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INTRODUCTION 

In the last half century, learning has undoubtedly 

been the subject of more laboratory experiments than any 

other problem in psychology. Kuch of tnls research has been 

designed to test the validity of the reinforcement principle. 

The concept of reinforcement can be extended to 

account for all learning. Reinforcement may be said to 

occur: 

1. because a stimulus-response association is 
not weakened by a requirement to make a 
different response to tne fu.e stimulus 
(contiguity definition)5 

2. because mediating processes tend to become 
connected when a series of stimulus patterns 
is regularly experienced, so that experien­
cing H is followed by expectancy of b 
(cognitive, central mediation, or expectancy 
confirmation definition); 

3« because a stimulus-response association is 
followed by reduction of a drive state, or 
of stimuli associated with a drive (drive 
theory definition). 

The third definition han generated clearly testable 

hypotheses about the necessity for reinforcement. Without 

reinforcement, there would be no reduction of drive, or 

drive stimuli, ?md so no learning. Conversely, if there Is 

to be learning, some drive must exist. Critics of this 

approach to reinforcement have sought to demonstrate learn­

ing in the absence of reinforcement, or learning without 

motivation. In an atterf.pt tu E(JC/< learning without intent 

to learn, many mve stur'1̂ '1 mc'-' r.tol Inrnin?, 

http://atterf.pt


INTRODUCTION x 

Incidental learning studies are studies with human 

subjects, where cither the set to the learning task or the 

task itself are irrelevant to the retention t^sk. 

The models for latent learning and incidental learn­

ing are similar. In both, an attempt is made to demonstrate 

learning on the basis of exposure to successive stimulus 

situations, without motivation or reinforcement in the drive 

theory sense. Will rats learn a maae without tangible reward 

in the goal box? feill introductory psychology students learn 

nonsense syllables without intent to remember them* The 

subjects in latent learning studies have usually been animals, 

while humans have served as subjects in experiments pur­

porting to demonstrate incidental learning. The kind of 

subject is an easy but arbitrary basis for dec i Ling how a 

study of learning without apparent motivation or reinforce­

ment should be classified. 

Incidental learning seems to be a common enough 

event. People apparently learn things incidentally. A man 

riding a bus to and from work will learn the location of 

landmarks without intent, so far as he is aware. On the 

other hand, there is ample evidence that people fail to le-arn 

in the absence of intention to learn. A man who read the 

Episcopal Church morning prayer about five thousand times 
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in twenty-f ive years was unable t o r e c a l l i t without the 

prayer book in front of him1 . 

In the labora tory , inc iden ta l l ea rn ing , as a v a r i ­

ant of l ea rn ing without d r ive , and so without reinforcement, 

i s usua l ly Hdemonstrated" by manipulation of the set of 

s u b j e c t s . Jenkins 2 , for example, asked s tudents who thought 

they were a s s i s t i n g him as experimenters t o read l i s t s of 

nonsense sy l l ab l e s t o other s tudents , i n s t r u c t i n g them to 

learn the s y l l a b l e s t h a t they heard. He then t e s t e d both 

the i n t e n t i o n a l l ea rners ("subjects") and the inc iden ta l 

l ea rne r s ("experimenters") for re ten t ion of stimulus ma te r i a l s . 

Sometimes, subjects serve as t h e i r own con t ro l s . 

They may be given a learning task and then be t e s t ed for 

l ea rn ing not covered by i n s t r u c t i o n s . Bahrick3 asked 3ub» 

j e c t s t o memorize a number of geometric forms, and then 

t e s t e d them for memory of colors with which the forms were 

f i l l e d . Sometimes, subjects are not ins t ruc ted to learn 

anything, but are l a t e r t e s t e d for re ten t ion of mater ia l 

1 . &. C. Sanford's experience, in Floyd Carlton 
Dockeray and G. G. Lane, Psychology (2nd Ld . ) , rev; York, 
P ren t i ce -Ra i l , 1950, p . iJS-T&T^ 

2e John G. Jenkins, ""Instruction a© a fac tor in 
* Inc iden ta l Learning"1 , in the 'UTierican Journal of. '•'sychoiojtgy, 
Vol. 45, Ho. 3 , i ssue of July 1^33, p . 471^477^ 

3 . Marry P. Bahrick* " Inc iden ta l Learning under Two 
Incent ive Condit ions", in the JgMrj^.„ff.l'..-..^.xP^rA^9F^ 1 ^yftfoff" 
logy, Vol* 47, No, 3> issue of March 1954s, p . 170-lT2« 
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observed whi l e t hey were engaged on come o the r t o s k , l i ie l 

and Force* t o l d s u b j e c t s t h a t t h e i r experiment had to do 

w i th l e g i b i l i t y of d i f f e r e n t type f j c e s , but t e s t e d them 

fo r r e t e n t i o n of what had been p r i n t e d . 

Common t o a l l methods fo r i n v e s t ! gat in," i n c i d e n t a l 

l e a r n i n g i s t h e requi rement t o expose i n c i d e n t a l l e a r n e r s 

t o s t i m u l u s o a t e i i a l fo r which r e t e n t i o n v , i l l be t e s t e d , 

wi thou t s p e c i f i c ins t ruct ion*? t o l e a r n i t . That i s , t n e r e 

i s a requi rement for an o r i e n t i n g t a s k . 

I t w i l l be noted t h a t I n c i d e n t a l l e a r n i n g Ic oper ­

a t i o n a l l y def ined by omis s ion . I n t e n t i o n a l learners a r e 

given an i n s t r u c t i o n a l s e t t o l e a r n , and i n c i d e n t a l l e a r n e r ? 

a r e n o t . fhen s u b j e c t s art, t h e i r ov>n c o n t r o l s , they a r e not 

g iven an i n c t r u c t i o n a l s e t t o Ic^rn t h e daa t t r i a l f o r which 

r e t e n t i o n w i l l be t e s t e o . ?h*s i n s t r u c t i o n a l s e t i s assumed 

t o induce i n t e n t i o n a l l e a r n e r s t o oay a t t e n t i o n t o s p e c i f i c 

a s p e c t s of t h e s t imu lus m a t e r i a l , t o p e r c e i v e tnem, „,nd t o 

respond t o them as d i r e c t s a. H i s f u r t h e r susuintiv. t h a t , 

once so s e t , i n t e n t i o n a l l e a r n e r s ore mot iva ted t o l e a r n , 

and r e i n f o r c e d by evidence of s u c c e s s f u l l e a r n i n g . Con­

v e r s e l y , i t i s assumed t h a t i n c i d e n t a l l e a r n e r s , l e f t t o 

4 . William C. B i e l and horn*Id C. Fo rce , "He t t n t i on 
of Nonsense S y l l a b l e s in I n t e n t l o r e 1 und I n c i d e n t a l Learn­
ing ' 1 , i n t h e Jou rna l of Experimental Psychology, Vol . jZ, 
No. 1, I s s u e of January TW'), o . 5?~£>3~7 
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their own devices, are neither set nor motivated to learn the 

stimulus material which is in front of them. Lvidence for 

retention of material to which the orienting task exposed 

incidental learners is said to be evidence for learninf; with­

out intent or motive, and so learning without reinforcement. 

Drive reduction theorists have not felt their 

position threatened by the evidence, from incidental learning 

studies, for learning without reinforcement. The critical 

study has yet to be designed, it has proven impossible to 

demonstrate that incidental learners are not, in fact, set 

to learn. All investigators agree, nov.ever, that incidental 

learning is not as efficient as intentional learning, and 

studies of incidental learning continue to zprm&r, not so 

much because investigators hope, somehow, to eliminate set 

to learn as because they are interested in finding out if 

factors, known to affect intentional learning iw certain 

ways, affect incidental learning in the same ways. 

The present study is in this newer and more roodest 

frame of reference. It is a study of the effect of mani­

pulating certain subject, task, and procedural variables on 

intentional and incidental learning. The subject variable 

is drive, defined solely as an enor^iser (as it is in the 

Hull-Spence theory of behavior) and measured with a pencil-

and-paper test. Souse of the evidence for the validity of 

this test as a measure of drive is set out in Appendix 1. 
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The task variables are the difficulty levels of the Inten­

tional and the incidental tasks. The procedural variable 

is the nature of the orienting, task. 

This report on thfe investigation begins with a 

history of incidental learning, with particular reference to 

etudies that have defined appropriate conditions for demon­

strating the phenomenon, and that provoked this study. The 

research design, including a pilot study to try out test 

materials, is outlined in Chapter II, and research results 

are set out in Chapter III. In Cnapter IV, results are 

discussed in relation to certain problems in learning theory. 

The thesis concludes with a summary, and recommendations for 

future investigations. 
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KfeVlLV. OF THL LIT.uATUdL 

The problem of incidental learning was implicit In 

the pioneer studies of memory by Ebbinghauei, for he noted 

the deleterious effect of inconstant attention to hi© self-

iaoosed task of aemorising nonsense syllables. 

For many years, incidental learning was buried in 

two related areas of investigation, the "span" of conscious­

ness and the psychology of testimony. James2, for example, 

writing on early studies of attention span, noted that "an 

object onee attended to will reiaain in the memory, whilst one 

inattentively allowed to pass will leave no traces behind". 

Writing on incidental *a#aa©ry, Myers3, in 1913, cited over one 

hundred relevant references, most of which bor© on the 

validity of verbal reports of witnesses. 

1. Hermann fcbbinghaus, Ueber dag Gedaechtnis, 
translated by Henry A. Ruger and Clara \>. iussenl'us", under 
the title Meaoryj_ji_Cpntrl_butlgn...to Kxperimenta 1 Psychology. 
Lducatlonai Reprints Ifo", } , New 'fork, Teachers £olleF©, 
Columbia University, 1913, p. 25, 27. 

2. vVilliam James, The Principles of PaycholoRy, 
Vol. 1, Itew iork, Henry HoIt7*~W5?J, n. 427. 

3. Garry C. ?!yerc, " \ .audy of incidental ,\eaiory*, 
* n Archives of PsYCholoiry. Vol. 4, &o. 26, issue of 
February l9UT~l08 P-
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Whipple*-, in an analysis of the psychology of 

testimony, aentioned kind of material, exposure time, 

interval between exposure and report, choice of questions, 

and form of report, as some of the factors conditioning the 

adequacy of reports of experience. All these task and 

procedural variables were later studied in experiments on 

incidental learning. 

This review of the literature will survey the history 

of incidental learning for the l^st half century, incidental 

learning has been a continuing problem for psychologists 

because it brings into question the universality of the re­

inforcement principle. It is said to occur without intent 

to learn. If there is no specific drive, need, or motive to 

reduce or satisfy, then, presumably, learning can occur 

without reinforcement. 

That incidental learning studies mi^ht throw light 

on this theoretical issue was not, at first, recognized. 

The early studies dealt largely with the inefficiency of in­

cidental learning. Later investigators questioned the 

reality of truly Incidental learning, because of evidence 

for covert sets to learn, or of the generalisation of induced 

4. Guy Montrose Whipple, rThe Observer as Reporter, 
A Survey of the- Psychology of Testimony", in the £S|,choloKleaj 
Bulletin, Vol. 6, Ho. 5* issu© of May 15, 1909, p. lW^XTTT 
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sets to learn to incidental tasks. Various attempts to 

eliminate such sets were not particularly successful. In 

recent years, th« reinforcement problem has been put aside, 

perhaps temporarily, while efforts are directed towards 

identifying and controlling procedural, task, and subject 

variables that affect incidental learning. 

1. Early studies of Incidental Memory 

The adjective, "incidental", seems to have been 

first used in connection with learning and memory by .allace5, 

She asked students, who had attended an illustrated lecture 

on Hiawatha four weeks earlier, questions which were "purely 

incidental" to the lecture, such as the date and hour of the 

talk, the kind of day, the color of the lecturer's suit, and 

the clothing of the person who operated the magic lantern. 

She reported that age and education were not associated with 

any remarkable gain in "incidental memory", and suggested 

that it was an ability on which there were marked Individual 

differences. 

Myers^ studied incident*! memory with a variety of 

tasks, many of which were confounded by a requirement for 

5. Isabel Wallace, "Incidental ileraory*, Thesis 14 in 
Edwin A. Firkpatrick, ^Studies in Development and Learning, 
in Archives of Ptyckplogjr. Vol. 2, Ho. 12, issue of Karen" 
190$, p. 79-88. 

6. Garry C. Myers, og^cit. 
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subjects to reproduce graphically their memories of pro­

portions ana areas. In one investigation, he asked subjects 

to count and resseraber the number of 0' s in a block of 

letters printed in red on yellow cards with black dotted 

borders, and then questioned them about the other letters, 

their eolors, and so on. Only one in 450 was able to recall 

all the other letters, and only six remembered four of them. 

In another investigation, Myers asked subjects to 

recall (after intervals varying from a few minutes to several 

days) words that they had written under the impression that 

they were taking a spelling test. He reported, "Not 1 in 20 

could reproduce six simple words in correct order immediately 

after writing the®, in case they did not know beforehand that 

these words were to be reproduced /7 . J *e either fhut out 

entirely froa our senses those things that are not in accord 

with our interests and prejudices, or we perceive them 

imperfectly."7 He concluded that incidental memory was poor 

because ©f a tendency to selective perception, in terms of 

experience and utility. 

: irkpatrlck^ was one of the first to compare the 

performance of different groups of subjects on incidental and 

7. Ibid, p. 102. 

0. E. A. Kirkpatr lck, "An Experiment In Kemorizing 
versus Inc iden ta l Learning", in the Journal of ftducgtional 
Psychology, Vol. 5, So. 7 , i s sue of 3®p1t?ib1ir^Tfl4, 
p . 405-412. 
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intentional learning. He asked one group to memoriae and 

then apply ~J difficult multiplication table, and the other 

to solve problems, referring to the table when necessary. 

Both groups were then tested for mesiary for the table. The 

intentional learning group was the more successful. He also 

compared groups on a computation task. One group was set 

for speed, while the other was instructed to learn the pro­

ducts of the numbers that they multiplied. The group that 

practised without intent to memorize was slightly inferior 

on a retention task. 

Achilles? gave subjects two minutes to sort 15 non­

sense syllables into four groups according to ease of 

articulation. Cne of her two groups was also told to prepare 

for a test of memory for the syllables. The incidental 

learning group recalled Bl per cent as saany syllables && the 

intentional learning group, and recognised 97 per cent as 

many. It is interesting to note that Achilles was one of 

the last who considered her study as directly relevant to the 

psychology of testimony. 

Shellowl^ criticized much of the early research on 

incidental meaiory on three grounds. Experimenters sometimes 

9. Edith Kulhall Achilles, "Experimental Studies in 
Recall and Recognition", in Archives of "sycholopy, Vol. 6, 
Ko« 44, issue of September lW^ 7^*p. 

10. ;>adie Myers ohellow, nIndividual Differences in 
Incidental Memory", in Archives of Psychology, Vol. 10, 
No. 64, issue of Way 19l57~W~pT^~~~ 
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took no care to ensure perception of all the material about 

which they questioned later, so that subjects were tested 

for observation, rather than incidental memory. Subjects 

were sometimes told that they would later be questioned, so 

that they were tested for intentional rather than incidental 

memory. Kxperiaental designs and tasks were sometimes too 

complicated, so that it was difficult to identify the 

variables that influenced results. 

She set four criteria for a suitable test of in­

cidental memory: 

1. The test should be simple. 
2. The experimenter should ensure nerception 

of material to be learned. 
3. A set to learn something should be- established * 

4. Scoring should be objective. 

In one of her studies, she asked subjects to 

remBmber the titles and order of presentation of twelve 

niagaaine covers, and then questioned them about cover de­

signs. In another, subjects were set to remember the 

pictures, and then were questioned about the order of pre­

sentation. There was clear evidence of incidental learning 

in the absence of explicit intent to learn. £5he concluded 

that it was easier to recall incidental material if it was 

clearly connected to material to which "primary" attention 

was being paid. She stated that "facts- within the ranfte of 

attention when attention was directed to some other facts 
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/5ecame7 fixated because their own intensity was sufficient 

to cause fixation, or because they had In some ^ay become 

linked up with the Individual's habitual interests and past 

experience."^ (The relevance to the psychology of testi­

mony Is obvious.) Once the factors determining incidental 

memory had been analysed, -and the laws governing it formu­

lated by experimental research, it would be found to be not 

capricious but as logical and inevitable as direct memory. 

Q11& of her findings which has been contradicted by later 

studies was that those who suspected the purpose of the 

experiments did no better on the memory tasks. 

2. Generalisation of Gets to Learn 

A study by JenkinslZ was something of a breakthrough 

In the history of incidental learning, and a major step 

towards identifying one of Its determining factors. He 

tested intentional and incidental learners for retention of 

nonsense syllables to which both had been exposed twenty-

four hours earlier. Incidental learners, who recalled 

10.& 1 3.6 syllables, were markedly inferior to intentional 

learners, who recalled 15.9 * 2.4 syllables. 

!!• j&jji ?• 75. 

12. John G. Jenkins, "Instruction as a Factor In 
'Incidental Learning™, in the American Journal of, */'sycholpFyy, 
Vol. 45, Mo. 3» issue of July l^JTTT^T^^TT''^ 
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Curious about the greater variability of Incidental 

learners, Jenkins questioned his subjects about their under­

standing of the purpose of the experiment. Me found that 

ten of twenty-four nincidental" learners had, for one reason 

or another, formed covert sets to learn. Even in the absence 

of such deliberate sets to learn, every incidental learner 

recalled some involuntary, fleeting set that would have in­

fluenced learning at some point in the experiment. One 

remembered a syllable because of its position at the end of 

a list, another remembered a syllable that the intentional 

learner with whom he was paired had missed on every trial, 

and so on. Eight incidental learners who said that they 

did not try *© learn recalled £.0 t 2.0 syllables. 

The Importance of covert set as a confounding factor 

in attempts to demonstrate incidental learning has generally 

been recognized since the Jenkins study. McGeogh and lrion̂ -3 

argued that a set-to-learn is prob-bly evoked whenever a 

set-to-read or a set-to-observe are aroused by instructions, 

and, of course, such instructional sets are necessary, in the 

form of orienting tasks, to expose incidental learners to 

stimulus material. According to McGeogh and Irion, people, 

rewarded all their lives for learning, are usually more or 

less set to learn everything that they read or observe. 
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Much the same point was made by Gibson-^, in his 

conclusion that sets are not only determiners of associative 

habits but are themselves habits, fee learn by virtue of a 

set to learn, but we also learn to have a set to learn. 

Such learned sets may themselves become dynamic and self 

activating, or, in other words, function as drives. 

As with so many phenomena in psychology, there is 

evidence for involuntary sets to learn, but not much under­

standing of how they are evoked. On the specific point of 

whether an intentional set may generalise and lead to in­

cidental learning, one may cite Lepley1^, who investigated 

the memory of students for names on a class roll call that 

they had heard forty-five times (without instructions to 

learn), as a function of serial position relative to a 

student's own name. There was evidence for a gradient on 

each side of a student's name; that is, each remembered best 

two or three names before and after his o%n. ... set to watch 

for and pay attention to their own names seems to have 

generalized to contiguous names. 

14. J. J. Gibson, *fk Critical lieview of the concept 
of Set in Contemporary Experimental Psychology", in the 
Psychological Bulletin. Vol. 3$, Wo. 9,issue of Nov&mber 1941, 
p. 781-817. 

15. William M. Lepley, "A Gradient in Incidental 
Learning", in the Journal of Experimental Psychology. Vol. 10, 
Mo. 2, issue of April I ^ i f T T ^ ^ - ^ I T 
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There is also direct evidence for the generality of 

set in a study by "ostman and kenders^. They varied set, 

with learning materials and the retention task constant. 

The learning material was a dramatic and detailed short story, 

and five groups of subjects were told variously that the ex­

perimenters were interested in reading speed, comprehension, 

memory for the specific sequence of events, memory for 

details of wording, and memory for physical appearance, such 

as typing errors and misspelled words. All subjects were 

tested for retention of material related to all five con­

ditions. The findings suggested that the instructional set 

induced a set to learn that generalised, so that subjects 

learned many facts not relevant to the task specified. 

Brownl7 reasoned, in reinforcement theory terms, 

that a situation similar to that in which motivated learning 

had occurred in the past would, through stimulus general­

isation, evoke a set to learn. The appearance of stimuli 

similar to those frequently experienced in association with 

reinforced stimuli in the past should be reinforcing. He 

hypothesized that meaningful material vould be more likely 

16. Leo Postman and Virginia I. Senders, "Incidental 
Learning and Generality of Set", in the Journal of Experimental 
Psychology, Vol. 36, No, 2, issue of April WSFTpTTSlPlHT 

17. George Haskell Brown, "Factors Influencing 
Incidental Learning*, in the Journal of Experimental ^sycholo&y, 
Vol. 47, No. 3, issue of March 1954, p rToTaoFT™" 
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than nonsense syllables to evoke a set to learn, and that 

another factor would be proprioceptive stimulation, from 

overt pronunciation of learning material. His incidental 

learners pronounced three-letter words and three-letter non­

sense syllables for either four or eight trials, for the 

alleged purpose of having their speech recorded for study. 

Anticipation scores were then obtained under an intentional 

learning set, and compared with those of a control 

(intentional learning) group. Incidental learners performed 

no better on meaningful words than on nonsense syllables, nor 

did pronunciation, with consequent proprioceptive stimulation, 

affect retention. Intentional learners were significantly 

superior to incidental learners after both four and eight 

trials. Insofar as events associated in the past with Inten­

tional learning did not facilitate incidental learning, the 

hypothesis that secondary reinforcement accounted for set 

generalisation was not supported. 

Winnick 1*>, who also viewed the concept of a general­

ized set to learn as a special case of stimulus generalisation, 

reasoned that subjects given an incidental learning task would 

benefit from prior intentional learning of material with 

similar content, because a set to learn such material would 

1$. Wilms A. Winnick, "Transfer of Set in Incidental 
Learning1*, in the American Journal of Psychology. Vol. 71, 
Mo. 2, issue of June 193(8, p. 3^9-403. 
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transfer to the incidental learning situation. However, she 

found no difference in incidental learning of material 

similar to and different from that previously learned inten­

tionally. There was some suggestion that certain character­

istics of the incidental learning task might have interfered 

with the transfer of set. 

These studies of set in incidental learning cast 

doubt on the suitability of the incidental learning model for 

testing the validity of the reinforcement principle. It is, 

apparently, difficult if not impossible to devise an experi­

ment in which subjects are exposed to the learning task 

without evoking a set to learn it. A study by Postman and 

Turns-^ came close to meeting the requirement. Their subjects 

learned a verbal maze in which the correct path was designated 

by specific examples of a class concept (fruit, or articles 

of clothing). A group, simultaneously exposed to items 

designating the path that they were not required to learn, 

showed incidental learning of the presence of the irrelevant 

stimuli, but not of their serial arrangement. Once again, set 

generalized, to some extent, but on© might ask in this study 

if lack of overt practice rather than lack of motivation could 

have accounted for the inefficient learning of serial order 

under incidental learning conditions. 

19. Leo Postman and A. H. Tuma, "Latent Learning in 
Human Subjects", In the American Journal of Psychology, 
Vol. 67, No. 1, issue of Ka'rch"T5347"p. 119-123. 
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3. Attempts to Eliminate Intent to Learn 

Another line of attack on the reinforcement principle 

has been to study whether the action of reinforcement is 

independent of intent to learn, and so of motivation and 

drive or drive stimulus reduction. If the action of rewards 

is automatic, and independent of intent to learn, a problem 

is posed for the drive reduction postulate. 

Typically, subjects are asked to respond with numbers 

to a series of words, and certain responses are reinforced, 

by being called either 'right' or 'wrong', according to a 

pre-arranged pattern. Intent to learn is said to be elimin­

ated by telling subjects that they are taking part in a study 

of extrasensory perception, and that a response which is 

'right' on one trial may be 'wrong' on another. 

*allach and Henle^ found that rewards did not 

strengthen stimulus-response connections under these in­

cidental learning conditions, thus casting doubt on the 

universality of Thoradike's Law of Effect. Assuring subjects 

that the same responses would be correct or incorrect on 

later trials apparently introduced a set to learn, for 

20. Hans l*allach and Mary Henle, "An Experimental 
Analysis of the Law of Effect", in the Journal of Experimental 
Psychology, Vol. 2B, No. 4, issue of ApriT"I53JX7~P^ y^JWT" 
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repetition and recall of rewarded responses increased 

markedly21. Postman and Adams22 objected that changing the 

reward pattern on successive trials provokea a uet against 

repeating. When they tested on the second trial the effect 

of rewards on the first trial, they found evidence for the 

automatic effect of rewards in the absence of motivation. 

Porter23 repeated the Postman and Adams study with 

modifications, to ensure that subjects did not learn the 

purpose of the experiment, and to control certain factors 

that Increased the discriminability of rewarded responses. 

The automatic effect of reward persisted, although it was 

not as great as in the Postman and Adams experiment. 

bitterman^ also repeated the Postman and Adams 

study, and found a non-significant tendency to repeat 

rewarded responses. Rewarded subjects who were told, after 

21. Hans ttallach and Mary Henle, *\-s Further Study of 
the Function of Reward", in the Journal of Experimental 
Psychology. Vol. 30, &o« 2, issue of February*"'l942, 

22. Leo Postraan and Pauline Austin Adams, '*perform­
ance Variables in the Experimental Analysis of the law of 
Effect", in the American Journal of Psychology, Vol. o?, 
No. 4, issue of December 1954, p.~*6l£-631. 

23. Lyman W. Porter, "The Effect of 'Right' in a 
Modified Thorndikian Situation", in the American Journal of 
Psychology, Vol. 70, Mo. 2, issue of JunFT^T, p. 219-23J6T 

2A. M. E. Bitteriaan, r; Information and kffect in 
Incidental Learning", in the American Journal of Psychology, 
Vol. 69, $0. 3, issue of beptimb^rriT55o7™P* 4lO-4lCT"' """'' 
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errors, what the correct responses were, showed a marked 

tendency to shift to responses designated as correct, which 

led Bitterman to conclude that information and not effect 

was the significant factor influencing recall. Postman and 

Adams25 drew attention to the fact that effect h*d also 

influenced recall, although only to a limited extent. The 

issue was unlikely to be resolved with symbolic verbal 

reinforcement. 

If one accepted the assumption that the extrasensory 

perception orienting task, and the statement that the same 

responses might not be rewarded on later trials, together 

eliminated intent to learn, one would probably conclude from 

this series of studies that learning can occur in the absence 

of reinforcement in the drive reduction sense. However, 

apart from the fact that no evidence is presented that the 

orienting task does not produce a covert set to learn, there 

is the possibility, suggested by f'orter̂ o, that rewards 

might produce implicit rehearsal of responses, even without 

intent to learn. To test this possibility, Porter used shock-

cessation as an unambiguous reward unlikely to cause rehearsal. 

25. Leo Postman and Pauline Austin -\daise, H0n Recent 
Studies of tne Law ©f Effect in Incidental Learning", in the 
American Journal of Psychology, Vol. 70, No. 4, issue of 
6'ecem©er"l957i p™f"©42-©4£'. 

26. hymn W. Porter, "Sffact of Shock-Cessation as an 
Incidental Reward in Verbal Learning", in th© American Journal 
of Psychology, Vol. 70, No, 3, issue of September 1^57, 
p. 421-426. 

file://-/daise
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Subjects were not told that particular responses terminated 

shock. There was no evidence that reward (shock-cessation) 

increased th® recall of responses. This study failed to 

support not only the Thorndike Law of Effect but also the 

drive reduction postulate. A possible explanation of the 

findings is that shock elicited responses that Interfered 

with learning, ao that shock-cessation was not an effective 

reward. 

In summary, the incidental learning studies have not 

thrown much light on the role of reinforcement in learning. 

Ko on© has yet eliminated the possibility of a covert set to 

learn. "Incidental learning™ is a term that reflects the 

experimenter's judgement, and not the subject's set. 

It is now usual to define incidental learning 

operationally, as learning in the absence both of an experi­

mentally administered instruction to learn, and of an 

introspectively reported intention to learn. Such a 

definition avoids the Issue of whether Incidental learners 

are or are not set, and motivated, to learn. 

There appears to b® ample evidence that intentional 

learning is more efficient than incidental learning, but the 

requirement for an operational definition for incidental 

learning raises the question of whether intent to learn is the 

sole, or even a critical reason for the superiority of 

intentional learning. 
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4. The Orienting Task 

It has already been noted that an orienting task ic 

necessary, to ensure that incidental learners are exposes to 

the stimulus material. Intentional learners eijy or may not 

be given the same orient in*/ task. If not, one may question 

the worth of the experiment, because intentional and incid­

ental learning measures would not have been obtained under 

identical conditions, with a single independent variable, 

the instructional set. If they are, on the other hand, it 

is legitimate to ask if the orienting task might facilitate 

or impede intentional learning. 

oaltsman27 asked both intentional and incidental 

learners to sort cards on which were printed the items to 

be learned. Retention scores of intentional learners were 

not significantly higher than those of incidental learners, 

a finding that led ialtaraan to suggest, at first, that the 

relative success of intentional learners in many earlier 

studies was due, in part, to not requiring theos to perforin 

the orienting task prescribed for Incidental learners. 

An alternative explanation was that intentional 

learners, set for speed as well as for accuracy of sorting, 

27. Irving J. i;altaatan, "The Orienting Task in 
Incidental and Intentional Learning", in the American 
Journal of Psycholop-, Vol. 66, So. 4, issue of 
BctoBer" 1951, p. 1^3-597« 
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did not take enough time to memorize stimulus items. 

Neimark and Saltznsan^ found that intentional learners who 

had the same orienting task as incidental learners were 

nearly as successful as intentional learners who did not 

perfors the orienting task land more successful than in­

cidental learners).provided that stimulus iteas—two-digit 

numbers on a memory dru®—were presented slowly. . hen 

intentional and incidental learners had the same orienting 

task, fast rates of presentation of stimulus items inter­

fered Kiore with intentional learning. Conversely, with 

length of time of exposure constant, intentional learners 

benefitted more frora an increase in the number of exposures 

per iteia.29 

Saltzsian^ produced further evidence that some 

orienting tasks mlnis&ze the effect of instructions to 

memorize, either because the orienting task is such that 

28. Edith Neimark and Irving J. baltaman, 
"Intentional and Incidental Learning with Different Kates 
of Stimulus-Presentation", in the American Journal of 
Psychology, Vol. 66, No. 4, issue of October 1^577 
pTbl8-621. 

29. Irving J. l>altzman and Kita L. Atkinson, 
"Comparisons of Incidental and intentional Learning after 
different lumbers of btiiaulus Presentations", in the American 
Journal of Psychology, Vol. 67, Mo. 3, issue of oeptemEer 
1954, p. ffiZySZ. 

30. Irving J. iSaltzaan, "Comparisons of Incidental 
and Intentional Learning with Different Orient in fj Tasks", in 
the American Journal of .Psychology, Vol. 69, &a. 2, issue 
of Juni~T95oTp« Tfh^rfu' 
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incidental learners make much the same responses to the 

learning task as do intentional learner®, or because re­

sponses to theorienting task interfere with intentional 

learning. Postman and Adams^l found no difference between 

intentional and incidental learners when the orienting task 

was matching stimulus nonsense syllable© with geometric 

figures, but reported intentional learners to have the 

higher retention scores when the orienting task was giving 

meaningful associations to nonsense syllables. In general, 

if the orienting task favors discrimination of stimulus 

itenss, it is unlikely to interfere with intentional learning. 

oaltsaian-^ has also suggested that the critical 

difference between intentional and incidental learning may 

be simply that those subjects who are intent on learning 

rehearse stiiaulus material between and during learning 

trials. He was unsuccessful in devising a study that would 

eiimiaatre intra-trial rehearsal, but found evidence, in the 

course of the study, that intentional learners were more 

confident of the judgements they made, based on learning, 

and could not be as easily misled by false cues. 

31. Leo Postman and Pauline Austin Adams, "studies 
in Incidental Learning: IV. Th© Interaction of Orienting 
Tasks and Stimulus Materials", in the Journal of Experi­
mental Psychology, Vol. 51, Ko. 4, issue oF~April 1956, 
p. j^mT~ 

32. I rv ing J . Saltzioan, " Inc iden ta l and In ten t iona l 
Memory for Lifted weights*, in the American Journal of 
rsvchplogy, Vol. 70, Ho. 2, i s sue oT~7um T$*rft"~pT~2?5-Z5y. 
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The nature of the orienting task has recently been 

used to account for the finding that incidental task per­

formance did not vary v*ith intentional task difficulty. 

Mechanlc33 argued that there would be less incidental learn­

ing with a hard than with an easy intentional learning task, 

regardless of incidental task difficulty, because more of 

the available time would be utilised in responding to the 

hard intentional items. Be did not find such a difference, 

and reasoned that the expected task competition effect was 

offset by the orienting task, which required subjects to 

pronounce, and so respond differentially to, incidental items. 

5. The kolas of 1'rlve and Cue Utilisation 

In recent years, the emphasis In studies of incidental 

learning seems to have shifted from testing the reinforce­

ment orinclple, and questioning the independent reality of 

incidental learning, to dain/r what Shellow34 suggested 

nearly forty years ago—analysing it© determining factors, 

and seeking, experiiaentally, the laws that govern it. It is 

generally assumed, if not universally accepted, that in­

cidental learning is worthy of study as an independent 

33. Arnold Mechanic, "The Distribution of Recalled 
Items in Simultaneous Intentional and Incidental Le^rnin^'", 
in the Journal of tage r intent a I Psychology, Vol. 63, Mo. 6, 
issue ©f~TunTT^oTrp.3f>::600. 

34. £>adie Myers ohellow, op. c.it. 
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phenomenon,and that it cannot be explained away as intention­

al learning under a weak and intermittent set, differing 

from it mainly in amount. Investigators have tended to 

centre their efforts on studying the effect on incidental 

learning of subject, environmental and task variables that 

are known to influence the course of intentional learning. 

Two of the subject variables are drive, as measured by a 

scale of manifest anxiety, and cue utilisation. The former 

has been conceptualized as an indicator and the latter as a 

consequence of activation level, or arousal state. 

In a recent review of research on anxiety, Martin^ 

suggested that anxiety was one of many arousal states that 

can be differentiated from a general state of activation, 

as arousal becomes more intense. However he concluded that 

no clear-cut pattern of physiological-behavioral responses 

associated with anxiety arousal, distinguishable fross other 

arousal patterns, has been demonstrated. 

His conclusion is in accord with the concept of 

emotional responsiveness as a drive component. For many 

years, Duffy^^ argued for a second-order concept of arousal 

35. Barclay Martin, "The Assessment of Anxiety by 
Physiological Behavioral Measures", in th© Psychological 
Bulletin", Vol. 5$, Ho. 3, issue of May 1961, p. '234-255. 

36. Elizabeth Duffy, "The Psychological significance 
of the Concept of * Arousal* or ' Activation*'*, in the 
Psychological Review, Vol. 64, Mo. 5, issufc of September 

my, P. ££$-275. 
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or activation that would obviate the distinction between 

emotion and motivation. She posited an Inverted U-curve 

relationship between activation level and quality of per­

formance, with both extremes of arousal associated with poor 

performance, she cited evidence for persistent and charac­

teristic individual differences in degree of activation by 

the same situation. Eesponsive, easily aroused subjects 

are revealed by their reactions to a wide range of stimu­

lation, by differences in cortical potential, and by their 

reflex behavior. She considered anxiety to be a form of 

over-arousal or hyper-responsiveness. 

The activation concept helps to explain the paradox 

that increasing emotion appears to be associated sometimes 

with improvement and sometimes with impairment of perform­

ance. It has strong psychophysiological support. 

Lindsley's37 theory of emotion related the activation 

concept to studies of the ascending reticular activating 

system. Fuster^, to cite one of many examples of confirm­

atory evidence, found that moderate stimulation of this 

system facilitated the accuracy -and speed of visual dis­

crimination in rhesus monkeys, but that strong stimulation 

37. Donald B. Lindslsy, "Emotion", in :->.S. Stevens 
(Ed.), Handbook of, Experimental Psychology, >ew xork, 

r.usy, rwrTp^vrj^iv: — 
3&. Joaquin fc, Fus t e r , "Effects of stimulation of 

Brain Steffi on Tachistoscopic Percept ion", in Science, Vol. 
127, Ho. 3290, i s sue of 1? January 1956, p . l 5 X 
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increased reaction time and decreased the number of correct 

responses. Hebb39 called the single-mechanism theory of 

motivation and emotion "the best unifying concept that is 

available to us at present." 

Malmo^ summarized three main approaches to acti­

vation, noting that theorists of the Hull school, although 

they rarely used physiological measures, and concentrated 

on aversive aspects of drive, came close to the activation 

principle—motivation without a directive function. Else­

where^ „ he suggested the use of the Taylor Manifest Anxiety 

Scaled, {A-Scale;, developed as a measure of Hull's general­

ized drive, to select subjects for studies of physiological 

aspects of motivation. Intentional learning and condition­

ing studies in which the A-^cale has been used as a measure 

of emotionally-based drive are considered in Appendix 1« 

The evidence indicates that performance on tasks involving 

strong, competing responses is impaired under conditions of 

39. Donald Olding Hebb, A Textbook of Psychology, 
Philadelphia, Saunders, 1956, p. 1597 "~ 

4G. Robert B. Malmo, ''Activation—A neuropsycho­
logical Dimension", in the Psychological Review, Vol. 66, L'o.6, 
issue of November 1959, p. Wf-jtfb. 

4 1 . Robert B. fcialmo, "Anxiety and Behavior Arousal", in 
the Psychological Review, Vol. 64, Ko. 5, issue of September 
1 9 5 7 7 P ^ W - 2 T J T : 

42. Janet A. Taylor, MA Personal i ty iicale of Kariifest 
Anxiety*1, in the Journal of Abnormal and soc i a l Psychology, 
Vol. 4$, fco. 2, issue of AprTTT$53, p . 2t*5-29?T. 
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high drive, as measured by th© A-Scale, but that high drive 

facilitates performance on tasks where only a single response 

tendency is evoked. (Hebb^3 has suggested that diffuse bom­

bardment of the reticular activating system under high drive 

conditions might perhaps facilitate incorrect responses with 

complex tasks, and so impede performance.) 

Support for the Inverted U-curve relationship be­

tween arousal and performance level came from a study by 

Stennett^. He compared the performance of subjects on a 

tracking task under several stress conditions, ranging from 

one in which subjects were told that their scores would not 

be recorded to one where the seore determined whether they 

earned a money bonus and avoided a painful electric shock. 

He found that tracking performance improved as rewards for 

correct performance increased, but showed impairment under 

the extreme condition, where a subject could earn a 55.00 

bonus for high performance but would receive a 150-volt shock 

if he did not reach the high level. In general, an increase 

in arousal (defined by increasing stress) Improved perform­

ance up to a point, and then impaired it, 

43. 0.0. Hebb, "Drives and the G.K.S. (Conceptual 
Nervous System)", in the Psychological Review. Vol. 62, 
flo, 4, issue of July 19557 P« 243-2 5Z. 

44. Richard G. Sttnnstt, "The Relationship of Per­
formance Leval to Level of Arousal", in the Journal_of 
£y£grigenta_lpsychology, Vol. 54, No. 1, Issue""©? July 1957, 
p. 54-62. 
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One may use either a stimulus-induced or a response-

inferred method to manipulate activation level (drive level, 

emotional responsiveness) experimentally. Stimulus-Induced 

methods include using noxious stimuli (such as shock, or 

threat of shock) criticizing, or experimentally causing the 

failure of ego-involved subjects, and obtaining measures 

during real life stress situations (just before doctoral 

oral examinations, or parachute jumps). Response-inferred 

methods involve the use of measures, such as projective testo, 

or self-report scales like the A-Scale, which are assumed, 

or shown, to be coordinated with the underlying construct. 

One effect of high activation is said to be reduction 

of the range of cues to which a subject will respond̂ --*. Th© 

concept of cue utilisation was a by-prouuct of the Hew Look 

in perception. Bruner*0 hypothesized that a person in a 

perceptual recognition situation gathers cues in order to 

discriminate, and responds with a class name when he has 

enough cues to satisfy himself as to the stimulus object's 

identity. People are said to differ in the number of cues 

45. J.A. Easterbrook, "The Effect of Lmotion on Cue 
Utilisation and th© Reorganisation of Behavior", In the 
Psychological Review, Vol. 66, Jio. 3, issue of May 1959, 
p. 183-201. 

46. Jerome !••. Bruner, n0n Perceptual Readiness", 
in the Psychological Jeylew, Vol. 64, Ko. 2, issue of 
March 1 # 7 ? TO-I52T—' 
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they accumulate before a recognition response, and one of 

the variables correlated with cue utilisation on which they 

differ is said to be activation level, or drive level. 

Tol^an^ reported that, under strong motivation, 

rats tend to fixate a specific path through a maze, and do 

not learn the general orientation of the imz® pattern. It 

can be inferred from the Spence and Lippitt^ test of sign-

gest&lt theory that strong thirst motivation decreases 

learning by rats of the position of irrelevant food incen­

tives. In humans, perception of threat to the self is said 

to produce "tunnel vision", or reduction of the perceptual 

field to th© area of perceived threat, while, if need is too 

great, awareness may become so acute that differentiation 

of other parts of the field ceases^. It hos been noted, 

clinically, that high anxiety interferes with performance on 

measures of digit span. Bruner, tetter and Papan@k'>0 con-

eluded that over-motivation was one of two conditions that 

47. Edward C. Tolaan, "Cognitive kaps in Rats and &enw, 
in the fsycholojdsal^Review, Vol. 55, Ko. 4, issue of July 
1946, p. lW-208* 

48. Kenneth /». Spence and Ronald Lippitt, 'V,n 
Experimental Test of the Sign-Gestalt Theory of Trial and 
Zrror Learning", in the Journal of Experimental Psychology, 
Vol. 36, no. o, issue of Bic«£bar'i94o, p. 4$I-352. 

49. Arthur it'. Combs and Donald Snygg, Individual Be­
havior: A Perceptual Approach to Behavior, ^®wnrori7^ari^r> 

50. Jerome 3. Bruner, Jean Matter, and jJ.ria.ra lewin 
Papenek, ""Breadth of Learning as a Function of ;:*rivfe Lvvel 
and Mechanisation", in the j^cho^oj^caxaeriew, Vol 62, 
Ko. 1, issue ©f January 19557 p. 1-18." 

http://jJ.ria.ra
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decreased breadth of learning, or the use of peripheral 

sensory cues. In short, strong activation restricts cue 

utilization In perception and learning. 

Bahrick, FItts and Rankln^l tested the hypothesis 

that an incre-ise in incentive results ir. increased per­

ceptual selectIveness, favoring those parts of the 

perceptual field interpreted by subjects as most relevant. 

Their subjects were given a central pursuit-rotor t^sk, 

for which there was a sliding scale money bonus for good 

performance, and three intermittent peripheral tasks, 

differing in relevance to the central task ana in the ease 

with which they could be perceived. Hirh incentives faci­

litated central task performance, but interfered -with 

peripheral task performance. 

The relationship between Incentive and perceptual 

selectlveness was extended by Bahrick52 to incidental learn­

ing. His subjects were given a serial anticipation task, 

with geometric forms as the stimulus material. They were 

then tested for incidental learning of colors with which 

51. Harry P. Bahrick, paul h. Fitts .snd Kobert £. 
iiankin, "Effect of Incentives Upon Reactions to Peripheral 
Stimuli", in the Journal of Experimental ^sycholofly, Vol. 44, 
he 6, issue of DeceSEer I952"7p« 4CK)-4QoT 

52. Harry ?. Bahrick, "Incidental Learnin: under Two 
Incentive Conditions", in the Journal of Experimental Peyeho-
lojy_, Vol. 47, Ko. 3> issue ofnfeatch""T$5E," p• "TfS^TyX 
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the forms were f i l l e d , k high Incent ive group was to ld tha t 

they would be paid for good performance. A low incent ive 

group was t o l d t o t r e a t the task as i f i t were an un in t e r e s t ­

ing l e c t u r e . The low incent ive group required more t r i a l© 

t o c r i t e r i o n on i n t e n t i o n a l l ea rn ing , of course. »ihen ra te 

of l ea rn ing was con t ro l l ed , the high incen t ive group d i s ­

played s i g n i f i c a n t l y l e s s i n c i d e n t a l l ea rn ing . In another 

s tudy, Bahrick53 asked subjec ts t o learn a s e r i a l l i s t of 

nonsense s y l l a b l e s , and then t e s t e d them a t f ive stages of 

i n t e n t i o n a l l ea rn ing for memory of geometric forms in which 

the s y l l a b l e s were embedded. As the goal of i n t en t i ona l 

t a sk mastery was approached, i nc iden t a l learn ing decreased. 

Resul t s of these two s tud ies were in te rp re ted as evidence 

for g r e a t e r v a r i a b i l i t y of se t ( t ha t i s , g rea t e r cue u t i l i ­

za t ion) when coexis t ing goal demands were equal , with cogni­

t i o n s r e l a t i n g se t t o goal attainment becoming more firmly 

e s t ab l i shed as the incent ive or goal demand increased. 

In an i nc iden ta l learn ing study, the experimenter 's 

i n s t r u c t i o n s determine which cues w i l l be prepotent and 

which i r r e l e v a n t , and, so t o speak, in the margin or p e r i ­

phery of a t t e n t i o n . Th® ro le of an incent ive i s to fur ther 

reduce the range of a t t e n t i o n , by increas ing i t s i n t ens i t y 

53. Harry i». Bahrick, " Inc iden ta l Learning a t Five 
Stages of I n t en t i ona l Learning*, i n the Journal of Experi-
c e n t a l Psychology, Vol* 54* Ho. 4 , issue"^F™0cTob^r~l?9577 
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and narrowing ita focus, warding off distraction and so 

decreasing utilisation of irrelevant cues. 

Easterbrook54 cited the Bahrick studies as part of 

the evidence for the generalisation that an increase in 

drive is associated with a reduction in the range of cue 

use, when the direction of behavior is constant. He argued 

that a drive increment may facilitate or impair relevant cue 

use, depending on task complexity, but that it will always 

impair learning 01 peripheral cues* 

he was called to task by Kausler and Trapp55 for 

not distinguishing between incentive and, drive manipulation. 

Drive theorists such as Spence distinguish between the ener­

gising (drive) and the directive (incentive) aspects of 

motivated behavior. (In Spence*s behavior theory, incentive 

magnitude combines additively with drive strength, so that, 

in practice* an increase in incentive should act much as 

does an increase in drive.) Easterbrook's reasoning is, 

perhaps, consistent with a cue-stimulus or non-drive theory, 

where the distinction between energising and directive roles 

is irrelevant, because all behavior is motivated by stimulus 

conditions• 

54. J. A. Laeterbrook, pp.eit. 

55. Bonald H. iUusler and t. Philip Trapp, "Motiva­
tion and Cue Utilisation in intentional end Incidental 
Learning'1, in the Pgychologlgal Keylew* Vol. 67, No. 6, 
iseue ©f November IV&OTp* 373-3797" 
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In &ny event, there Is direct evidence for the 

deleterious effect of stimulus-induced and response-

inferred drive on incidental learning. 

Abora56 found that e&o threat (experimentally in­

duced failure) had no effect on retention of material 

acquired by intentional learning, but that incidental 

learning retention scores were depressed. 

Silverman**' manipulated task difficulty and shock 

threat in a study in which subjects were given incidental 

auditory stimulation, in the form of a list of two-syllable 

words repeated at five-minute intervals. Task difficulty 

and shock threat decreased incidental learning. 

Kohn-** had subjects study a detailed story under 

threat of shock. The quantity of story detail recalled 

was lower than for a control group, with the greatest loss 

under stress feeing for irrelevant detail. 

Several investigators have used the A-Scale to 

select subjects differing in drive or emotional responsiveness, 

56. Murray Abern, **The Influence of Experimentally 
Induced Failure on the Retention of Material Acquired through 
Set and Incidental Learning*", in the Journa1 of ExperimentalI 
Psychology, Vol. 45, Ko. 4, issue of ApriT~19^, p. 225-231. 

57. Robert £. Silverman, "Anxiety and the Mode of 
Response", in the Journal of Abnormal end.Social Psychology, 
Vol. 49, Mo. 4, issue of fS5to^er*I95I7*"p. 3H!-1>42~7 

56. Hugh Kohn, "Effects of Variations of Intensity of 
Experimentally Induced Stress Situations upon Certain Aspects 
of Perception and Performance", in the Journal of Genetic 
Psychology, Vol. 65, Second half, lssuo"ofOecember '195^7 
p72l9^fa£. 
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for studies relevant to the effect of level of arousal, or 

drive, on cue utilization and incidental learning. 

Siegaaan$9 instructed high and low A-5cal@ groups to 

copy standard stimuli (Bender-Gestalt figures) and then 

tested thera for incidental memory of the stimuli. He con­

cluded that anxiety had a disruptive effect on Incidental 

learning. Splelherger, Goodeteln and Dahlstros^0 carried 

out a similar study with larger groups, an Interpolated 

task, and data on the difficulty values of the Bender-

Gestalt figures. High drive subject© were better at re­

producing from meaiory th® easy Item©, while low drive 

subjects were superior on difficult items. These finding© 

&re in accord with the KU1I~.L> pence theory of the inter­

action of habit strength find drive strength, in the 

intentional learning ©f simple and coisplex material. They 

do not, however, support the contention that high drive is 

associated with low incidental learning, regardless of 

task difficulty. 

59. Aron W. Siega&an, "The Effect of Manifest Anxiety 
on a Concept Formation Task, a Nondirected Learning Task and 
on Timed and Untiiaed Intelligence Teste", in the Journal of 
Consulting Psychology. Vol. 20, Ho. 3, issue of Jw»e~T95oT" 
pTT75-17l. 

60. Charles 0. Spielberger, Leonard D. Goodstein and 
W. Grant Uahletrom, "Complex Incidental Learning as a Function 
of Anxiety and Task Difficulty", in the Journal of Lx.perl-
mental Psychology, Vol. 56, Ko. 1, issue of""July "193157"* 
pTTB-"5X7 
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Durvall predicted, from the Hull-Spence theory, a 

negative relationship between level of A-Scale measured 

drive and both intentional and incidental learning of complex 

material. When she adjusted results to control the effect 

of intelligence, she found that level of drive was unrelated 

to either kind of learning. (She was able to suggest ex­

planations for her results which were compatible with the 

Hull-Spence theory.) 

Maltzman, Fox and Horrlr-ett^2 reported that high 

A-Scale subjects were less likely than low A-Scale subjects 

to shift frosa a dominant set to a direct solution, when 

attempting to solve Luchins water jar problems. In Hull-

Spence terms, an increase in drive increased the excitatory 

potential of responses with the strongest hsbit strength. 

Alternatively, it could be said that high drive subjects 

were unable to utilize new task-relevant cues once a dominant 

set was established. 

61. Mary Irene Durvall, "The Effect of Manifest 
Anxiety upon Incidental &n& Hew Task Leaminr", in 
Dissertation Abstracts, Vol. 17, Mo. 3, issue of 1957, 
p. 

62. Irving Kiltsaatt, Jack Fox and Lloyd Morrisett, 
Jr., "Souse Effects of fenifest Anxiety on Mental Set", in 
the Jpupgl OJL&pejrjlja^^ Vol. 46, Ko. 1, 
issue of July I V J J T P - P S ^ B T . 
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Silverman and Blit»"3 compared the performance of 

high and low A-^cale subjects on incidental memory for two-

digit numbers presented at the same time as the intentional 

task, serial anticipation of nonsense syllables. High 

drive was associated with lower incidental learning. (There 

were also three stress conditions, threat of shock that 

could not be avoided, threat of shock that could he avoided 

by correct responses, and no shock threat. Threat of shock 

that could be avoided improved the performance of low 

A-Scale subjects, but threat of unavoidable shock impaired 

their performance. Stress had no effect on the performance 

of high drive subjects.) 

studying the utilisation of previously irrelevant 

cues as a basis for new discriminations in a concept learn­

ing task, Sraley^ found that the difference between drive 

groups, defined by A-Scale scores, was not related to either 

the acquisition or the utilisation of irrelevant cues. 

63. Eobert L. Silverman and Bernard Blits, 
"Learning and Two Kinds of Anxiety", in the Journal of 
Abnormal and Social. Psychology, Vol. 52, foo.37*"^®ue of 

my 1956, p. "30lo35. 

64. Loy S. Braley, "Some Conditions Influencing 
the Acquisition and Utilisation of Cues", in the Journal 
of Experimental Psychology, Vol. 64, Ho. 1, issue^of1 
July 19oi, p. 62-6ST 
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l a u s l e r , Trapp and Brew@r^5 var ied d r ive , measured 

by the A-Scale, instead of incen t ive in a study otherwise 

s imi la r t o the Bahrick ( 1 9 5 4 ) ^ i n v e s t i g a t i o n , i n which 

subjec ts were t e s t e d for i nc iden t a l memory for colors em­

bedded in geometric forms. High dr ive subjects were superior 

on the i n t e n t i o n a l t a sk , s e r i a l a n t i c i p a t i o n of fo r a s , but 

the groups did not d i f f e r on t he i nc iden ta l learning r e t en ­

t i o n measure. When non-s t r e s s and s trong ego-involving 

i n s t r u c t i o n s were used, ins tead of the n -^ca le , r e s u l t s 

were th® saiae. 

Their f indings obviously did not support the simple 

hypothesis t h a t an Increment t o emotionally-based drive in -

ev i t ab ly reduces i nc iden t a l l e a rn ing . Kausler and Trapp l 

suggested t h a t the pos i t ion ing of i r r e l e v a n t cues was im­

p o r t a n t . When i r r e l e v a n t cues are within the reduced 

perceptua l range of high dr ive subjec ts (as vhen color i s 

a c t u a l l y ins ide form), aoisowhat saor& inc iden ta l learning 

t akes p lace than when these cues are r e l a t i v e l y pe r iphera l . 

In Hull-Spence theory t e n t s , the net effect of low Urivc 

65 . Donald H. Kausler, E. Phi l ip Trapp ano ^harlec 
L. Brewer, " In t en t i ona l and Inc iden ta l learning und* r Hlf.h 
and Low fcjaotional Drive Levels ' ' , in the Journal, of. £x£eri-
WSS^sJLSi^^StSSL* y°^ 5S, Ho. 6, Issue of j@ct.aBer~l959*r 
p . 4^2-455• 

66. llsxrry ? . S h r i e k , 1954, o ^ c i t . 

67 . Donald fi. Kausler and ! , Thi l ip 'Jrapo, op_.c£t. 
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and strong habit strength i s then offset by the net effect 

of high drive and weak habit strength. They suggested 

three reasons for the lack of agreement assongst findings 

as to the effect of cue u t i l i za t ion and arive on incidental 

learning: 

1. Different methods have been used to vary 
motivation, such as change© in incentive 
strength, changes in stress-induced drive, 
and differences in A-Scale scores. 

2. Tasks have differed In complexity and 
d i f f icu l ty . 

3 . The physical positioning of irrelevant cues 
has differed, and, in at leas t one study, 
irrelevant cues have been nres&nted to a 
different sense modality.0® 

I t may be added that not only have the studies not 

been comparable, because of differences in task and pro­

cedural var iables , but also that there has been l i t t l e 

attempt at repl icat ion. The studies have also suffered, 

in eost instances, froa lack of clear hypotheses as to 

the effect on incidental learning of variables that are 

known to influence Intentional learning. Three of these 

variables are drive, incentive motivation, and task 

d i f f icu l ty . 

6$. Robert E. Silverman, op .c i t . 
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6 . The Hull-l>pence Behavior Theory. 

In H u l l ' s uehavior t h e o r y ^ , t i ^ proba>,j 1 i t y of s 

r e s conoe , K, t,<ns ;j 1 unc t ion of e x c i t a t o r y p o t ~ n t l . . l , sLr, 

which, v.hen otht r c o n d i t i o n s were c o n s t a n t , ..AS i t r c l f 1 

func t ion cf t h e product r-l h a b i t r t r e n r t h , sHr, -nd d r i v e 

s t r e n g t h , D. The i n t e r v e n i n g v ; r i t A ' l e s , rHr :,nJ 0 , wer'1 

o p e r a t i o n a l l y de f ined , tne former z; tho n i b<-r of r e ­

inforcement r ariu the- l e t t e r by d e p r i v a t i o n t i & e , t h e 

cencent r , t i o n of c e r t a i n horraones i n th*-, b lood , the c t rcr .p th 

cf c noxious s t i m u l u s , jnj otJ>,r j - t c c c ^ n t c^n lit"5 one . 

. i l l needs p re re i . t i n dr. organic* , Lots, r e l e v a n t and 

i r r e l e v a n t , cou.cir.ea t o y i e l . th'1 e f f e c t i v e genera l d r i v e 

s t r e n g t h , 'ind &o t o f a c i l i t a t e ; ^ r f r u n c u I r r e l e v a n t 

needs / e r e . i s t i n g u i s h e j . fror>. rt. l e v a n t nteu., i n t e r r of 

r e l a t i o n s h i p ol -i need t o t h e object. 1:K 1 a^ur- r_ \ r »- T . , 

For cxar iple , i f v a t e r were tho rew re s food >nu];l L>c an 

i r r c l e v a r t need . 

6 9 . G1 ark I.. Hul l , 7 r i n c i ; l . . &_ "!„jJr;L_ vic._j__\r. 
I n t r o d u c t i o n t o Behavip r Theory " T e: <" fo ^>\,~ . a1 D I -, i on -
C e n t u r y - C r o f t s , 1943, xTT - 4"2t ^ 

http://ctrcr.pt
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In a later version of tho tneory, Hull'0 atated 

that variations in the magnitude of the reinforcing stimulus 

contributed to the level of another intervening variable, 

K (incentive motivation), which combined with sHr and D to 

determine sEr. He was influenced in this regard by Spence' . 

In Spence's notation, the relationship between habit 

strength, drive strength and incentive motivation is expressed 

as E - Hx (D+K)72. 

One of the threads of the nomological network that 

bounds the concept of drive is that the relative habit 

strengths of competing response tendencies must be taken 

into account before one can predict whether an increase in 

drive will facilitate or impede the correct response. This 

is no problem in conditioning studies, because, with only 

a single response tendency—to blink or not to blink, for 

example—one can readily predict that high-drive subjects 

will condition more readily than low-drive subjects. 

In verbal learning, one must consider the amount of 

competition within stimulus lists. If there is no, or only 

70. Idem, "behavior Postulates and Corollaries— 
1949", in the Psychological Hey lev. Vol. 57, Fvo. >, issue 
of May 1950, p7~173-lSO: 

71. Kenneth W. Spence, Behavior Theory and Con­
ditioning, New Haven, Yale University "Press, rf$bt p. 133 
seq. 



B&Vim OF THE LITERATURE 36 

slight, intra-list competition, one can predict that high 

drive strength will facilitate correct responses, as habit 

strength builds up on successive trials. When intra-list 

competition is high, there is a difference in habit strength 

early in learning in favor of incorrect responses, and th® 

effect of increasing drive is to increase th© siase of the 

difference. Accordingly, it is predicted that early In 

learning high drive will impede perforsance. As training 

progresses, the habit strength of correct reinforced re­

sponses will build up, until eventually the performance of 

high drive subjects should exceed that of low drive subjects. 

Under what conditions does a correct response occur 

in learning? Hull'3 postulat&d that reaction potential 

varied from ©osient to moment, and that the oscillations of 

cosoeting response tendencies were asynchronous. Thus, it 

was possible for a correct response to occur, even though 

the average value of its reaction potential was below that 

of competing incorrect responses. 

Spence distinguishes between appetitional drive 

states, defined in terms of deprivation, and aversive or 

emotional drive states, defined originally in terms of 

73. eiark Leonard Hull, A Behavior System: urn 
lajyC<4M£$lg^^ 
2te$M§&* «•* Haven, fax®lJiXversl£y Press, p. VyW7 
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noxious stimuli. In aversive situations, drive is assumed 

to be, in part, a function of the magnitude of a hypothet­

ical emotional response mechanism, which, when activated 

by aversive stimulation, organizes activity of the 

autonomic nervous system, and may energise certain cortical 

mechanisms.74 the reflex response magnitude of a particular 

person will vnry with the intensity of the stimulus. It is 

assumed that the magnitude of a reflex response is related 

to emotional responsiveness, through the latter'& contri­

bution to drive strength,often as an irrelevant need. 

In studies of Intentional verbal learainp, one may 

assume that incentive motivation is, on the average, a 

constant for all subjects, regardless of their drive levels. 

On the other hand, th® fact that there is little or no re­

vealed learning in the course of incidental learning can be 

attributed to negligible incentive motivation. Instructional 

set ensures that incentive motivation is, on the average, 

large during intentional learning and small during incidental 

learning. Instructions accompanying the presentation of the 

incidental learning retention task serve to increase incen­

tive motivation, with the result that there is a sudden gain 

74. Kenneth ¥. Spence, "A Theory of Emotionally 
Based Drive (It) and Its Uslation to Performance in : Implc 
Learning Situations**, in the American Psychologist, 
Vol. 13, no. 3, issue of ¥.arch~W^71^T)^Wtr~' 
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in reaction potential, and emission oi' responses that 

reveal incidental learning. 

From this research model, one may predict that 

incidental learning of verbal material will b© subject to 

the same effects of intra-liet competition as intentional 

learning of verbal material, but that these effects will 

be revealed only on the retention task. 

7. Some Conclusions and a Hypothesis 

This review of the literature on incidental learn­

ing has traced the phenomenon from Its origins, primarily 

in studies of the worth of testimony, through the period 

when set was recognised as the critical event distinguish­

ing incidental from intentional learning, to recent 

studies of the effect of cue utilisation and motivation 

on incidental learning. It has been shown that Incidental 

learning is of theoretical importance because it holds 

prottiae of casting light on th© role of reinforcement in 

learning, but that the crucial study, in which intent or 

motivation to learn is eliminated, has yet to be desifn&d. 

Accordingly, Many investigators have turned to examining 

the effect on incidental learning of task, environmental 

and subject variables that are known to influence inten­

tional learning. Finally, it has been argued that lack of 
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a clearly stated theory to generate hypotheses for incid­

ental learninr; studies, and lack of replication, have led 

to conflicting findings, in studies where incentive and 

drive have been manipulated. 

The present investigation had as its purpose the 

study of the effect on incidental learning of certain task 

and subject variables. The subject variable was drive, 

operationally defined In terms of scores on the A-Scale. 

Two of the task variables were the difficulty levels of the 

intentional task and of the incidental task. A third task 

variable was, ori/rinally, the positioning of incidental cues. 

It was reasoned from the Hull-Spence behavior theory 

that the performance of high-drive subjects on an incidental 

learning task that included hard and easy items but was low 

in intra-list competition would be superior to th^t of lovv-

drive subjects. From cue utilization theory, it was hy­

pothesized that all subjects would learn more readily 

incidental iten.s placed adjacent to the intentional leaininj 

task. The possibility of an interaction between intentional 

3rid iricide-r.tal tosk difficulty was envisaged. It was 

reasoned that all subjects '.Mould retain more readily Incid­

ental items exposed witn easy intentional items, learninr, 

of v.,hich would require less exposure time than ie<irnirr;: 

hard intentional items. 
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The first statement of the null hypothesis was; 

High- and low-drive subjects do not differ in their success 

in learning easy and difficult incidental task iteras posi­

tioned within and to one side of easy and difficult 

intentional task items. 

As will be seen, a pilot study showed that the 

positioning of peripheral incidental cues led to an appar­

ently insoluble design problem. The pilot study also 

suggested a requirement to examine the nature of th© orient­

ing task. In its final form, the statement of the null 

hypothesis was: The difficulty level (easy or hard) of 

intentional and incidental learning tasks, and the nature 

of the orienting task (spelling aloud or not spelling aloud 

incidental stimuli) do not affect incidental learning of 

verbal trigrasss hj high-drive and low-drive subjects. 



CHAPTER 11 

EXPERIMENTAL DBS108 

In this chapter are described the material® and the 

procedures used to conduct an experiment to test the 

hypothesis stated at the end of Chapter 1. 

Chapter II begins with a description of the selection 

of subjects for the experiment, with particular reference 

to th© use of a psychometric device to distinguish between 

subjects high and low on th© organisiaic variable, drive. 

Then follows an account of a pilot study carried, out to 

check on the adequacy of intentional and incidental learn­

ing task materials, and of th© experimental procedure. 

Modifications to th® hypothesis and to task materials and 

procedure consequent on pilot study findings are discussed 

next. The chapter concludes with a restatement of the taain 

hypothesis, and some implications of this hypothesis and 

the research design for analysis of data. 
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1. The Samples 

Subjects for t h i s experiment were drawn from two 

c l a s se s in in t roductory psychology a t Garleton Univers i ty , 

Ottawa. All the s tudents were naive t o verbal learning 

experiments. To avoid inf luencing the study, the course 

i n s t r u c t o r s (one of whom was the experimenter) did not 

r e f e r in t h e i r l e c t u r e s e i t h e r t o i nc iden ta l learning or t o 

the jBeasuresient of dr ive i n human subjec ts u n t i l a f t e r a l l 

t he data had been analysed. 

Under the guise of gather ing information on the 

r e l a t i o n s h i p between two measures of th© sasse persona l i ty 

v a r i a b l e , 175 ,students were given the Maudsley Personal i ty 

Inventory 1 and the Biographical Inventory^. In Appendix 2 

are discussed f indings in the ana lys i s of t e s t r e s u l t s , 

f indings t h a t were a bl-product of the main i nves t i ga t i on . 

I t w i l l suff ice here t o s t a t e t h a t twenty per cent of those 

t e s t e d scored 11 or l e s s on the &-3cale, t h a t twenty par 

cent scored 26 or more, and tha t subjects for the study of 

1 . Arthur ft. Jensen, "The ?;audsley Personal i ty 
Inventory", in MtitPgychologjlcg. Vol. 14, I'o. 4, i s sue of 
1958, P- 314-32l^r" 

2 . Janet k. Taylor , nA Personal i ty OQIIIQ of kanifeist 
Anxiety", i n the Journal of Abnormal and Gocial Psychology, 
Vol. 4^ , So. 2, i s s u r B T l p H I j 1555, p . 2W-W* ^H© 
Biegraphieal Inventory—so-cal led by Taylor—consis ts of the 
f i f t y A-Scale items embedded in 175 other items from the 
Kinnesota mult iphasic Personal i ty Inventory, including aost 
of the L-, T-t and X-Scale Iteras. 
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i n c i d e n t a l learn ing were drawn from these extreme groups. 

Test r e s u l t s of twenty-one ind iv idua ls with 

Maud3ley Personal i ty Inventory Lie-^cale scores of 11 or 

s o r e , or Biographical Inventory L-ocale ©cores of 7 or store, 

or F-Scale scores above 16, were considered to be inva l id ­

a t e d . Ko individual® with inva l ida ted t e s t r e s u l t s were 

se lec ted for the i n c i d e n t a l learn ing study. 

The group with low A-^cale score® included approxi­

mately equal numbers of males and fet&alee, but the high-

scoring group was predominantly female. Because of the 

p o s s i b i l i t y of a r e l a t i o n s h i p between sex and inc iden ta l 

l ea rn ing , high- and low-scoring groups were matched for sex 

composition by randomly drawing fro® male and female sub­

groups, wi th in the high-scoring and the low-scoring groups, 

t e n males and f i f t e en feusales with low A-Scale scores , and 

t e n s a l e s and f i f t e e n feisales with high A-wCale scores* 

With dr ive defined in tercis of scores on the A-.,cale, 

these two groups w i l l henceforth be re fe r red t o as the 

"high-dr ive" and the "low-drlvfe'' groups. The cons t ruc t , 

"d r ive" , c a r r i e s no impedimenta other than those asslrm-d 

t o i t in the Hull-Spence theory of behavior. The A-ccale 

was accepted, for the purposes of t h i s study, as a measure 

of d r i v e . The ciaiia t ha t the A-bcale i s s a t i s f ac to ry as a 

measure of dr ive i s considered in Appendix 1 . 
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Ko attempt was made t o match high-dr ive and low-

drive groups for learning a b i l i t y . F i r s t ly , i t was assumed 

that university students are a re la t ively homogeneous group 

in t e l l ec tua l ly . Secondly, i t was reasoned that i t would be 

be t te r t o replace subjects who did not meet selected learn­

ing c r i t e r i a , than to match groups as to intel l igence t e s t 

r e s u l t s . During the incidental learning study, three low-

drive and two high-drive sa les were replaced because of 

apparent inab i l i ty to learn paired-associates readi ly. 

They had less than six correct responses on the f inal in ­

tent ional learning t r i a l * One low-driv© female and one 

high-drive female were replaced because they had completed 

two successive error less t r i a l s before the twenty-fifth 

intent ional learning t r i a l . 

The age range of th® high-drive group was 19 to 36% 

(aediaa: 24) while that of the low-drive group was 19 t o 42 

(median: 24). 

Tea subjects for a p i lo t study to t e s t the adequacy 

of the verbal learning materials were drawn randomly from 

those with A-bcale scores between 12 and 25* 

2. Pilot Study: Materials and Procedure 

The purpose of the p i lo t study was to t ry out t e s t 

isaterials on a sssall sample of the population fro© which 
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h igh-dr ive and low-drive subjec ts were drawn for the msin 

Investigation. 

The original hypothesis called for positioning easy 

and d i f f icu l t incidental stimuli with and apart fros* easy 

and d i f f icu l t intent ional learning st imuli . The intentional 

learning task used in the p i lo t ^tudy vae a l i s t of sixteen 

paired-associates, and the incidental task items were 

nonsense sy l lab les . 

The stimulus siessbers of the paired-associates were 

t h r e e - l e t t e r consonant syllables from ',»itinera l i s t , eight 

with association, or "meaningfulness", values of 6 per cent 

or l ess , and eight with association values of 92 p®r cent or 

sore.•* The l e t t e r s of i t e m of the "hard" l i s t were not 

duplicated in the same position within the H a t , nor did they 

appear in the paired response. There were several duplica­

t ions in the "e&sy* l i s t , but these syllables were pa r t i ­

cularly meaningful because, with the addition of one vowel, 

each became a common four - le t te r monosyllable, easily 

associated with the paired response word. The hard stimuli , 

3* Louise R. Witmer, "The Association Value of 
Three-Place Consonant Syllables ' ' , in the Journal of, G©n®ti£ 
Psychology, Vol. 47, Ko. 2, issue of .Oeceiifoer, X93?# 
p . 337-15v» witwer'e association values represent the per­
centage of her twenty-five subjects (sale university students) 
who reported an association to a syl lable within four aeconoa 
©f seeing i t . 
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of which "ssjq" is typical, included a high proportion of 

letters that occur rarely in English, A typical easy 

stimulus was "pnk". Each of the sixteen syllables began 

with a different consonant. 

The response mesibers of the paired-associates were 

all five-letter dlsyllables* The eignt " h a n P responses 

were paralogy from &oble T8 list^*, with association values 

of 1*55 or less. The mean association value of these eight 

paralogs was 1.26. The eight Measy M responses were coaraon 

words. Four, taken from Noble 1s list, had an average 

association value of 7*95* 

This jaethod of selection of Intentional taak items 

presumably ensured a high initial habit strength for easy 

stimulus and response items, and a low initial habit strength 

for hard stimulus and response Items. ("Habit strength" is 

used here in the sense of wavaliability" of a response, or 

its position in a hypothetical hierarchy of verbal habits. i 

An attempt was made to manipulate task difficulty further, 

in terms of the associative strength between the stimulus 

and response members of each pair. Easy pairs were made up 

of items that could easily be associates. For example, 

4. Clyde %• Hoble, "An Analysis of Meaning11 in the 
Psychological lie view, Vol. 59, So. o, issue of November, 
X^?2^'p7^^T^3ST^ioblefs association values represent the 
%v@rm^B number of written associations given In sixty seconds 
to each verbal unit {paralogs and words} by 119 airmen in 
basic training. 
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" s r l * , which suggests " g i r l " , was paired with f,8*odelM, and 

"pak" which suggests "pink*, was paired with "melon". There 

was no reason t o expect a s i gn i f i c an t amount of p r e -

experiasent a s soc i a t i ve s t rength between members of hard 

pa i r a ; the p o s s i b i l i t y t h a t i d e n t i t y of l e t t e r s Right affect 

a s soc i a t i ve s t r eng th was reduced by ensuring- t h a t the aatfte 

l e t t e r did not appear in both st imulus and response members 

of any hard p a i r . A t y p i c a l hard p a i r was "s jq—balap". 

The inc iden ta l t a sk consis ted of s ix teen nonsense 

sy l lab les—a vowel between two consonants—from Glass ' s 

l i s t ' . Sight hard Items had assoc ia t ion values of 7 per 

eent or l e s s , and e ight easy items had assoc ia t ion values 

of 92 per cent or a o r e . Each sy l l ab le had a d i f ferent 

I n i t i a l and a d i f fe ren t f i n a l consonant, and four ©f the 

f ive vowels appeared th ree tiiaes in the l i s t , with n a" being 

used four tiroes. I t should be noted t h a t there I s no 

necessary correspondence between the Glass and the aJitmer 

a s soc ia t ion va lues . Wltmer's exposure time was longer by 

one t o two seconds per s y l l a b l e . I t woulu a l so aeets t o be 

se l f - ev iden t t h a t i t i s far more, d i f f i c u l t to learn an 

e s s e n t i a l l y unpronounceable consonant sy l l ab le l i k e wlqww 

5. J . A. Glass, "The Association Value of Kon-aense 
S y l l a b l e s " , in the i o u r r a l of_Genfetic Psychology, Vol. 35, 
No* 2, i s sue ©f December 193$, p7"235-269~ QXaa©*s a s soc i ­
a t i o n va lues represent the percentage of f i f t een univt.rr.ity 
s tuden t s who repor ted an assoc ia t ion within two or three 
seconds of seeing a s y l l a b l e . 

http://univt.rr.ity
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{Witsser va lue : 50 p^r cent) than a nonsense sy l l ab le l i k e 

"aot" (Glaae va lue : 0 per c e n t ) . 

The s ix teen pa i r ed -as soc ia t e s were typed in black 

in lower case e l i t e type on memory drum paper, in thre© 

random orders t o reduce s e r i a l pos i t ion e f f e c t s , st imulus 

and response members were spaced twenty- three ssilliTOtres 

a p a r t . Four hard and four easy inc iden ta l t a sk sy l l ab les 

(a l so in black, in e l i t e type) were spaced midway between 

pa i red-assoc ia te members, two easy and two hard sy l l ab les 

wi thin easy pa i r ed -as soc ia t e s l n near cue" inc iden ta l stimu­

l i ) . The remaining e ight nonsense sy l l ab l e s were d i s t r ibu ted 

asaong the o ther e ight pa i r ed -a s soc i a t e s in the same way but , 

ins tead of being posi t ioned within p a i r s , they were spaced 

about f i f t y mi l l imet res t© the r i gh t of response i&eiabers of 

the i n t e n t i o n a l task ( f ,far cue*" inc iden ta l s t i m u l i ) . Thus, 

i n t e n t i o n a l and inc iden ta l t a sk d i f f i c u l t y , and the pos i ­

t i o n i n g ef i n c i d e n t a l s t imu l i , were counter-balanced. To 

reduce t h e p o s s i b i l i t y of an a s soc ia t ion developing between 

a nonsense s y l l a b l e and e i t h e r a st imulus or a response 

member of a pa i r ed -a s soc i a t e , each nonsense sy l l ab le appeared 

with a d i f f e r en t pa i r ed -a s soc i a t e , in each of the three orders 

of p re sen ta t ion of the i n t e n t i o n a l t a s k . Of course, no i n ­

c i d e n t a l s t isrulus , ©nee used within a pa i r ed -a s soc i a t e , was 

a l s o used a f t e r a response saesaber. 
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A memory drum was modified by the addition of a 

bracket against which th© subject rested th© bridge of his 

nose* The bracket maintained a constant distance of twelve 

inches between th© eyes of subjects and the intentional task, 

and also ensured that, with eyes focussed on the intentional 

task, the image of the incidental stimulus in the Nfar cue" 

position would fall on the retina nine to ten degrees off 

the fovea. The nseisory drum was set at a 2 : 2 second rate, 

so that an intentional task stimulus appeared alone for two 

seconds, and then together with an intentional task response 

and an incidental stioulus, In either the "near cue" or the 

"far cue" position, for two more seconds. The inter-trial 

interval was four seconds. 

Standard paired-associate Instructions *?ere used, 

with the addition of the following instruction about th© 

Incidental task stimuli. 

To make the task a little harder, a nonsense 
syllable will be shown with each palreci-assoclate, 
A nonsense syllable is a vowel between two con­
sonants, like *cak* or Mob 1. Sometimes the 
nonsense syllable will be between the stimulus 
and the response, and sometime® It will be to the 
right of the response word. You are not expected 
to 'learn these nonsense syllables. They are there 
simply to make the task of learning the paired-
associate® a little harder, by distracting you 
from the'main task. The main task for you is to 
learn to say the five-letter words that are the 
responses to the three-letter consonant syllables. 
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Each subject was given twenty learning t r i a l s . The 

experimenter recorded, for each t r i a l , the number of correct 

responses, the number of omissions, and the nursber of in­

t rusions, or incorrect responses. Immediately after the 

l a s t t r i a l , subjects were read the following additional 

instruct ions about the incidental task . 

That was very good. Mow there i s one more 
thing for you to do. I said that you did not have 
t o learn the nonsense syllables that were placed 
in the paired-associate l i s t to dis t ract you from 
the sjain task . However, some people, part icularly 
those of high in te l l igence , l ike you, are able to 
pay at tent ion to several things at once. They can 
learn the nonsense syllables as they are learning 
the paired-aasoclates. B&r® i s a l i s t of ninety-
six nonsense sy l lab les . The sixteen that were 
shown over and over again while you were learning 
the paired-associates are in t h i s l i s t . I want 
you t o t ry t o find as rsany ass you can. Cross out 
each one that you think was shown while you were 
learning the paired-associates. Remember, t h i s 
i s a kind of intel l igence t a s t , GO t ry to find as 
many as you can. 

The recognition task, used to measure retention of 

incidental st imuli , Included, in addition to the sixteen 

incidental s t imuli , eighty more syllables from Glaze's 

l i s t , sixteen being drawn from each of five association 

value levels—93 to 100 per cent, 73 t o &7 per cent, 33 

to 47 per cent, 13 t o 27 per cent, and 0 t o 7 p®r cent. 

tflthin each group of sixteen syl lables , i n i t i a l consonants 

were the same as those of the incidental task items, and 

each of the five vowels was used three times, with "y" 
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used once. No consonant was used raore than once in the 

third position with any one initial consonant. 

After the test for retention of nonsense syllables, 

subjects were questioned as to their understanding of the 

purpose of the experiment, with particular reference to how 

they reacted to incidental stimuli. They were asked not to 

talk about the experiment until the main investigation was 

completed. 

3* pilct Study: Lffect on i-Sain Investigation. 

One conclusion drawn from the pilot study was that 

both the incidental and the hard intentional tasks were 

far too difficult. 

The median number of trials to two errorless anti­

cipations of all eight easy paired-associate responses was 

only six, and yet no subject exceeded three correct anti­

cipations of hard responses on the twentieth trii.1. 

Accordingly, it was decided to 

1. increase the difficulty of e.-isy 
paired-associates, 

2. decrease the difficulty of hard 
paircd-asBociates, 

3. increase the number of trials to thirty. 

On the incidental stimulus retention task, not one 

subject correctly identified a single nonsense syllable 

that had been shown in th© "far cue" position. Cnly 'ohe 
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two easy s y l l a b l e s wi th in easy pa i r ed -as soc ia t e s ("mex'" and 

"lov") were regu la r ly i d e n t i f i e d . When questioned, subjects 

s t a t ed t h a t they r a r e ly glanced a t i nc iden t a l s t imul i in the 

" f a r cuen p o s i t i o n . Moreover, they usual ly said t h a t they 

t r i e d t o ignore i n c i d e n t a l s t imul i within pa i r ed -as soc ia t e s , 

judging thaua (because of the i n s t r u c t i o n s t h a t they had 

been given) t o be unre la ted t o , and l i k e l y t o i n t e r f e r e with, 

the i n t e n t i o n a l t a s k . 

Lack of success i n iden t i fy ing " far cue*1 s t imul i i s 

understandable when i t i s r eca l l ed t h a t v i sua l acui ty ten 

degrees off the fovea i s only about one- f i f th as good as at 

t h e fovea. Subjects presumably simply did not perceive 

stiffluli t h a t they did not look a t d i r e c t l y . As t o th© ?*near 

cue" s t i m u l i , lack of evidence of much Inc iden ta l learning 

seemed t o be a t t r i b u t a b l e t o a de l ibe ra t e attempt t o ignore 

d i s t r a c t i n g s t i m u l i , prompted, by the i n s t r u c t i o n s given t o 

s u b j e c t s . 

These f indings pointed t o a design e r ror t h a t should 

have been obvious. The o r ien t ing t a s k , learning pa i red-

a s s o c i a t e s , had not required subjects t o pay a t t e n t i o n t o 

i n c i d e n t a l s t i m u l i , and, in f a c t , had tended t o induce theu 

t o t r y t o ignore th® inc iden t a l s t i m u l i . I t was necessary 

t o modify t he design, so tha t subjects would pay a t t e n t i o n 

t o i n c i d e n t a l s t i m u l i , without In ten t t o l e a r n . 
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It seemed likely that such an orienting task would 

interfere with the possibility of testing the effect of cue 

position on incidental learning. It was evident that a 

subject could perceive a complex stimulus like a nonsense 

syllable in the "far cue" position only if he looked more 

or less directly at it. In that case, the stimulus in one 

sense would no longer be a peripheral cue, because its image 

would fall on, or very near, the fovea. The possibility of 

using a relatively simple peripheral incidental task (such 

as color identification), which would not require the sub­

ject to look directly at the stimulus, was considered and 

rejected, because of the problem of manipulating incidental 

task difficulty. 

To direct attention to incidental stimuli, without 

provoking a deliberate intent to learn, it was decided to 

require subjects in the main investigation to spell half 

the incidental stimulus syllables aloud, under conditions 

which would make it unlikely that they would try to learn 

them. Because there might well be an interaction between 

such an orienting task and intentional learning, it was 

judged necessary to provide a control condition, under 

which subjects would be exposed to the remainder of the 

incidental stimuli without instructions to do anything v«ith 
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them. This procedure would provide an opportunity to check 

on Mechanic's conclusion that incidental learning does not 

vary as a function of intentional task difficulty when the 

orienting task requires subjects to make differential 

responses to incidental stimuli. 

Consequent on these decisions, the main hypothesis 

was reframed to read: The difficulty level (easy or hard) 

of intentional and incidental learning tasks and the nature 

of the orienting task (spelling aloud or not spelling aloud 

incidental stimuli) do not affect incidental learning of 

verbal trigrams by high- and low-drive subjects. 

In summary, the pilot study indicated a need to 

modify the intentional and the incidental task material, 

and to change the design so as to investigate not the 

positioning of cues but the effect of the orienting task. 

So evident were these conclusions that it was judged un­

necessary to document the findings further, before the 

main investigation. 

6, Arnold Mechanic, "The Distribution of Recalled 
Items in Simultaneous Intentional and Incidental Learning 
in the Journal of Experimental Psychology, Vol. 63, No. o 
issue of June 19b2, p. 593-6OO. 



EXPERIMENTAL DESIGN 57 

4. Main Investigation: Materials 

Paired-associate learning has two stages. 

1. The subject first learns the responses 
as responses, so that they become 
available for pairing with stimuli. 

2. The subject then learns to associate 
each response with the specific stimulus 
with which it is paired. 

The investigator can manipulate the difficulty of 

the first stage of learning paired-associates primarily by 

selecting responses differing in pre-experiment familiarity, 

or habit strength. He can manipulate the difficulty of the 

second stage primarily by constructing pairs that differ in 

the strength of pre-experiment associative connections. In 

the main investigation, an attempt was made to control the 

difficulty level of stimuli and the associative strength 

between members of pairs, so that ease of learning depended 

largely on the pre-experiment habit strength of responses. 

The lists of Glaze?, Witmer , Noble*?, and others, 

depended for their utility on the assumptions that ease of 

learning is a function of meaningfulness, and that associ­

ation value is the basic factor underlying meaningfulness. 

7. J. A. Glaze, op^cit. 

$. Louise R* Witmer, op.cit. 

9. Clyde E* Noble, op.cit. 
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Underwood and Schulz1 produced evidence that association 

value is not a directly relevant factor in paired-associate 

response learning, although it probably affects associative 

strength within pairs. The evidence that they cited in­

dicates that familiarity, frequency of occurrence in English 

letter sequences, and "pronunciability" are more important 

in determining the rate of learning of paired-associates. 

To replace the unsatisfactory concept of association 

value, they suggested, for three-letter units, "generated 

value" (GV) and "pronunciability rating" (PR). 

GV reflects the level of integration of three-letter 

verbal units, indexed by the strength of the habits leading 

from the first letter to the second, and from the first two 

letters to the third. The value of the first letter is 

based on the frequency of first letters in the Thorndike-

Lorge word count, with S, the most frequent letter, assigned 

a value of 100, and other letters valued according to their 

frequency in proportion to that of S. Values for the second 

and third letters of trigrams are based on the number of 

times each letter was given, in either second or third 

position, by 273 elementary psychology students, instructed 

10. Benton J. Underwood and Rudolph !>v. Schulz, 
Meaningfulness and Verbal Learning, Chicago, Lippincott, 
I960, viii - 430 p. 

11. Idem, chapter 9 and Appendix P. 
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to respond with a single letter to 702 stimuli—the twenty-

six letters of the alphabet, alone and in all 676 two-letter 

combinations. 

Underwood and Schulz gave PR values for 239 three-

letter units12, based on ratings by l#i elementary psych­

ology students, on a nine-point scale of relative ease or 

difficulty of pronunciation. 

Evidence was given to support the contention that 

GV and PR were highly correlated, and that each was closely 

related to rate of learning, when three-letter units are 

the responses to one-digit stimuli. -* The evidence suggested 

that the easier a trigram was to pronounce and the higher 

its generated value, the greater was the degree of initial 

integration of letters, so that less time had to be devoted 

to the first stage of learning paired-associates, increas­

ing the habit strength of responses so that they became 

readily available for associative connections with stimuli. 

GV and PR were used in the selection of task 

materials for the main investigation. The trigrams which 

were the incidental stimuli in the main investigation were 

exposed not with the stimulus and response members of 

paired-associates (as in the pilot study) but beside the 

12. Idem, Appendix E. 

13» fdeffi» chapter 10. 
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intentional task stimuli, when they appeared alone, without 

their paired responses. The difficulty of the intentional 

task was manipulated primarily in terms of pre-experiment 

familiarity or habit strength of responses. An attempt was 

made to control one variable that might have interacted with 

incidental task difficulty, by matching stimulus members of 

easy and hard pairs for GV and PR. This matching presum­

ably did not affect the ease or difficulty of paired-

associate learning unduly; there is considerable evidence 

that rate of paired-associate learning is more influenced by 
14 

the difficulty level of responses than by that of stimuli. 

Table I shows the sixteen paired-associates of the 

intentional task. The stimuli were three-letter nonsense 

syllables. Discrimination of stimuli was facilitated by 

ensuring that there were no duplications within the sixteen 

Initial or the sixteen terminal consonants. The Mann-

'.hitney U test was used to test the significance of 

deviations of summed GV and Pn ranks frora their expected 

values. For PR, the normal deviate was .105 ana tor GV it 

was .053; both values are well short of statistical signi­

ficance. It was concluded that the stimulus terws for hard 

and easy paired-associate lists were matched for average 

ease of learning. 

14. Idem, p. 35-42, 246-255* 
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I n t e n t i o n a l Task Paired-Associa tes , with GV and PR of Stiaailus Members and 
Association Values of Response Members 

s 

Item 

bot 

dal 

jum 

lar 

raak 

puf 

sog 

ven 

Mean 

timuli 

GV 

120 

47 

23 

29 

47 

66 

165 

75 

JZiii-

r—"rsrv ", •: 

Hard 

PR 

2.64 

2.62 

3*11 

2.23 

3*29 

2.92 

2.65 

2.66 

2.76 

Pairs 

Responses 

Item 

kupod 

xylem 

latuk 

zumap 

gojey 

gokea 

balap 

tarop 

Association 
Value 

1.55 

1.24 

1.26 

1.2S 

0.99 

1.27 

1.22 

1*24 

1.26 

31 

Item 

ced 

fus 

gaw 

hov 

kix 

nop 

rec 

toz 

tlmuli 

GV 

75 

52 

34 

61 

25 

149 

44 

112 

69.0 

Easy 

PR 

3*07 

2.51 

3*35 

3.01 

2.44 

2.63 

2.43 

3.36 

2.^5 

Pairs 

Responses 

Item 

wagon 

model 

table 

money 

water 

jewel 

aebra 

pupil 

Association 
Value 

8.12 

— 

— 

8.98 

— 

7.5^ 

7*12 

— 

7*95 

*-3 

0 
W 
05 

o 
as 

OS 
l-» 
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With one exception, the response members were those 

used in the p i l o t s tudy. Association values are given in 

Table I for responses drawn from Noble's l i s t . I t would 

seem t o be obvious t h a t easy and hard responses differed 

markedly in pre-experiment f a m i l i a r i t y , and so in habit 

s t r eng th . 

The eight hard inc iden ta l s t imul i were unpronounce­

able consonant s y l l a b l e s , in two sub-groups of four each, 

drawn from the 75 per cent l eve l of wi tme^s l i s t , and 

matched for GV. The "spe l led aloud" group had a mean GV 

of 40.25, while t h a t of the "not spel led aloud" group was 

41 .5 . ("Spelled aloud" and "not spelled aloud" refer t o 

th« procedural or o r i en t ing task var iab le referred t o in 

Section 3 of t h i s chapter . ) No consonant appeared more 

than once i n f i r s t pos i t i on , in second pos i t ion , or In t h i r d 

p o s i t i o n . 

The eight easy inc iden ta l s t imul i were t h r e e - l e t t e r 

nouns, the i n i t i a l l e t t e r s of which did not appear in f i r s t 

pos i t ion in the eight hard inc iden ta l s t i m u l i . No endeavor 

was made t o match sub-groups of easy inc iden ta l s t imuli for 

GV, because faJ&iliarity has a g rea te r effect on r a t e of 

learn ing verbal mater ia l than do e i t h e r GV or PK„ 

15. Clyde B. Noble, o p . c i t . 
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The s ix teen pa i red-aosoc ia tes were typed in black 

In lower case e l i t e type on memory drum paper, in four 

random orders , t o reduce s e r i a l pos i t ion e f f e c t s . Stimulus 

and response members were spaced twenty-one mil l imetres 

a p a r t . Four hard and four easy inc iden ta l t ask t r igrams 

(a l so in black, in e l i t e type} were posi t ioned t h i r t e e n 

mil l imetres t o the l e f t of i nc iden ta l task s t imu l i , two 

hard and two easy t r igrams with the s t imul i of easy paired-

a s soc i a t e s and two hard and two easy tr igrams with the 

s t imul i of hard p a i r e d - a s s o c i a t e s . The- remaining eight 

i nc iden ta l s t imul i were d i s t r i b u t e d among the other eight 

pa i r ed -as soc ia t e s in the same way, but they were typed in 

red, and not in black. Each p a i r of inc iden ta l s t imul i was 

exposed, in a l l four l i s t s , %vith the same two pa i red-

a s s o c i a t e s ; t h u s , in the four l i s t s , each inc iden ta l stimulus 

was shown twice with one pa i red -assoc ia t e and twice with 

another . Table I I l i s t s the s ixteen inc iden ta l task t r i ­

grams, the GV*s of hard Items, and the two pa i red-assoc ia tes 

with the stimulus members of which each item was exposed. 

The eight inc iden ta l s t imul i pr in ted in red n>ere to 

be spel led aloud during i n t e n t i o n a l t a sk t r i a l s . The use 

of red served, of course, t o make the t r igrams tha t were to 

be spel led aloud more read i ly d i sc r iminable . However, i t 

a l so meant t h a t differences in the numbers re ta ined of Ll^ck 



Table I I . 

I n c i d e n t a l Task Tr ig rams , and I n t e n t i o n a l Task P a i r e d - A s s o c i a t e s w i th which Each 
Trigram was Exposed (GV f o r Hard Tr igrams only) 

O r i e n t i n g 
Cond i t ion 

Hard Tr igrams 

Trigram , GV P a i r e d - A s s o c i a t e s 

Easy Tr igrams 

Trigram P a i r e d - A s s q c i a t e s 

I n c i d e n t a l 
I t eats 
S p e l l e d 
Aloud 

I n c i d e n t a l 
I tea is Not 
J o e l l e d 
<\loud 

d t r 

rgd 

fns 

t h x 

hsb 

n t p 

mrz 

bkg 

44 f u s - s o d e l , ced-wagon 

37 fus-model , ced-wagon 

44 bo t -kupod , lar-zumap 

36 bo t -kupod , lar -zumap 

42 g a ^ - t a b l e , hov-money 

41 g a w - t a b l e , hov-money 

41 dal-xylem, jum-latuk 

42 dal-xylem, jum-latuk 

jam k i x - w a t e r , r e c - z e b r a 

cup kix-v^ater , r e c - z e b r a 

pot puf-gokem, v e n - t a r o p 

war puf-gokem, v e n - t a r o p 

gas nop - j ewe l , t o z - p u p i l 

s i n nop- j ewe l , t o z - p u p i l 

van mak-gojey, sog -ba lap 

l e g mak-gojey, sog -ba lap 
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and red incidental stimuli could be a function not only of 

the orienting task—spelling aloud only red syllables—but 

also of Isolation effects due to the use of a different color. 

It will be seen that the design counterbalanced all 

possible combinations of intentional and incidental task 

difficulty, and of the "aloud—-not aloud" procedural variable. 

The nose rest modification of the memory drum, made 

initially to control the distance between the eyes of sub­

jects and the memory drum aperture, was retained in the main 

investigation because its use seemed to help subjects to 

concentrate on the tedious intentional learning task. 

The memory drum was again set at a 2 ; 2 second rate. 

An intentional task stimulus and an incidental task stimulus 

appeared together for two seconds, and were followed by the 

intentional task stimulus and its paired response, for two 

more seconds. The inter-trial interval was four seconds. 

The Incidental stimulus retention task consisted, In 

the main investigation, of only sixty-four trigrams, induc­

ing the sixteen incidental stimuli. Half of the remaining 

forty-eight items were common three-letter words beginning 

with the same eight consonants as the easy incidental items. 

The other half were consonant syllables, drawn from the 50 

per cent, 75 per cent, and 92 per cent levels of Witmer's 

list. Appendix 3 is a copy of the retention task. 
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5. Kaln Investigation: Procedure. 

Subjects were tested one at a time, in a small inter­

viewing room in the Carleton University Psychology Department. 

The room was furnished with two tables and three chairs. The 

memory drum was on one of the tables. On entering the room, 

the subject was asked to sit at the other table, and was then 

read the following instruction: 

The purpose of this experiment is to find out how 
well you can learn a list of paired-associates. Ir. 
learning paired-associates, what you have to do is to 
learn to say the second or response word of a pair of 
words as soon as you see the first or stimulus word. 
In this study, the stimulus or first word will always 
be a three-letter nonsense syllable, like ' eak' or 
'dob*. The response or second word will be a five-
letter word, like 'camel' or 'talep*. Not all the 
responses will be real words, but all will have five 
letters and two syllables. 

There are sixteen pairs of stimulus and response 
paired-associates in the list you will see. The list 
will be shown over and over again, thirty times in 
all. At the start of the list is the word "Starts 
and at the end is the word "Finish". 

You will see the stimulus nonsense syllable first, 
for two seconds. Then you will see th© response word 
beside it, for two more seconds, what you have to 
learn to do is to say the nonsense syllable aloud, ,is 
soon as you see it, and then try to say the response 
word aloud, before it appears in the memory drum 
window. Of course, the very first time you see the 
list, you won't be able to anticipate any of the 
response words. All you will be able to do, the 
i'irst time you see the list, is say the nonsense syl­
lables. The second time you see the list, you may be 
able to anticipate one or two of the response words 
before you sec them. As you see the list over \n'l 
over again, you will be able to say more and more of 
the response words before they a opoar in the ruernory 
druE. window. Do not read the rc^onse r,ordu . ICUJ. 
Only say them aloud if they come to uind //her you sue 
the nonsense syllable alone* 
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Now, to make the task a little harder, there 
will be three more letters in front of each stim­
ulus nonsense syllable. If these letters are 
printed in red, spell them aloud, before you say 
the stimulus nonsense syllable. If they are 
printed in black, do not spell them aloud. The 
sain task for you, however, is to learn to say 
the five-letter words that are the responses to 
the nonsense syllables. 

Remember. Spell the three letters on the 
left aloud, if they are printed in red, like this: 
WXY. Then say the nonsense syllable, like this: 
cak. Then try to say the paired-associate re­
sponse word before you see it. Vnhat you are to 
try to learn to do is to say ,fWXY cak talep", 
or whatever it happens to be, within two seconds, 
before the response word appears in the memory 
drum window. 

It will be noted that the instruction respecting 

the incidental stimuli did not suggest that subjects need 

not learn them, as in the pilot study, nor did it suggest 

that their role was to distract subjects from the main task. 

The subject was next seated in front of the memory 

drum, and the use of the nose rest was explained. Each 

subject was then given a single practice trial during vhich 

he was coached in spelling the incidental stimuli printed 

in red aloud, and in saying the nonsense syllables aloua, 

before the response words appeared in the memory drum window. 

After the practice trial, the experimenter stopped 

the memory drum momentarily, said, "Av,ay v,e go now, lor 

thirty learning trials", and then switched the machine on 

again. 
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It was, of course, impossible to record exactly 

what the subject said on each stimulus presentation on each 

trial. Recording of intentional learning results was re­

stricted to noting whether the response word was riven 

correctly before it appeared in the memory drum window, 

whether the response that v̂ as given was an Incorrect 

intrusion, or whether no response at all was given. 

Immediately after the thirtieth intentional learning 

trial, the subject was asked to seat himself at the second 

table. He was then read the following instruction. 

That was very good. Now, there is one more 
thing for you to do. You will recall th^t I did 
not ask you to learn the letters printed in black 
or in red to the left of the paired-associates. 
Now, some people are able to pay attention to t^o 
things at once. They could, for example, learn 
some of the three-letter combinations to the left 
of the nonsense syllables, while they were learn­
ing the paired-associates. Here is a list of 64 
three-letter combinations. The sixteen that were 
shown over and over again while you were learning 
the paired-associates are included in this list, 
hat i want you to do is to try to find as many 
of them as you can. Put a large cross through 
each one that you think was shown, either in 
black or in red, on the left, while you were 
learning the paired-associates. You will have 
five minutes for this task. 

bnlike the procedure in the pilot study, no 

suggestion was given that the retention task was "a kind of 

intelligence test", to avoid influencing eraotiomlly-based 

drive. 
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Ko instructions were given as to guessing, but sub­

jects were encouraged to work on the task for the full five 

minutes. 

It is important, in a study on incidental learning, 

to attempt to eliminate subjects who were, despite the in­

structions, set to learn the incidental learning material* 

In other words, it is necessary to replace subjects for 

whom the incidental stimuli were not, in fact, incidental* 

Therefore, after the measure of retention of incidental 

stimuli had been completed, each subject was asked the 

following questions, informally. 

1. A'hen you were learning the paired-
associates, what did you think was the 
real purpose of this experiment? 

2. When you were learning the paired-
associates, what did you think was the 
reason why the three-letter combinations 
in black and red were shown with the 
nonsense syllables? 

3. Did you consciously try to learn any of 
those three-letter combinations? 

4. Did you consciously try not to learn any 
of them? 

5. V'hen you were learning the paired-
associates, did you think I was going to 
test your memory for the red or the black 
three-letter combinations on the left? 

One other question was asked, to provide a basis fo.r 

eliminating subjects whose intentional learning scores might 

have been influenced by v tendency to more or less ignore 

difficult items until the easy items had been mastered. 
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6. When you were learning the paired-
associates, you probably noticed that 
you tended to learn the easy ones first. 
Do you think that you deliberately con­
centrated on learning the easy ones 
first, or do you believe that you tried 
to learn each item, easy or hard, as it 
appeared in the memory drum window? 

When judged necessary to clarify answers, addi­

tional questions were asked. 

After the questionning, each subject was read the 

following instruction: 

Before your course ends, I shall let you 
know just what this experiment is all about, 
and how it turned out. At that time, I shall 
also tell you what I found out when I analyzed 
the questionnaires that you completed for me 
some time ago. In the meantime, please do not 
talk over what happened to you here today with 
anyone else, even someone whom you know has 
already been tested. This is very important, 
because the success of this experiment, like 
every other experiment, depends on subjects 
not knowing just what is going to happen to 
them. If you talk about the experiment outside 
this room, someone who has not yet been tested 
may overhear you, and would have an unfair 
advantage. So please keep the secret until 
the experiment is over* 

6. I-!ain Investigation: Implications for Analysis of Data 

'..'hat follows in this final section of the chapter 

on the experimental design if- an examination of implications 

of certain aspects of the design for data analysis, a re­

statement of the main hypothesis, and the specification of 

certain subsidiary hypotheses. 
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It will be recalled that each subject was exposed 

to sixteen incidental task trigrams on each of thirty in­

tentional learning trials. The number of incidental task 

items correctly identified on the retention task can be 

conceived, for purposes of data analysis, as depending on 

four independent variables: one organismic variable, two 

task variables, and one procedural variable. The organismic 

variable was drive, a? measured by the A-Scale. The two 

task (or treatment) variables were the difficulty of in­

tentional task paired-associates--hard or easy--and the 

difficulty of incidental task items—also hard or easy. 

The procedural (or behavioral) variable was the nature of 

the orienting task. Under one procedural condition, 

subjects made differential responses to incidental task 

items, spelling them aloud during intentional learning. 

Under the other procedural condition, subjects were exposed 

to incidental items, but were not instructed to do anything 

with them. 

Within each of the two drive groups, subjects served 

as their own controls for the task conditions ana for the 

procedural condition. That is, two groups of subjects, who 

differed on the drive variable, were treated Identically in 

terms of manipulation of task and procedural variables, and 

all subjects in both groups performed under all task and 

procedural conditions* 
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Each subject spelled eight incidental task items 

aloud on each Intentional learning trial but did nothing 

observable with the other eight incidental task items. 

Within each procedural condition, there were four combina­

tions of task conditions. Hard incidental task Items were 

paired with hard paired-associates. Hard incidental task 

items were paired vsith easy paired-associates, kasy in­

cidental task items were paired with hard paired-associates. 

Easy incidental task items were paired with easy paired-

aseociates. Since there were four combination? of task 

conditions under each of two procedural conditions, there 

were two incidental task items for each of four by two, or 

eight, task and procedural combinations of conditions. It 

was possible for a subject to mark correctly on the reten­

tion task no, one or two incidental task items, learned 

under each combination of conditions. The number that the 

subject marked correctly under a single combination of con­

ditions constituted his score for that combination. 

This design was developed after the pilot study, to 

test the revised main hypothesis: The difficulty level (easy 

or hard) of intentional and incidental learning tasks, and 

the nature of the orienting task (spelling alouu or not 

spelling aloud incidental stimuli) do not affect incidental 

learning of verbal trigrams by high- and low-drive subjects,, 
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The possibility of interaction between two or more 

of the independent variables indicated that the method used 

to test the significance of differences between the mean 

number of incidental task items retained by high- and low-

drive groups under each condition should be the analysis of 

variance. 

Since drive in the Hull-Spence theory of behavior is 

a multiplier of habit strength, one effect of a drive incre­

ment is to increase response evocation. It was reasoned 

that high-drive subjects would make more responses than low-

drive subjects on the measure of retention of incidental 

items. It was decided to test this prediction in a sub­

sidiary investigation with the null hypothesis: High-drive 

and low-drive groups do not differ as to mean number of re­

sponses on a recognition task following incidental learnings 

Although the purpose of the intentional learning 

task was simply to provide an excuse for exposing subjects 

to the incidental task, it vas decided to study results on 

the intentional task in the interests of exploitinr all the 

data. One obvious matter to investigate was the effect on 

intentional learning of the procedural variable. It seemed 

likely that spelling incidental task items jiloud :CQU16 

interfere with paired-associate learning, perhaps by reducing 

slightly the time available on each trial for memorising.. 
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Th i s problem was expressed as a n u l l h y p o t h e s i s : i n t e n -

t l o n j l t a s k d i f f i c u l t y and t n e requirement t o make d i f f e r ­

e n t i a l r e sponses t o i n c i d e n t a l s t i m u l i i n cjn i n c i d e n t a l 

l e a r n i n g experiiuent do not a f f e c t t h e i n t e n t i o n a l l e a r n i n g 

of p a i r e d - a s s o c i a t e s by h i g h - and low-dr ive groups* 

In the Hu l l - jpence t heo ry of behav io r , i t i s 

reasoned t h a t t h e r e w i l l be l i t t l e or no d i f f e r e n c e between 

h i g h - and low-dr ive groups a t t h e s t a r t of l e a r n i n g p a i r e d -

a s s o c i a t e l i s t s low i n i n t r a - x i s t compe t i t i on , but t n a t , as 

l e a r n i n g p r o g r e s s e s , t he curvey of c o r r e c t r e sponses w i l l 

d i v e r g e , wi th t h a t for h i g h - d r i v e s u b j e c t s being h i g h e r . 

The a c q u i s i t i o n curves for i n t e n t i o n a l p a i r e d - a s s o c i a t e 

l e a r n i n g were p l v t t e d , a s a t e s t of t h i s p r e d i c t i o n frou. 

t h e t h e o r y . 

R e s u l t s of t he a n a l y s i s of data ga thered in t h e 

experiment de sc r ibed i n t h i s chap t e r a r e p re sen ted i n 

Chapter I I I * 



CHAPTER III 

'KEiiENTATION OF RESULTS 

In this chapter is reported the analysis of data 

gathered in the experiment described in Sections 4 ana 5 of 

Chapter II. 

Chapter III opens with a brief discussion of re­

sponses to the questions asked informally after the reten­

tion task. The rationale for the analysis of data 

respecting the main hypothesis is considered next, following 

which results of this analysis are reported. The rest of 

the chapter deals with subsidiary findings, as to incidence 

of responses on the retention task, the effect of three of 

the experimental variables on intentional learning^ and the 

intentional learning curves of acquisition* 

1„ Attitudes Evoked by Learning Faterlals and Instructions 

It was concluded in Section 3 of Chapter I that in­

cidental learning is a term that reflects the experimenter's 

judgement and not the subject*s set. Ko one has yet elim­

inated the possibility of a covert set to learn. All that 

the experimenter can do Is to set up experimental conditions 

that appear to favor intentional learning, und then, after 

he has tested for retention of stimuli presented incidentally 
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question subjects in an attempt to verify the success of 

his ruse, replacing those who report more than fleeting 

sets to learn the incidentsi material. 

Five of the six questions put to all subjects in 

this experiment, immediately after the retention task, were 

intended to identify those who deliberately tried to 

memorize some or all of the incidental task items. The 

questions varied in directness from a general query as to 

understanding of the purpose of the experiment to a speci­

fic question as to anticipation of the retention task. 

Asked what they thought was the "real" purpose of 

the experiment when they were learning the paired-associates 

nearly all subjects replied that they thought that the ex­

perimenter was trying to find out how quickly they could 

learn to associate responses v*ith stimuli. Two subjects 

"didn't know", and one thought that her intelligence 

quotient was being measured. 

The incidental task iterny were apparently accepted 

by all subjects in terms of their description in the orient­

ing instructions. They were there simply to make the task 

of learning the paired-associatea harder. Not one subject 

offered an alternative explanation when asked, "What did 

you think was the reason why the three-letter coubiactions 

in black and red were shown vdth the noncouyc cyll^lles?" 
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Asked If they had consciously tried to learn any of 

the three-letter combinations, most subjects stated that 

they had not. The question provoked enlightening comments 

frora several subjects, who indicated not only that they did 

not try to learn the incidental task items, but also that 

the nature of the orienting task made It difficult to do so. 

So short was the time available for them to spell the in­

cidental stimuli in red, pronounce and learn the Intentional 

stimuli, and anticipate the paired responses, th<jt they 

barely glanced at incidental items, spelling aloud those in 

red as cuickly as possible, but doing little more than 

identifying the color of those in black. 

This is not to say that sorne -subjects did not per­

ceive clearly, and learn, some of the incidental iteris. In 

each group, there were four subjects T--rho suspected, for the 

first few learning trials, that learning the incidental 

itesss would, in some way, facilitate learning the paired-

associate responses. They sought, unsuccessfully, a lawful 

relationship, of meaning or alliteration, but gave up the 

search very quickly, when they recognised thot incidental 

items did not always appear with the same pairs, Typical per­

ceptions that initiated the search were the relationship of 

"cup" to "water" and the common letter in "pot" and "puf"* 
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Subjects who reported such a set to pay attention 

to incidental items were asked hoiv long they maintained it. 

In general, the set was not maintained beyond the fourth or 

fifth learning trial, after which these subjects COR.*= to 

accept the orienting instructions at face value. Unfortun­

ately, a systematic record was not kept of subjects who 

reported this kind of set, and so it was not possible to 

relate it to success on the retention task, or to drive 

level. 

Because such sets were apparently abandoned very 

early in the course of learning paired-associates, it was 

not considered necessary to replace any subjects for main­

taining, despite instructions, a set to learn incidentally-

presented material. 

It wes inevitable that some of the incidental items 

provoked involuntary sets that facilitated their retention 

by subjects who did nob try to learn any of tuem on any 

learning trial. The number of members of ooth groups who 

mentioned that they had noticed that "cup" often vent with 

•"water" suggests that thic combination was probably per­

ceived and retained by most subjects, including many who 

iaade no deliberate attempt to learn incidental iten.e. One 

or two subjects noticed that some of the incidental iters, 

invariably those printed in red, such as Mdtr", sugrosted, 
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with the addition of t..o voxels, a five-letter word. One 

subject recalled "war" and "gas" becauoe they "went together"., 

Another noticed "sin" when it appeared with "jewel". \ 

girl noticed "van", the nickname of her boy friend. 

In reply to the question about consciously trying 

not to learn incidental items, most subjects said that they 

soon came to ignore incidental items printer, in black, and 

that they tried to ignore the red items, becauoe they thought 

that the incidental stimuli \;ould interfere with learning 

the paired-associates. The eight subjects who set out to 

find a relationship between incidental items and paired-

associates joined the rest in deliberately trying to ignore 

incidental items by the fifth or sixth trial* 

The fifth question had to do with anticipating a 

test of nieaory for th© red or the black incidental items. 

All subjects claimed that they had not expected such a test* 

From the answers to the five questions about the 

incidental task, it would appear that the orienting in­

structions were satisfactory in focussing intent to learn 

on the intentional task, subjects were successfully exposed 

to, at least, the items printed in red without arousal of 

more than a brief aet to learn ther.i* The instructions and 

the tasks met the criteria for an incidental learning 

experiment. 
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A sixth question was asked, as a basis for elimin­

ating subjects whose intentional learning scores ralqht have 

been influenced by a tendency to learn the easy items first. 

All subjects recognized thct some pairs were easier to learn 

than others, or said that they realized that they learned 

easy pairs first, but all denied that they deliberately 

avoided learning hard pairs until the easy ones were mastered, 

or even that they concentrated on learning easy pairs first. 

Additional questionning indicated that pairs associated 

with incidental items printed in black were not deliberately 

learned first by any subject. 

2. The Kain Hypothesis; The Variance Analysis Kodel 

The statement of the main hypothesis specified four 

independent variables that might affect retention of in­

cidental stimuli in this experiment. They were drive level, 

the difficulty of th© intentional learning t.isk, the diffi­

culty of the incidental learning task, and the procedural 

condition under which subjects were exposed to incidental 

stimuli. There were, in fact, not four but five ways to 

classify data on retention of incidental stimuli, for 

individual differences astonp subjects must be considered as 

a fifth variable. With so many factors, the resolution of 

problems associated with the selection of an appropriate 
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model for analysis of variance was a preliminary step in 

data analysis. 

One of these problems was whether to regard levels 

of each factor as random or as fixed. The drive factor had 

two levels, high and low. If one were to conceptualize 

these levels as random, one would have to regard each level 

as drawn at random from a population of levels. However, 

subjects were selected for the experiment only if their 

scores fell below the twentieth or above the eightieth 

percentile of the A-Scale distribution of those tested. 

Perhaps these two levels were, in a sense, representative 

of many possible levels, variously defined, but they are 

best regarded as fixed constants, rather than as random, if 

only because replication of the experiment would Involve 

not random selection from the population of levels but use 

of particular high and lov̂  levels, similarly defined. 

It follows that inferences could not be drawn from 

this experiment as to the effect of various levels of drive 

on retention of incidental task items, but only as to the 

effect of the particular drive levels studied in the 

experiment* 

A similar argument led to the conclusion that three 

other factors should be regarded as having fixed levels, 

Intentional task difficulty, incidental task difficulty, -md 
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the orienting task variable. In each case, the experimenter 

was concerned with th© effect on incidental learning- of 

particular levels of a factor, selected not randomly from a 

hypothetical population of levels but deliberately, because 

they represented extreme points on continue. 

The fifth factor, individual differences, was 

regarded as random (even though A-Jcale scores determined 

whether or no a student was eligible for selection as a 

subject) because subjects were drawn randomly from within 

the extreme groups defined by A-3cale scores and sex. 

An analysis of variance with data classified five 

ways is cumbersome, tedious, and hard to interpret. A 

casual examination of results suggested that it would be 

sensible to simplify the investigation by first analyzing 

separately the data obtained under each of the two orienting 

or procedural conditions. This decision was justified 

because the total number of incidental items retained by all 

fifty subjects under the "spelled aloud" condition (272) 

was more than three times the number retained under the 

"not spelled aloua" condition (tJ6). It was asaply clear 

that tho nature of the, procedural variable hud a uarked 

effect on retention of Incident.:.! items* Advantages of 

analyzing interactions of thin variable with -all other in­

dependent variables were considered to be offset by dis­

advantages associated with difficulty of interpreting 


