B 
A+B 
R e call 
Relearning 

L ow Similarit y 
A 
B 
A+B 
R eca ll 
R elearning 

TABLE IV 

PERFORMANCE MEANS 

High Medium 
Int elligence I ntelligence 

13. 1 16 . 4 
11. 4 10 . 7 
12.3 13.6 
0. 6 1. 1 
7.9 5. 4 

19.9 13. 1 
10 . 0 16 . 0 
15.0 14. 6 

1.1 0. 86 
5. 3 7. 7 

10.9 15 . I 
5.3 8. 7 
8. I 11.9 
2. I I. 3 
4 . 4 9. 1 

2'; 

Low Mean of 
Int elli gence Rows 

18 . 4 15.0 
9.9 10.7 

14. 1 13 . 3 
1. 6 1. 1 
6. 1 6.5 

13.9 15 . 6 
16 . 8 14. 3 
15.3 15.0 

1. 6 1. 2 
7. 1 6. 7 

28 . 4 18 . 1 
29 . 4 14.5 
28 . 9 16 .3 

0. 4 1. 3 
16.7 1 0. I 



TABLE IV (Contin11 ccl) 

High Medium Low Mean of 
Intelligence Intelligence Intelligence Means 

Mean of Columns 

A 14.6 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. 

2(, 

Relearning: Mean trials to relearn list A following the learning 

of list B. 
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TABLE V 

ANAL YS!S OF y ARIAN CE: 
INITIAL 

LEARNING PERFORMANCE 

Sourc e 
df MS F 

Total 
125 

Between Ss 
62 

Intelligence 
2 696 .34 8. 74::o:c,:, 

Similar ity 
2 93. 25 1. 17 

Int ell i g en ce x Similarity 4 521. 29 6. 551-0 !<* 

error 54 79.63 

Within Ss 63 

Lists 1 373.72 8.14** 

Lists x Intelligence 2 47.20 1. 03 

Lists x Similarity 2 42 . 25 0.92 

L i sts x Intelligence x 
Similarity 4 121. 51 2.65* 

54 45. 89 e rror 
w 
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reJ t d and H 8 fail d to b . o r cJe cted. Th f e ailur e to reJ· ec t H 8 

0 
one 

ag in fails to suppor t Osgood ,8 ( 1949 ) r . . 
p ed1ctions conce rning int e r lis t 

stimulus simila r ity . Again fro T bl 
m a e IV' com par i son of high and low 

s imilar i ty m e an o f rows c olumn fo r A+B . d ' in icate s the reverse tr end . 

The Ss in hi gh s imilar ity groups learned both lists an average of three 

t r ial s sooner than th os e Ss in l ow 8 · ·1 • imi anty groups • A compar i son of 

t he column means fo r A +B (Table IV) i d ' t h . n i ca e s t at the di ffe r enc e s in 

lea r ning whi ch were acc ounted fo r b y inteu· • 1gence wer e m the expected 

directi on, i, e . , the high int elligence group s lear d · th f · 1 ne 1n e ewest tria s 

foll owed b y medium and l ow intelligenc e groups . 

Table V indicates that the interaction of intelli gence and s imilar ity 

al so had a statistically significant effect upon learning (F ratio 6. 55, 

P<· 001 ) which rej ected H 9. Figure 3, plotted from data in Table IV, 
0 

illustr ates th e nature of this interaction which accounted for differences 

in overall learnin g. Figur e 3 shows that the high IQ Se performed onl y 

sli ghtly better t han low IQ Ss under the high and medium similarity 

conditi ons, but und er l ow si m ilarity the high IQ Ss improved in per­

fo r m ance whi le low IQ S s dete r i or at ed in per formance . 

Table IV shows that the within Ss effect between li st s A and B 

yi elds an F ratio of 8. 14 which was s igni fi cant a t the · Ol level. T he 

t
. f Table IV indicates that the mean number of 

mean of means p o r 10n o 

16. 6 compar ed with 13. 1 for list B. 
t r ials o f e ach S to learn l i st A was 

This find ing reje cted H
0

10, 
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T h 

not yi l d 

30 
int r a ti on of both int ell ' 

igence and similar i ty with lists did 

statisti -a lly sign if' t F . 
i can ratio h ' h f . 

w ic a iled to r eject Ho ll 

Thu s th e re we r e no d ' ff 
i e renc e s between lists whi ch could be 

ac counted fo r by eithe r intelli gence . . . 
or s1m1larity alone. The inter-

ac tion effe c ts of lis t and int 11' . 
e igence and similarity yields an F ratio 

of 2 . 65 whi ch was s i gnificant at the 05 1 1 . 
• eve and reJected H 13 

0 • 

Therefo r e it can be concluded that there we · ' f' . 
re s1gm icant differences 

between li sts which could be accounted for b th · t t · f · y e in erac ion o intel-

ligen ce and s imilarity. Subtracting the mean of A from the mean of B 

(Tabl e IV, page 25) results in difference scores which provide an 

index of r e l a ti vc proactive transfer among groups. Figure 4 illus­

tr a tes that , under high similarity, transfer became more positive with 

de c rease in intelligence, i.e., the lower the intelligence, the more 

learning A facilitated the learning of B. Under medium similarity the 

trend re versed with the high intelligence group performing significantly 

better on list B after having learned list A and both the medium and low 

inte lligen c e groups, performance on list B deteriorated after learning 

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

f ce on task B ·improved after learning high intelli genc e group's per orman 

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

. 1 ft learning task A. The medium intelli-
de t erio r a t ed only slight y a er 

1 . ilarity was almost identi cal 
gen c e group's p e rformance under ow sim 

d h ·gh similarity. to the p e rformance un e r 1 
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Figur 4 , how v r, do es not · d ' 
in icate separate absolute scores 

32 

for th learning of ta sks A and B and it d 
oes not demon strate the inter-

action effe t of int lligence and similarity with list 
8 • Figure 5, plotted 

from the means of trials to criterion for h 
eac gr oup on task A 

(Table IV, page 25), demonstrates differences which cannot be ac-

counted for by similarity of intelligence alone or · • t . . 
1n 1n eraction with 

each other because: ( l) Task A c onditions 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 !Q's. The differences are 

probably due to some other factor operating in interaction with intelli­

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 ac counted for by the interaction of lists with intelligence and simi-

lar ity . Figure 6 shows that there is a strong tendency for greater 

differences among means on list B as similarity decreases and there 

d 1. A (F ' 5) Figures 1, 2, and 3 show that is a similar tren on 1st . 1gure • 

this trend for less variance under the low similarity conclition is 

. 11 d overall learning. also present in relearning reca , an 
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Aft r th pr e nl paper based on th 
e pr eceding analys i s was 

35 

pr esent d to and approved by th . 
e committee , 

an additional analysis of 
data was performed in order to 

account for the d ' ff . 
l erences in learning 

Task B with the effects of l earning Task A . 
partialed out . An analysis 

of covar ian ce (Table VI) p r oduced F t· 
r a ios of 4. 65 (p<, 05) for intelli -

gence, 1 . 25 (not s i gnifican t) for similarit d 
6 Y, an · 28 (p~. 001) for the 

interaction of i ntellig ence a nd s imilari t Th 
Y · e m ean of columns row 

in Table IV indic a te s tha t di fference s a mong r h ' h g oups w 1c can be 

acc ounted for b y inte lli genc e i s in the expected di rection with th e mean 

tr ials to crite r i on increasi ng as intelligence de creases. The high 

intelligence group requi red a mean of 8. 9 trials to criterion on Task B 

compare d with 11. 8 and 18. 7 for the medium and low intelligence 

groups r e spect i vely. Table VI indicates that there are differences 

among g r oups in trials to c riterion on Task B which can be account ed 

fo r by the in te raction of int elligence and similarity; Figure 6 shows 

the natu r e of tha t inte r action. The trend for the low intelligence groups 

to deteriorate i n pe rformance as similarity decreases and for the high 

intelligence group t o i m prove with de creasing s im ilarity is significant. 

Howe ver, the diffe r e n ce s a m ong groups are extremely small under the 

high similar ity condition and b e c ome incr ea singly larger as similarity 

dec r ea s es . This confi r mation of the significanc e of less variance 

. .1 •t indicates that on Task 
on T ask B unde r high than under l ow simi a ri Y 

cted diffe r entially under 
B, the Ss of differen t i ntelligence levels r ea 



th lo 
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imil r ity but not und r high imilarity. 

Thi analy is of ovarian e has, therefore, eli m inat ~d the effects 

of any o r iginal difference s among groups in their ability to learn non ­

sense syllable s . However, this additional analysis does not account 

fo r other unknown facto rs whi ch may be operating under both Task A 

and Task B such as the variables cau sing differences among groups on 

original Task A. 

TABLE VI 

ANALYSIS OF COVARIANCE: LEARNING PERFORMANCE 
ON TASK B 

Source 

Total 

Intelligence 

Similarity 

Intellig enc e x Similarity 

error 

t"P<, 0 5 
:'p',c~:p <· 001 

df 

62 

2 

2 

4 

54 

MS F 

314.43 4. 65,:c 

84.50 1. 25 

425.00 6. zsi:c,:c~c 

67.69 



CHAPTER VI 

DISCUSSION 

The results of this t d 
s u y generally fail to support either the 

predic t ions of the effects of similarity on verbal 1 . 
earning and retention 

(Gibson, 1940; Osgood, 1949) or the pred· t · . ic ions which are made 

within the Z eaman-House ( 1963) attention model Th 
· e present results 

indicate that inhibition theory does not adequate! 1 • . Y exp am the inter -

action effects of intelligence and similarity on discrimination learning. 

Inhibition th eory in the Zcaman-House attention model has been used 

only to predi ct 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 

re latively greater amounts of retroactive and proactive inhibition than 

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

inability to inhibit attention to irrelevant stimuli. The present study 

d • • · eral agreement with 
failed to support these predictions an it is m gen 

Johnson and Sowl es ( 1970) and Johnson and Blake ( 1960). The present 

. d' t a reverse trend than 
study found a great deal of evidence to in ica e 

. •iarity incr eased the 
.b . . theory· As simi 

would be predicted by inhi ition · 
. 11 improved . d retention genera y 

Performanc e of low IQ Ss on learning an 
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of hi h IQ S d t riorat 

d. This finding suggests 
that inhibition th ory may ha v s e r ious 1. . . 1m1tation s b t · , 

and th 

' u it i s pos sible 
that it m i ht b a dapt d to includ the learning to 1 

earn phenomenon . 

The fact that all Ss und r all conditions learned ta sk B . 
in fewer trials 

than ta sk A indicates that l earnin g to lear f 
n actors were operating here. 

It i s reas onable to assum e that fourth grade tud 
8 ents have had little 

Pr ior experienc e with eithe r paired associate 1 . 
earning or nonsense 

syllables. Thi s fa c t lends further support that learning task A would 

help them t o l earn h ow to learn paired associates. Hall ( 1970) and 

Jung ( 196 8) discuss learning to learn as a phenomenon in transfer 

studies . Here it appears that under high similarity conditions, the 

probabili ty of the low IQ Ss I attending to the relevant cue is increased 

in spi te of the increased interferences. Thus, in order for the low 

IQ student to u t ilize his learning to learn abilities, he must be able to 

see thi s l earaing as applying to the subsequent task. 

The most salient of all the results is the tendency for low IQ Ss 

to r ecall mor e, to take fewer trials to relearn, to learn the inter­

polated list in few e r tr i a l s and to learn to learn more readily than high 

IQ Ss unde r high 
. ·te tendency under s imilarity c onditions with the oppos1 

the low similar ity c ondi tions. This trend indicates that low IQ Ss 

h see the two tasks as 
Perform bett e r on ve rbal learning tasks when t ey 

h ancels out Th. effect more t an c 
being m or e similar to each ot her· is 

any inte r £ renc e du e to in c r ease 
. H' h IQ Ss conform 

d similarity· ig 



to th 1 w of int rf r n 
and inhibition __ th . 

eir per -
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in r as a fo r rnan imilarity dec r eas e s . 
Apparently, under some 

condi ti on ' l ow r IQ Ss pe r fo rm and learn . 
Just as well or be tter than 

high JQ Ss . This finding supports Jens en's ( l . 
960) suggestion that ther e 

ar e s eve r al lear n ing abilities rathe r th . 
an a single' unitary one and that 

these learning abilit ie s a r e often un related to IQ 
• Jens en argues that 

usual in tell igence tests a r e really a chievement tests and th d 
ey o not 

test the capacity to lear n in a novel situation Je (196 ) • nsen 5 found that 

individuals al s o di ffe r in thei r su sceptibility to factors which cause 

proacti ve and r etr oa ctive inhibit ion. He further relates learning 

abilit ie s to phenom enon such a s learning to l earn but maintains that the 

basi c lea r ning abilitie s have not been identified or measured, 

In order t o ident i fy those basic learning abilities, it is suggested 

that other measu r es o f individual differences be investigated in inter­

action with a var ie ty of verbal material. Another useful approach would 

be to hold stimulus similarity constant and vary response similarity or 

to us e a different criterion for s imilarity than the formal similarity 

used in the p r esent stud y . F inally, it is strongly recommended that 

the pr esent study be r e plicated in order to eliminate the probable 

extraneous factors which inter acted with intelligence to cause similarity 

and to confirm the validity of the 
gr oup di ffe rence s in l earning task A 

In replication of this study , 
relationsh ips found in the present study. 
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il 1 s r 
rnrn nd d hat th car fully ba lanc factors across 

hich ar known to ff ct learning performance su ch as socio-
group 

,conornic l 

mor 

e 5 chool. on 

l and th n umber of Ss in each group which came from 

The t im o f day a S is tested may have a greater effect on 

r Ss than is generally realized. If possible, E should minimize 
young 

. ptions in the testing situations which can arise from many 
1nte rru 

such as announcements on intercom system or malfunctions 
sour ce s 

in the testing apparatus. All of these factors may have confounded the 

pres ent study. 
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