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INTRODUCTICN

In the last half century, learning has undoubtedly
been the subject of more laloratory experiments than any
other problem in psychology. iwuch of tnis resesrch has been
designed to test the validity of the reinforcement principle.
The concept of reinforcement can be extended to
account for all learning. Gkeinforcement may be said to
occur:
1. because a stimulus-response association is
not weakened by a recuirement to make a
different response to tne ¢-~..e stimulus
(contimuity definition);

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

3. because a stimulus-response association is

followed by reduction of z drive state, or
of stimuli associated with a drive (drive
theory definitionj).

The third definition has penerated clearly testable
hypotheses about the necessity for reinforcement. Withcut
reinforcement, there would be no reduction of drive, or
drive stimuli, and so neo learning. Conversely, if there ie
to be learning, some drive must exist. COrities of this
approach to reinforcement have sought to demonstrate learn-
ing in the absence of reinforcement, or learning without

motivetion., In an atbtenpt tou saoy learning without irtent

to learn, meny h:ve sturied ane’ rrtal lesrninge,
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INTROJUCTION e

Incidental learning stuiies are ctudies with human
subjects, where cither the set to the learning task or the
task itself are irrelevant to the retention task.

The models for latent learning and incidental learn-
ing are similar. In both, an attempt is made to demonstrats
learning on the basis of exposure to successive stimulus
situations, without motivation or reinforcement in the drive
theory sense. Will rats learn a maze without tanpgible reward
in the goal box? ®ill introductory psychology students learn
nonsense syllables without intent to remeuwber 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 deciling how a
study of learning without eppuarent motivation or reinforce-
ment should be classified.

Incidental learning seems tc be a common enoug
event. Feople apparently learn things incidentally. A man
riding a bus to and from work will learn the location of
landmarks without intent, 8o far as he is aware. U{m the
other hand, there is ample evidence that people fail to learn
in the absgence of intention to learn, A man who rcaq the

Episcopal Church morning prayer about five thousand times
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in twenty-five years was unable to recall it without the
prayer book in front of himl.

In the laboratory, incidental learning, as a vari-
ant of learning without drive, and so witnout reintorcement,
is usually "demonstrated”" by manipulation of the set of
subjects. Jenkinsz, for example, asked students who thought
they were assisting him as experimenters to read lists of
nonsense syllables to other students, instructing them to
learn the syllables that they heard. He then tested both
the intentional learners ("subjects™) and the incidental
learners ("experimenters®) for retention of stimulus materials.

Sometimes, subjects serve as their own controls,
They may be given a learning task and then be tested for
learning not covered by instructions. Bahrick3 asked sub-
jects to memorize a number of geometric forms, and then
tested them for memory of colors with which the {orms were
filled. Sometimes, subjects are net instructed to learn

anything, but are later tested for retention of materiasl

l. B. C. Sanford's expurience, in Floyd Carlton
Dockeray and G. T. lLane, Poychologsy (2nd Ld.), tew York,
Prentice-Hall, 1950, p. 158-15G,

2. John G, Jenkins, 7Instructicn ss a Jactor in
tTneidental Learning'?, in the american Journal of ‘syehology,
Vol. 45, Ho. 3, issue of July 1533, pe L7i-5L77.

3. Harry P, Bahrick, "incidentsl Learning under Two
Incentive Conditions", in the Journal of Lxperimental Psycho-
logy, Vel. 47, Woe 3, issue ol March 1954, p. 170-172.
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observed while they were engared on come other tusk, Ticl
and vorce* told subjects that thelr experiment had to do
with legibility ol different type fuces, but tested thenm
for retention of what had been printed.

common to all methoeds for investipgatin. incidental
lesrning is the requireuveat to expose iunc ntal learners
to stimulus material for «hich retention will be tested,
without specific iInstructions to learn it. That is, tnere
is a requirement for an orienting task.

It will be noted that incidental learning ic oper-
ationally defined by omission. Intentionszl learnersg are
given an instructional set to lesrn, and incideuntal learners
are not. shen subjects ure Lheir own controls, thney are not
given an inctructional sc¢t to learn the aaterial {or which
retention will cve testea. he instructiconsal set is zasumed
to induce intentiocnal leginers to o3y ettentizn to specific
aspects of the stimulus material, to perceive tnem, .nd to
respond to them as directed. 4L ig further ausume. that,
once so0 set, intentional learners ore motivated to learn,
and reinforced by evidence of successful learning. Con-

versely, it is assumed tbat incidental learners, left to

Lo #»iliiam C, Biel and konald ©. Force, "hetention
of honsense Syllables in Intentlorel nd lncidental Learn-
ing", in the Journal of Experimentel Psychology, Vol. 32,
%o. 1, issuc of January 19k, n. 57-03.
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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 learning with-
out intent or motive, and so0 learnlng without reinforcemsnt.

Drive reduction theorists have not felt their
position threatenec by the evidence, irom incidental learnine
studies, for learning without reinforcement. The critieal
study has yet to be designed. It has proven impossible to
demonstrate that incidental learners are not, in fact, set
to learn. all investijgators agree, nowever, that incidental
learning ic not as efficient ss intontiongl learning, and
3tudies of incidental learning continue to appear, not so
much beeause investigators hope, somchow, to eliminate cet
to learn ag because they are interested in finding out if
factors, kncown to affect intentional learning iu certain
ways, affect incidental learning in the same ways.

The present study is in this newer and more modest
frame of reference. It 18 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 encrrizer (as it ie in the
Hull-3pence theory of behavior) and measured vith a pencil-
and-paper test. Zome of the evidence for the validity of

this test as s reasure 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 naturc of the orienting task.

This report on the investigation begins with a
history of incidental learning, with particular refere¢nce to
studies that have defined appropriate conditions for demon-
strating the phenomenon, and that provoked this study, The
research design, including a pilot study to try ocut test
materials, is outlined in Chapter 11, and research results
are set out in Chapter 1ii. In Cnapter IV, results are
discussed in relation to certain problems in learning theory.
The thesis concludes with a summary, and rocommendations for

future investigations,



VHAFTER 1
ReV1ih OF THYL LIT.waATUn:

The problem of incidental learning wes implicit in
the pioneer studies of memory by Ebbinghausl, for he noted
the deleterious effect of inconstant sttention to his self-
imvosed task of memorizing nonsense syllsiles.

For many years, incidental learning was buri.d in
two related areas of investigation, the "span" of conscious-
ness and the psychology of testimony. James<, for example,
writing on early studies of attention span, noted that "an
object once attended to will remain in the memory, whilst one
inattentively allowed to pass will leave no traces behind'.
Writing on incidental memory, syers?, in 1913, cited over one
hundred relevant references, most of which bore on the

validity of verbal reports of witnesses.

1. Hermann kbbinghaus, Ueber das Gedaechinis,
tranglated by Henry A. Huger and Clara . bussernius, under
the title Xemory: 4 Contribution to hxperimental ’svcholosy,
Lducational neprints Ho, 3, hew York, ieachers Collere,
Columbia University, 1%13, ». 25, 27.

2, villiam James, The rrinciples of Pasycholopy,
Yol. 1, hew York, henry jolt, 1%50, n. LZ7.

3. Garry (. xyers, "4 study of incidental )emory”,

in Archives of ?gﬁcholagy, ¥ol. 4, ko, 26, lsaue of
February 1913, 108 p.
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Whipple®, in an analysis of the psychology of
testimony, mentioned kind of material, exposurs time,
interval between exposure and report, choice of guestions,
and form of report, as some of the factors conditioning ths
adequacy of r«ports of experience. All these task and
procedural variables were later studied in experiments on
incidental learnine.

This review of the literature will survey the history
of incidental learning for the l.st half century. lIncidental
learning has been a continuing problem for psychologists
because it brings inte question the universality of the re-
inforcement principle. It is said to occur without intent
to learn, If there ias no specific drive, need, or motive to
reduce or sstisfy, then, presumably, learning can eccur
without reinforcement,

That incidental learning studies mirht throw light
on this theoretical issue was not, at first, recognized.

The early studiss dealt largely with the lnefficiency of in-
cidental learning. lLater investigutors yuestioned the
reality of truly iacidental learning, because of evidence

for covert seis to learn, or of the generalisgation of induced

4. Guy bdomtrose wuhipple, "The Cbserver ac heporter,
4 Survey of thc Psychology of Testimeny™, in the .Jsycholopicual
Bulletin, Vol. 6, Ko. 5, issue of May 15, 19UY, p. 153-17C.
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sets to learn to incidental tasks. Various attempts to
eliminate such sets were not particularly successful. In
recent years, the reinforcement problem has been put aside,
perbaps temporarily, while efforts are directed towards
identifying and controlling procedural, task, and subject

variables that affect incidental learning.
1. Barly vtudies of Incidental emory

The adjective, "incidental™, seems to have been
first used in connectiorn with learning and memory by .allaceb.
She asked students, who had attended an {llustrated lecture
on Hiawatha four weeks esrlier, cuestions 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 cperated the magic lantern.
bhe reported that age and education were not sssociated with
any remarkable gein in "incidental memory", and suggested
that it wes an ability on which there were marked individual
differences.

Fyers® studlied incidental memory with a variety of

tasks, many of which were confounded by s recuirement for

5. Isabel <allace, "Incidental :lemory", lhesis 14 in
Edwin A. Firkpatrick, "Studies in Development and lLearning™,
in irchives of "sychology, Vol. 2, No. 12, issue of Farch
199@, Poe m'

6. Garry C. Myers, op,cit.

peariiaiy
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subjects to reproduce graphically thelr memories of pro-
portions an¢ areas. In one investigation, he askcd subjects
to count and remember the number of 0O's in & block of
letters printed in red on yellow cards with black dotted
borders, and then gquestioned them about the other letters,
their eeclors, 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 (zfter intervale varyine from a few minutes to severzl
days) words that they had written under the imprcssion that
they were taking a spelling test, He reported, "Not 1 in 20
could repreduce six simple words in correct corder immediately
after writing them, in case they did not know beferehand that
thege words were to be reproduced /. . ./ «e& elther fhut out
entirely from our senses those things that are net in zccord
with our interests and prejudices, or we perceive them
imperfectly."7 He concluded that incidental memory was poor
because of a tendency to selective perception, in terms of
experience and utility,

:irkpatrick3 was one of the first to compare the

performance of different groups of subjects on incidental and

7. lbid, p. 102.

8, E. A. Eirkpatrick, "An Experiment in Kemorizing
versus Incidental Lesrning", in the Journal aflgduCaticnal
Eszchalo%z, Vol. 5, No. 7, issue of Jeptember 191k,

p. h b 20
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intentional learning. He asked one group to memorize and
then apply 2 difficult multiplication table, and the other
to solve problems, referring to the table when necessary.
Both groups were then tested for memory for the table. The
intentional lesrning growp 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 iptent to memorize was slightly inferior
on a retention task.

Achilles? gzave subjects two minutes to sort 15 non-
sense syllables into four groups according to ease of
articulation. C(ne of her two groups was also told to prepare
for a test of memory for the syllables. The incidental
learning group recalled 81 per cent as many syllables as the
intsentional learning group, and recogniged 97 per cent as
many. It is interesting to note that Achilles was one of
the last who considered her study a&s directly relevant to the
psychology of testimony.

ShellowlV criticized much of the early research on

incidental memory on three grounds. Lxperimenters sometimes

&, Edith Mulhall Achilles, "Experimental Studies in
Recall and Recognition", in archives of “sychology, Vol. 6,
No. Li, issue of September 1920, 79 p.

10, Sadle #yers ohellow, "lIndividuanl Differcnces in
incidental Eemory®, in Archives of Psyvchology, Vol. 10,
No. 6L, issue of hay 1923, 77 p.
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took no care to ensure perception of all the material about
which they questioned later, 8¢ that subjects were tested
for observation, rather than incidental memory. Gubjects
were sometimes told that they would later be guestioned, so
that thsy were tested for intentional rather than incidental
memory. Experimental designs and tasks were sometimes too
complicated, so that it was difficult to identify the
variables that influenced results.

She set four criteria for & sultsble test of in-
¢idental memory:

l. 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.
L, Scoring should be objective.

In one of her studies, she asked subjects to
remember the titles and order of presentation of twelve
magazine 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 expliecit intent to learn. she concludsd
that it was easier to recall imcidental material if it was
clearly connected to material to which "primary” attention

was being pald. 3he stated that "fact: within the range of

attention when attention was directed to some other facts
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/ecame/ fixated because their own intensity wus sufficient
to cause fixation, or because they had in some way become
linked up with the individual's habitual interests and past
experience."ll (The relevance to the psychology of testi-
mony 1s obvious.] Once the factors determining incidental
memory had been analyzed, and the laws governing it formu-
lated by experimental research, it would be found to be not
capricicus but as logical and inevitable as direct memory.
One 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. Generalization of Jets to Learn

4 study by Jenkinsl? was something of a breakthroug
in the history of incidental learning, and a major step
towards identifying one of its determining factors. lie
tested intentional and incidental learners for retention of
nonsense syllables to which both had been exposed twenty-
four hours earlier. Incidental learners, who recalled
10.8 * 3,6 syllables, were markedly inferior to intentional

learners, who recalled 15.9 2 2.4 syllsbles.

11, jibid, p. 75.

12. John G. Jenkins, "Instruction as a Facior in
tIincidental Learning'™, in the American Journal of .sychelezy,
Vol. 45, Ko. 3, issue of July 1933, p. L71-L77.
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Curious aboul the greater variability of incidental
learners, Jenkine questioned his subjects about their under-
standing of the purpose of the experiment. He found that
ten of twenty-four "incidental" learners had, for one reason
or another, formed covert sets to learn. &kven in the aitsence
of such deliberate sets tc 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 syllasble that the intentional
lesrner with whom he was paired had missed on every trisl,
and so on. Eight incidental learners who said that they
did not try to learn recalled £.0 I 2,0 syllables.

The importance of covert set as a confounding factor
in attempts Lo demonstrate inmcidental learning has generslly
been recognized since the Jenkins study. McGeogh and Irionil
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 lesrning, are usually more or

less set to learn everything that they read or cbserve.

13. John A. MeGeogh and srthur L. Irion, The
Psycholopy of Human lesrning, {(2nd Ld.}, Hew York,
Tongmans, Green, 1952, p. 211-215,
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Kuch the same point was made by Gibsonil, in his
conclurion that sets are not only determiners of associative
habits but are themselves habits. We learn by virtue of a
set to learn, but we also lcarn 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 inveluntary sets to learn, but not much under-
standing of how they are evoked. On the specific point of
whether an intentional set may generalize and lead to in-
cidental learning, one may cite Lepleyl5, who investigated
the memory of students for names on a c¢lass roll call that
they had heard forty-five times (without instructions to
learn), as a function of serlal 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 belore and after his own. . set to watch
for and pay attention to their own names seems to have

generalized to contiguous names.

. J. 4. Gibson, "A Critical ideview of the .oncept
of Set in Contemporary Lxperimental : sychology” in the
Pgychological Bulletin, Vol. 38, No. %,issue of November 1%41,
bo?"‘l

15, ¥illiam ¥. Lepley, "4 Oredient in Incidental
Learning™, in the Jour%%%waf mxperlmenbal Paychology, Vol. 18,
No. 2, issue of April 1935, p. 195-201.
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There 1s also direct evidence for the generality of
set in a study by “ostman and Sendersi®. They varied set,
with learning materials snd the retention task constant.

The learning material was a dramatic and detailed short story,
and five groups of subjects were told variocusly that the ex-
perimenters were interested in readins speed, couprehension,
memory for the specific sequence of events, memory for
details of wording, and memory for physical appearance, such
as typing errors and misspelled words. :11 subjects were
tested for retention of material related to all five con-
ditions. The findings susrpested that the instructional set
induced a set to learn that generalized, soc that subjects
learned many facte not relevant to the task specified,

Brownl7 reasoned, in reinforcement theory terms,
that & situation similar to that in which motivated learning
had occurred in the past would, through stimulus general-
ization, evoke a set to learn. fThe appearance of stimuli
aimilar to those frecuently experienced in association with
reinforced stimuli in the past should be reinforcing. He

hypothesized that meaningful materisl iould be more likely

16. Leo 2ostman and Virpinia 1. Yenders, "Incidental
Learning and Cenerality of Set”, in the Journal of fxperimental
Pgychology, Vol. 36, No. 2, issue of april 195€, p. 153-165,

17. eorge Haskell Brown, "Factors Influencing
Iincidental lLearning®, in the Journal of Experimental Ysycholegy,
Vol. L7, No. 3, issue of March 1954, p. 163-169.
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than nonsense syllables to evoke a set to learn, and that
another factor would be proprioceptive stimulation, from
overt pronunciastion of learning material., His lncidental
learners pronounced three-letter wordas and three-letter non-
sense 3syllables for either four or eight trials, for the
allegzed 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
(intentiocnal 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 ineidental learners sfter both four and eight
trisle. Insofar as events associated in the past with inten-
tional learning did not facilitate irncidental learning, the
hypothesis that secondary reinforcement accounted for set
generglization was not supported,

YWinnick 13, who also viewed the concept of a general-
ized eet to learn as a specisl case of stimulus generalizstion,
reasoned that subjects given an incidental learning task would
benefit from prior intentional learning of material with

similar content, becsuse a set to learn such material would

18, Wilma A. Winndick, "Transfer of Set in [ncidental
Learning”, in the American Journal of Psychology, Vol. 71,
Ko. 2, issue of June 1958, p. 399-LU3.




REVIEW OF THE LITERATUKE 12

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. [t is,
apparently, difficult if not impossible to devise an experi-
ment in which subjects are exposed to the learning task
without evoking g set to learm it. 4 study by Postman and
Tumal® 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 itens
designating the path that they were not recuired to learn,
showed incldental learning of the presence of the irrelevent
stimuli, but not of their serial arrangement, Once again, set
generalized, to some extent, but one might ask in this study
if lsck of overt practice rather than lack of motivation could
have accounted for the inefficient learning of serial order

under incidental learning conditions.

19. Leo ioatﬁgn andiﬁ. H. Tuma, "latent Learning in
Human Subjects”, in the American Journal of Psychology
Vol. 67, No. 1, issue of March 1954, Pe 115-123. ’
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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 teo 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 sre 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 deubt on the
universality of Thorndike's Law of bffect. issuring subjects
that the same regponses would be correct or incorrect on

later trials apparently introduced a set to learn, for

20, Hans wallach and Mary Henle, "An Experimental
Analyeis of the Law of Effect”, in the Journal of Ixperimental
Psychology, Vol. 28, No. 4, issue of inril 1941, p. 340-34%.
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repetition and recall of rewarded responses increased
markedlyzl. Postman and Adams<< objected that changing the
reward pattern on successive trials provoked a set against
repeating. Wwhen they tested on the second trisl the effect
of rewards on the first trigl, they found evidence for the
automatic effect of rewards in the absence of motivation.
Porter2) repeated the Postman and adams atudy with
modifications, to ensure that subjects did not learn the
purpose of the experiment, and to control certain factors
that increased the discriminabllity of rewarded responses.
The automatic effect of reward persisted, although it was
not 25 great as in the Postman and Adams experiment.
bitterman<d zlso repeated the Postman and Adams
study, and found a none-significant tendency to repeat

rewarded responses. hewarded subjects who were told, zfter

21. Hans %sllach and Kary Henle, ". Further Study of
the Function of Reward”, in the Journal of Lxperimentsl
Psycholeogy, Vol. 30, ko. 2, issue of PFeobruary L9ke,

p. TK?-Tgé-

22. Leo Postman asnd Pauline Austin Adams, "'rerforn-
ance Varisbles in the Lxperimental Analysig of the law of

Effect®, in the American Journal of Psycholezy, Vol. u7,
¥o. 4, issue of December 1954, p. 6lz-631.

23, Lyman v. Porter, "The Effect of 'hight' in a
Modified Thorndikian Situstion”, in the American Journgl of
?gychology, Vol. 70, No. 2, issue of June 1857, p, 219-220.

24. B, E, Bitterman, "Informaticn and i.ffect in
Incidental learning®, in the American Journmal oif s¢sycholocy,
Vol. 69, No. 3, lssue of Geptember 1956, p. L10«4L1G,
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errors, what the correct responses were, showed s marked
tendency to shift to responses desipgnated as correct, which
led Bitterman to conclude that information and not effect
was the significant factor influencing recall. Jostman and
Adams?5 drew attention to the fact that effect had also
influenced recall, although only to & 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 rewsrded on later triasls, together
eliminated intent to learn, one would probably concluce from
this series of studies that learnineg can occur in the sabsence
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 Pcrterzé, that rewards
might produce implicit rehearsal of responses, even without
intent to learn. To test this possibitity, Porter used shock-

cessation as an unambiguous reward unlikely to cause rehearsal.

25, leo Postman and Tauline Austin Adames, "0On [lecent
Studies of tne Law of Effect in Incidental Learning", in the
smerican Journal of Peycholegy, Vol. 70, No. &L, issue of
December 1957, p. 0L2-046.

26, Lyman W. Porter, "Effect of Shock-Cessation as an
Incidental Reward in Verbal Learning®, in the American Journgl

of Ps*cholggz, Vol. 70, No. 3, issue of Septemver 1957,
p- l+2 "102 L]
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Subjects were not told that particular responses terminated
shock., There was no evidence that reward (shock-cessation)
increased the recsll of responses. This study failed to
support not only the Thorndike Law of Effect but aslso the
drive reduction postulate. 4 possible explanation of the
findings is that shock elicited responses that interfered
with learning, so that shock-cessation was not an effective
reward.

In summary, the incidental learning studies have not
thrown much light on the role of reinf'orcement in lesrning.
Ko one has yet eliminated the possibility of a covert set to
learn. "Incidental learning" is a term that reflects the
experimenter's judgement, snd not the subject's set,

It is now usual to define incidental learning
operaticnally, as learning in the absence both of an experi-
mentally administered instruction to learn, and of zn
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 be ample evidence that intentional
learning is more efficient than incidental learnin,, but the
requirement for an operational definition for incidental
learning raises the question of whether intent to learn iz the
sole, or even a c¢ritical reason for the superiority of

intentional learning.
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4. The Orienting Task

It has alreasy been noted that an orienting task isg
necessary, to ensure that incidental lesarnerc are expozea to
the stimulus material. Intentional learners muy or may not
be given the same orientine task. 1If not, one mav Guestion
the werth of the experiment, because intentional and incid-
ental learnins measures woula not have been obtained under
identiral conditions, with a sinrle independent variable,
the inst:uctional set. If they are, on the other hand, it
is legitimate to ask if the ordlenting task wight facilitate
or impede intentional lesrning.

Galtzman<? asked Loth intentional and incidentasl
learners to sort cards on which were printed the items to
be learned. rfetention scores of intentional learners were
not significantly higher than those of incidental learners,
a findin~ that led Laltzmsn to suggest, at first, that the
relative success of intenticnal learners in many earlier
studies was due, in part, to not reqguiring them to perform
the orientins;; task prescribed for incidental learners.

An alternative explanation was that intenticnal

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

27. Irving J. Laltzman, "The Orientirg Task in
Incidental and Intentional lLearning", in the Anmerican

Journal of Psychoelogy, Vol. €6, Ko. &, issue of
October 1933, p. 293-597.
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did not take enough time to memorize stimulus items.
Neimark and Saltzman“® found that intentional learners who
had the same orienting task as incidental learners were
nearly as successful as intentional learners who did not
perform the orienting task land more succsssful tharn in-
cidental learners),provided that stimulus items--two-digit
numbers on a memory drum--were presented siowly. .hen
intentional and incidental learners had the same orienting
task, fast rates of presentation of stimulus items inter-
fered rore with intentional learning. J{onversely, with
length of time of exposure constant, intentional learners
benefitted more from an increase in the number of exposures
per item.<%

Saltzman3V produced further evidence that some
orienting tasks minimize the effect of instructions to

memorize, either because the orienting taesk is such that

28, Bdith Neimark and Irving J. baltsman,
"Intentional and Incldental Learnins with Different hates
of Stimulus-Presentation™, in the American Journal of
?5zcholog§, Vol. 66, No. L, issue of Gctobter 1953,

p-b “2-

29, Irving J. veltzman and gita L. &tkinson,
"Comparisons of incidentul and inteuntional iLearning after
Sifferent Lumbers of Ltimulus Jresentations™, in the american

Journal of Psychology, Vol. 67, No. 3, issue of September
9 lb’ B “’52[*'

30, Irving J. Saltzmsn, "Comparisons of Incidental
and Intentional lLe rning with Different Orientine Tacske®, iu
the imerican Journal of Psychology, Vol. 69, ko. 2, issue
of Jdune 19506, p. afh-2717.
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incidental learners make much the ssme responses to the
learnin,, task as do intentional learners, or because re-
sponses to theorienting task interfere with intentional
learning. Postman and Adams3l found no difference between
intentional and incidental learners when the orienting task
was matching stimulus nonsense syllables with geometric
figures, but reported intentional learners to have the
higher retention scores when the orienting task was giving
reaningful assoclations to nonsense syllables. In general,
if the orienting task favors discrimination of stimulus
items, it is unlikely to interfere with intentional learning.
Saltezman’< has also suggested that the critical
difference between intenticnal and incidental learning may
be simply that those subjects who are intent on learning
rehearse stimulus material between and during learning
trials., He was unsuccessful in devising a study that would
eliminate 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 lesrning,

and could not be as easily misled by false cues,

31. Leo Postman and Pauline iustin Adams, "otudies
in Incidental Learning: IV. The Interaction of Orienting
Tasks and Stimulus Material&“, in the Journal of Lxperi-
mental Psychelogy, Vol. 51, Ko. L, issue of April

P. 32%-333.

32. Irving J. Saltzmsn, "Incidental snd Intentional
vemory for Lifted weights™, in the American Journal of
“gychology, Vol. 70, Wo. 2, issue of June 1357, p. 253~257.
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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 with intentional task d4ifficulty,
Mechanic?d argued that there would be less incidental learn-
ing with a hard than with an easy intentional lesrning task,
regardless of incidentsl task difficulty, because more of
the availsble time would be utiliged in responding te the
hard intentional items, He did not find such a difference,
and reasoned that the expected task competition effect was
offset by the orienting tesk, which required subjects to

pronounce, and so regpond cifferentially to, incidental items,
5., The koles of 'rive and Cue Utilization

In recent years, the emphusis in studies eof incidents:
learning seems to have shifted from testing the reinforce-
ment orinciple, and questiening the independent reality of
ineidental learning, to deing what “hellow’% suggested
nearly forty years ago--analyzing its determining fuctors,
and seeking, experimentally, the laws that govern it. It is
generally assumed, 1f not universaily accepted, that in-

cidental learning is worthy of study as an independent

33, Arnold Mechanic, "The Distribution of Heculled
Items in Simulteneous Intentional and Incldental Learning”,
in the Journal of kxperimentsl °sycholopy, Vol. 63}, No. 6,
igsue of June 1902, p. 593=-000.

34. badie myers shellow, op.cit.
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phenomenon,and that it camnot be explained away as intention-
a8l learning under s 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, environmentsal 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 utiligation. The former
has been conceptualized as an indicator snd the latter as g
consequence of activation level, or arousal state.

In a recent review of research on anxiety, Martin35
suggested that anxlety 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 aroussl, distingsuishable from other
arcusal patterns, has been demonstrated.

His conelusion is in accord with the concept of
emot icnal responsiveness as a drive component. For many

years, Duffy36 argued fer a second-order concept of arousal

35. Barclay Martin, "The rssessment of anxiety by
®hysiological DBehavioral Keasures", in the Psychological
Bulletin, Vol. 58, No. 3, issue of May 1961, p. 234-255.

36, Elizabeth Duffy, "The Psycholopglical Significance
of the Concept of 'Arousal' or ‘Activation'”, in the

?3§cholggical Review, Vol., 64, No. 5, issue of September
1 ) po "‘275‘
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or activatlion that would obviate the udistinction between
emotion and motivation. She posited an inverted U-curve
relationship between activation level and quality of per-
formance, with both extremes of arousal sssociated with poor
performance. Uhe cited evidence for persistent and charac-
teristic individual differences in degree of activation Ly
the same situation. HResponsive, easily aroused subjects
are revealed by thelr 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 explaln the paradox
that increasing emotion appears to be associated sometimes
with improvement and sometimes with impairment of perform-
ance. It has strong psychophysiclogical support.
Lindsley's37 theory of emotion related the activation
concept to studies of the ascending reticular activating
systen. Fusterjg, 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-

erimination in rhesus monkeys, but that strong stimulation

37. Donald B. Lindsley, "Emotion", in -.S. Stevens
(BEd.), Handbook of Experimentsl Psychelogy, "ew York,
wiley, 1951, p. L73-516.

38, Jeoaguin K, Fuster, "Effects of Stimulation of
Brain Stem on Tachistoacopic Perception™, in Science, Vol.
127, Fo. 3290, issue of 17 Janusry 1358, p. 150,
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increased regction time and decreased the number of correct
responses, Hebb3Y called the single-mechanism theory of
motivation and emotion "the best unifying concept that is
available to us at present.”

almo*® summarized three main approaches to acti-
vation, noting that theorists of the Hull school, althcough
they rarely used physiological measures, and concentrated
on aversive aspects of drive, came close to the activation
principle--motivation without a directive function. Else-
wnere“l, he suggested the use of the Yaylor wkanifest inxiety
50&1@“2, (A->calej, developed as a measure of Hull's general-
ized drive, to select subjects for studies of physiclogical
agpects of motivation. Intentional learning amd condition-
ing studies in which the A-vcsle has Leen used as a measure
of emotionally-based drive are considered in Appendix 1,
The evidence indicates that perfcormsnce on tasks involving

strong, competing responses is impaired under conditions of

39. Donald Olding liebb, A Textbook of Ysychology,
*hiladelphia, -aunders, 1958, p. 159.

LO, kobert B. Malmo, "Activation--i leurcrsycho- _
logical Dimension”, in the Psychologzical heview, Vel. 66, lo.G,
issue of November 1959, p. 3G7-3&6.

Ll. Robert B. Malmo, "Anxiety and Behavior Arousal”, in
the Fs cholafiqal Review, Vel. &4, Ko. 5, issue of Leptember
1957’ })a @“2’5'70

L2. Janet A. Taylor, "A Personality Scale of Mgnifest
anxiety", in the Jourmal of Abnormal and .ocial Psychology,
Vol., 48, ko. 2, issue of April 1953, p. 285-290.
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high drive, as measured by the A-Scale, but that high drive
facilitates performance on tasks where only a single response
tendency is evoked. (Hebb#3 has sugrested 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“s. 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 score 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 & subject could earn a $5.00
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 inereasing stress) improved perform-

ance up to a point, and then impsired it,

43. D.0. Hebb, "Drives and the C.h.>. (Conceptual
Nervous System)", in the Paychological Keview, Vol. 62,
¥o. 4, issue of July 1955, p. 243-25L.

Liy. Kichard G. 3tennett, "The Kelationship of lCer-
formance Level to level of Arousal™, in the Journal of
Experimentzl Poychology, Vol. 54, lio. 1, issue of July 1$57,
p . 52‘-62 @
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Une may use either a stimulus-induced or a response-
inferred method to manipulate activation level (drive level,
emotional responsiveness) experimentally. Stimulus-induced
nethods 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 exzminations, or parachute jumps). Kesponse-inferred
methods involve the use of measures, such as projective test.,
or self-report scales like the A-lcale, which are assumed,
or shown, to be coordinated with the underlying construct,

Cne effect of high activation is said to be reduction
of the range of cues to0 which a subject will reSpond55. The
concept of cue utilization was a by-prouuct of the New Look
in perception. Bruner® hypothesized that a person in 2
perceptual recognition situation gathers cues in order to
discrininate, and respends with a class name when he has
enough cues to satisfy himself as to the stimulus object's

identity. Jeople asre sald to differ in the number of cues

L5. J.A. Egsterbrook, "The Effect of Lmotion on Cue
Utilization and the Reorganization of Behavior”, in the
»gychological Keview, Vol. 66, Ko. 3, issue of May 1959,

Pe Iﬁ“gel °

4L6. Jerome L. Bruner, "On Perceptual keadiness”,

in the Psychological Review, Vol. 64, No. 2, issue of
March 1§§%, p. 1c3=152. ’ ’ ’
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they accumulate before a recognition response, and one of
the variables correlated with cue utilization on which they
differ is said to be activation level, or drive level.
Tolmank? reported that, under strong motivation,
rets tend to fixate a specific path turough a maze, snd do
not learn the general orientation of the maze pattern. It
can be inferred from the Spence and Lippitt“g test of sign-
gestalt theory that stirong 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 the 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 hss been noted,
clinically, that high anxiety interferes with performance on
messures of digit span. Bruner, Matter and Papanek50 con-

cluded that over-motivation wns one of two conditions that

7. Edward C. Tolman, "Cognitive baps in Rats and ben®,
in the Psychological Review, Vol. 5%, Ko. &, issue of July
1548, p. 189-208,

L8. Eenneth .. Spence and honald Lippitt, “un
Expsrimental Test of the Sign-Gestalt Theory of Trial and
Error Learninén, in the Journal of Experimental Psychology,
Vol. 36, Ho. 0, issue of December 19L&, p. LO1l-5U2.

LS. Arthur «, Combs and Donald Snygg, Individual Be~
havior: A E%zg%%%ual Approach to Behavior, &Kew lork, Harper,
1959; Pe 16 ’ *

50. Jerome 5. Bruner, Jean Matter, and .iriam lewin
Papenek, “Breadth of Learning as & Function ef .rive L.vel
and Mechanigzation™, in the Pgychologlieal Aeview, Vol 02,
No. 1, issue of January 1958, p, 1-10.
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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 Rankin®l tested the hypothesis
that an incresse in incentive results in increased per-
ceptual selectiveness, favoring theose parts of the
perceptual field interpreted by subjects as most relcvant.
Their subjects were given g central pursult-rotor task,
for which there was a sliding scaole money bonus for good
performance, and three intermittent perlpheral tasks,
differing in relevance to the central task anu in the ease
with which they could be¢ perceived., Hirh incentives faci-
litated central task performance, but interfersd with
peripheral task performance.

The relationship between incentive and perceptual
selectiveness was extended by Bahrick”’? to incidental learn-
ing. His subjects were given a serial anticipation task,
with geometric forms as the stimulus megterial. They were

then tested for incidental lezrning of colors with which

51, Harry P. Bahrick, ™aul l.. Fitts snd hobert E.
flankin, "Effect of Incentives Upon heactions Lo Veripheral
stimuli”, in the Journsl of Experimental “aychelogy, Vol. L,
No. 6, issue of December 1952, p. LUO-LOG.

52. Harry P. Bahrick, "incidental Learnin: under Two
inccntive Conditions”, in the Journal of hxperimental Psycho-
logy, Vol. 47, Ko. 3, iesue of ¥atfch 195k, p. 170-174.
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the forms were filled. & high incentive group was told that
they would be pald for good performsnce. /4 low incentive
group was told to trest the task as if it were an uninterest-
ing lecture. The low incentive group required more triales
to eriterion on intentional learning, of course. Jhen rate
of learning was controlled, the high incentive group dis-
played significantly less incidental learning. In another
study, Bahrick?3 asked subjects to learn a serial list of
nonsense syllables, and then tested them at five stages of
intentional learning for memory of geometric forms in which
the syllables were embedded. As the goal of intentional
task mastery was approached, incidental learning decressed.
Results of these two studies were interpreted as evidence
for greater variagbility of set (that is, greater cue utili-
zation) when coexisting goal demands were egqual, with cogni-
tions relating set to goal attainment becoming more f{irmly
established as the incentive or goal demand incressed.

In an incidental learning study, the experimenter's
instructions determine which cues will Le prepotent and
which irrelevant, and, 80 to speak, in the margin or peri-
phery of attention. The rele of an incentive is to further

reduece the range of abtention, by increasing its intonsity

3, Harry P. Bahrick, "Incidentsal Learning at Flve
2tazes of Intentional Learning", in the Journal of Experi-

ggg%al ?%%ﬁhologz, Vol. 54, Ho. L, issue of Cctober 1457,
po §" °
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and narrowing its focus, warding off distraction and so
decreasing utilization of irrelevant cues.

Easterbrook?% cited the Bahrick studies as nart of
the evidence for the generalization that an increase in
drive is associated with a reduction in the range of cue
uee, when the direction of behavior is constant. He argued
that a drive increment may facllitate or impair relevant cue
use, depending on task complexity, but that it will always
impair learning oi peripheral cues,

he was called to task by Fausler and Trapp?? for
not distinguishing between incentive and drive manipulation.
Drive theorists such as Spence distinguish between the ener-
gizing {drive) and the directive (incentive) aspects of
motivated behavior. (In upence's bshavior theory, ingcentive
magnitude combines additively with drive strength, s¢ that,
in practice, an increase in incentive should act much as
does an increase in drive.) Easterbrook's reascning is,
perhaps, consistent with a cue-stimulus or non-drive theory,
where the distinctlon between energising and directive roles
is irrelevant, because all behavior is motivated by stimulus

cohditions.

54e J. A. Lasterbrook, op.cit.

5. Donald H. Bausler and i. Philip Trapp, "hotiva-
tion and Cue Utilization in Intentional and incidental

Learning", in the Psychological leview, Vol., 67, Ko. 6,
issue of November i@%ﬁ, Pe 3%?~3?§.
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In any event, there is direct evidence for the
deleterious effect of stimulus-induced and response-
inferred drive on incidental learning.

Aborn®® found that ego 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 dAifficulty 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 lesrning.

Kohnsa had subjects atudy a detalled story under
threat of shock. The quantity of story detail recalled
was lower than for a control group, with the greatest loss
under stresas being for irrelevant detail.

Several investigators have used the a-Scale to

select subjects differing in drive or emotional resuon.iveness,

56, Murray 4sborm, "The Influence of Lxperimentally
Induced Fallure on the Retention of Material Acquired uhrou%h
Set and Incidental lLearning®, in the Journal of kxperiment
Peycholegy, Vol. &5, Mo. 4, issue of April 1953, p.“??S-ﬁB%

57. Robert E. 8ilverman, "Anxiety and the lLiode of
Response”, in the Journal of Abnormal and Soclial Psychology,
Yol. 49, No. &, issue of October 195k, pn. 538-55L2.

58. Hugh Kohn, "Effects of Variations of Intensity of
Experimentally Induced Stress Situstions woon Jertain Aspects
of Perception and Performance”, in the Journal of Uenetic
ggiggglo , Vol. 85, lecond halfl, issue of Hecember L9554,

p. 28%=3U4.
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for studies relevant to the effect of level of arousal, or
drive, on cue utilisetion and incidental learning.
Siegman®? instructed high and low A-Scale groups to
copy standard stimuli (Bender-(estalt figures) and then
tested them for incidental memory of the stimuli, He con-
cluded that anxiety had a disruptive effect on incidental

learning. Splelberger, Goodstein and mahlstrom¢0

carried
cut a similar study with larger groups, an interpolated
task, and data on the difficulty values of the Bender-
Gestalt figures. High drive subjects were better at re-
producing from memory the easy items, while low drive
subjects were superior on difficult items. These findings
sre in accord with the Hull-.upence theory of the inter~
action of habit strength and drive strength, in the
irtentionzl learning of simple and complex material. They
do not, however, support the contention that high drive is
associated with low incidental learning, regerdless of

task difficulvy.

59. Aron ¥. Siegman, "The Effect of Manifest inxiety
on a Concept Formation Task, a Nondirected lLearning Task and
on Timed and Untimed Intelligence Tests", in the Journal of
Consulting ”sychology, Vol. 20, Ho. 3, issue of June 155,

p. 175-17§-

60. Charles D. Spielberger, lLeonard D. Coodstein and
e« Grant Dahlstrom, "Complex Incidental Learning zs a Function
of tnxiety and Task Bifziculty” in the Journal of Lxperi-
menggl 3syeholagx, Vol. $6, No. 1, issue ol July 1558,
po " .
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Durva119}

predicted, from the Hull-Spence theory, a
negative relationship between level of A-Scale measured
drive and both intentionsl and incidental learning of complex
material. When she adjusted results to control the effect
of intelligence, she found that level of drive was unrelsted
te either kind of learning. (She was able to suggest ex-
planations for her results which were compatible with the
Hull-Spence theory.)

Maltzman, Fox snd Morricett®? reported that high
A-Scale subjects were less likely than low i-Icale subjects
to shift from 2 dominant set to a direct solution, when
attempting to solve Luching water jar problems. In Hulle
Spence terms, an increase in drive increased the excitatory
potential of responses with the strongest habit strength.
Alternatively, it could be said that high drive subjects
were urable to utilize new task-relevant cues once a dominant

et was ¢stablished.

61. Mary lrene Durvall, "The Effect of Manifest
Anxiety upon Incidental and lew Task Learnine", in
Dissertaticn Abstracts, Vol. 17, lNo. 3, issue of 1957,
pe .

62. Irving Maltazmarn, Jack Pox and Lloyd Morrisett,
Jr., "Jome Effects of Manifest Ainxiety on Mental Set”, in
the Jowrnal of :xperimental Psychology, Vol. 46, Ko. 1,
issue of July 1953, pe 50-5L.
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Silverman and Blits®3 compared the performance of
high and low A-bLceale 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 be avoided
by correct responses, and no shock threat. Threat of shock
that could be avoided improved the performance of low
A-S5cale subjects, but threat of unavoidable shock impaired
their performance. Stress had no effect on the performance
of high drive subjects.)

studying the utilization of previously irrelevant
cues 38 a basis for new digcriminations in a concept learn-
ing task, Braleybs found that the difference between drive
groups, defined by A-Gcale 2cores, was not related to sither

the acquisition or the utiligation of irrelevant cues.

63. Hobert L. Silverman and Bernard Blitz,
"Learning and {wo ¥inds of Anxiety", in the Journsl of
sbnormal and Social Psycholegy, Vol. 52, ho. 3, issue of
¥ay 1656, p. 301-303.

6L,. Loy 5. Braley, "Some Conditions Influencing
the Acquisition and Utllization of Cues”, in the Journal

of Exgeriwansa% P%%gﬁgkggz, Vol. 64, No. 1, issue o
uly 1 s P -0,
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Kausler, Trapp and Erwwarﬁ5 varied drive, measured
by the A-Scale, instead of incentive in a study otherwise
similar to the Bahrick {195h)é6 inveatigation, in which
subjects were tested for incidental memory for colors em-
bedded in geometric forms. Iiigh drive subjects viere superior
on the intentlional task, serial anticipation of forms, bhut
the groups did not differ on the incidental learning reten-
tion neasure. Wwhen non-stress and strong ego-involving
inatructions were uged, instesad of the i-Lcale, results
were the sane.

Their findirnges ocbvicusly did not support the simpls
hypothesig that an increment Lo smotionally-based drive in-
evitably reduces incldentul learning. Fausler and Trappé7
suggested that the positioning of irrelevant cues wis im-~
portant. Yhen irrelevant cues are within the reduced
perceptuzl range of high drive subjects (asz when color is
actually inside form), somewhat more incidental learning
takes place than when these cues are roelatively ceriphersl.

In Hull-ipence theory termg, the net affect of low <rive

65. Jonald H. kausler, L. shilip Trapp snd vharlec
L. Brewer, vintentional and lncidzntal Learning under Hirh
and Low Lmotional Urive levels™, in the Journal of Ixperi-
mental Faychology, Vol 58, Ho. &, issue of Jeccuber 1G99,
pe B52~L535.

&6, Barry V. Bahrick, 195, ep.ell.

67. Donald H. Kausler aud [. hilip Yrape, op.cit.
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and strong habit strength is then offset by the net effect
of high drive and weak habit strength. They suggested
three reasons for the lack of agreement amongst findings
as to the effect of cue utilization and drive on incidental
learning:

1. Different methods have been used to vary
motivation, such zs changes in incentive
strength, changes in stress-induced drive,
and differences in 4-Scale scores.

2. Tasks have differed in complexity anc
difficulvy.

3. The physical positioning of irrelevant cues

hag differed, and, in at least one study,
irrelevant cues heve beenégresenteu to a
different =zense modality.

It may be added that not only have the studies not
been comparable, because of differences in task and pro-
cedural varisbles, but alsec that therc has been little
attempt at replication. The studies have also suffered,
in most instances, from lack of clear hypotheses as Lo
the effect on incidental learning of variables that are
known to influence intentionsl lesarningr. Three of these
variablez are drive, incentive motivation, asnd task

difficulty.

68. hobert E. .ilverman, op.cit.
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©. The Hull-uLpence Behavior Theory.

«n Hull's uvehavior th@orybg, tue nrobacility of 3

res:onse, h, wis o function of excltatory potonti.l, olr

(34}

which, whe: other conditions were constant, ..s itrelf
function <f the product ~} hatlt ctrenrth, gHr, 'nd drive
strength, D. he intervenin~ v:ori.tles, sHr nd T, were
oserationally defined, trne ferrer o) the na ber ol re-
infnrcecentc ano the latter by deprivetion time, the
ccncentr, tion of certain hormones in the blood, the zctrerptn
¢f 2 neoxious stimulus, na oLbfer s tecc.rnt oo lit?one,

111 needs prere:t in arn organicr, bLoti rolevant and
irrelev.rt, contirea te ylel. th~ effective seneral drive
strength, nd so to flellitote »erf 1-oncce Adrrcelevant
needs sere .istinguishel [ror rolevient aved. in ter ¢ of

relastionship ol + need to the objeciive 1acure r. 1 v

-

i

or cranple, 1f vater were the rew rc, {uod .ould v

2oan

690 Cl(}l"k Iao Hull, Lri]lgj;*i}‘} ?A* j»_‘[‘_*u_":wt_\_lii ij—_‘\EJ-
lntroduction to bBehavior Theory, hev Yorw, .ppliton-

Century—Lrofts, 1GL3, Xii - L2k -,
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In a later version of the tneory, Hul17Y atated
that variations in the marnitude 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’?lo
In Spence's notation, the relationship between habit

strength, drive strength and incentive motivation is expressed
as E = Hx (D+K)72.

Cne of the threads of the nomolopicsl network thot
bounds the concept of drive is that the relative hgbit
strengths of competing response teundencies must be taken
into account before one can predict whether an increas: in
drive will facilitate or impede the correct responge. This
is no problem in conditioning studies, because, with only
a gingle 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 thc amount of

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

70, Idem, "behavior rostulates and Jorollaries--
1949%, in the Psychological Heviev, Vol. 57, No. 3, lssue
of Mey 1950, p. 173-18C.

71. Kenneth W. Spence, Behavior Theory and Con-
ditioning, New Haven, Yale Univcrsity Press, 1956, p. 133

s€q.

72, Idem, ibid., p. 162 ceq.
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glight, intra-list commetition, one can nredict that high
drive strength will facilitate correct resnonses, as habit
strength builds up on successive trials. Wwhen intra-list
competition is high, there is a difference in habit strength
early in learning in favor o¢f incorrect responses, and the
effect of increasing drive is to incresse the gize of the
difference. Accordingly, it is predicted that early in
learning high drive will impede perforzance. 4Ag training
progressesa, the habit strength of correct reiniorced re-
sponses will build up, until eventually the performance of
high drive subjects should exceed that of low drive subjects.

Under what conditions does & correct response occur
in learning? Hull?? postulated that reaction potentisl
varied from moment to moment, and that the oscilllations of
competing response tendencies were asynchronous. Thus, it
was possible for a correct response to occur, even though
the average value of ite reaction potential was below that
of competing incorrect responses.

Spence distinguishee between appetitlonal drive
states, defined in terms of deprivation, and aversive or

emotional drive states, defined originally in terms of

73. Glark leonard Hull, A Behavior System: an

introduction to Behavior Theory Concerning the lrudividual
Orgsnism, hew Haven, Tale University ’ress, p. 195.

> Ao
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noxious stimuli. JIn aversive situations, drive is assumed
to be, in part, a function of the magnitude of a hypothset-
ical emotional response mechanism, which, when activated
bty aversive stimulation, organizes activity of the
autonomic nervous system, and may energisze certain cortical
mechanisms.’4 The reflex response magnitude of a particular
person will vary with the intensity of the stimulus. It is
assumed that the magnitude of a reflex response is related
to emotional responsiveness, through the latter's contri-
bution to drive strength,often as an irrelevant need.

In studies of intentional verbal learning, one may
assune that incenrtive motivstion is, on Lthe average, a
constant for all subjects, regardless of thelr drive levels.
n the other hand, the fact thet 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 swall during incidental
learning. Instructions accompanying the presentation of the
incidental learning retention task serve to increage incen-

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

74. XKenneth ¥. Ipence, "4 Theory of imotionally
kased Drive () and Its Lelation Lo lerformance in ! imple
{earning Sdtuations™, in the American Psychologist,
vol. 13, lLo. 3, lssue of Varch 1954, p. 131-iLi.
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in reaction potential, snd emission ol responses that
revesl incidental learning.

From this resenrch model, one may predict that
incidental learning of verbal materisl will be subject to
the same effects of intra-list competition as intentional
learning of verbal material, but that these effects will

be revealed only on the retention task.
7. Some Conclugions and @ 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 recognized as the critical event distinguish-
ing incidental from intentional learning, tc recent
gtudies of the effect of cue utilization and motivation
on incldentgl learning. It has been shown that incidental
learning is of theoretical importance because it holds
promise of casting light on the role of reinforcement in
learning, but that the erucial study, in which intent or
motivation to learn is eliminated, has yet to be desipned.
sccordingly, meny investigators have turned to examining
the effect on inclidental learniny of task, envirommental
and subjsot variables that are known Lo influence inten-

tional learning. Finally, it has been argued that lack of
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a clearly stated theory to zenerate hypotheses for incid-
ental learninc studies, and lack of replication, have led
to conflicting findings, in studies where incentive and
drive have been manipulated.

The present investigation bad 2¢ 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-3cale.

Two of the task variables were the difficulty levels of the
intentional task and of the incidental task. 4 third task
variable was, orisinally, the positioning of incidental cues,

It was reasoned from the Hull-Spence behavior theory
that the performance of high-drive gsubjects on ar incidental
learning task that included hard and easy items but was low
in intra-list competition would be superior to that of low-
drive subjects. FProm cue utilization theory, it was hy-
pothesizeu that all subjects would learn more readily
incidental itens placed adjacent to the intentionsl learnin:
tansk., The possivility of an interaction between intcutionsl
snd incidental tosk difficulty was envisspreo. 1t was
reas~ned that 211 subjects would retiin more roadily incilde
ental items exposed witn easy intentional items, learning
of which would require less erxpogure time Lhan learnine

hard intentional items.
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The first stntement of the null hypothesis was:
High~ and low-drive subjects do not differ in their success
in learning easy and difficult incidental task items posi-
tioned withip znd to one side of easy and difficult
intentional task items.

As will be sesn, & pllot study showed that the
positioning of peripheral incidental cues led to an appar-
sntly inscluble design problem. The pllot study slso
suggested 2 requirement to examine the nature of the orient-
ing task. in its final form, the stateument of the null
hypothesis was: The difficulty level (easy or hard) of
intentional and incidental learning tasks, and the nature
of the orienting task (spellinpg aloud or not spelling aloud
incidental stimuli) do not affect incidental learning of

verbal trigrams by high-drive and low-drive aubjects.



CHAPTER 11
EXEPLRIMENTAL DESIGH

In this chapter sre¢ described the materials and the
procedures used to conduct an experiment to test the
hypothesis stated at the end of Chapter 1.

Chapter I1I begins with a descripticn of the selection
of subjects for the experiment, with particular reference
to the use of a psychoumetric device to distinguish between
subjects high und low on the orpaniswic variable, drive.
Then follows an account of a pilot study carried out to
check on the adequacy of intentional amd incidental learn-
ing task materials, and of the expsrimental procedure.
Fodifications to the hypothesis and to tesk materisls and
procedure consequent on pilet study findinge sre discussed
next. The chapter concludes with & restatement of the main
hypothesis, and some implications of this hypotbesis and

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

Subjects for this experiment were drawn from two
classes in introductory psychelogy at Carleton University,
Cttawa. 4ll the students were naive to verbal learning
experiments. To aveid influencing the study, the couree
instructors {(one of whom was the experimenter)! did not
refer in their lecturss either to incidentsl learning or te
the measurement of drive in humasn subjects until after 211
the data had been analyszed.

Under the guise of gathering informstion on the
relationship between two messures of the same personality
variable, 175 students were given the Maudsley ersonality
Inventoryl and the Bicographical lnventoryze in Appendix 2
are discusged findings in the analysie of test results,
findings that were a bi-product of the main investigation.
It will suffice here to state that twenty per cent of thoae
tested scored 11 or less on the i-Ucale, that twenty per

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

1. Arthur L. Jensen, "The laudsley Personality
Inventory", in Acta Psychologics, Vol. 14, lo. 4, issue of
1958, p. 314-325.

2. Jangﬁ 3. Tayiar, “ﬁ Personality vcale of gaiif@mt
Anxiety”, in the Journal of Abnormal and coclal Psycholepy,
Vol. 48, No. 2, issue of April, 1553, p. 285~290,. The
Biographieal XBventory--aewcaliad by Taylor--consists of the
fifty A-Scale items embedded in 175 other items from the
#innesota Kultiphasic Personality Inventory, including mosnt
of the L-, F-, and E-Scale items,
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incidental learning were drawn from these extreme groups.

Test results of twenty-one individuals with
Maudsley Fersonality inventory lLie-scale scores of 11 or
more, or Biographical lInventory L-ucale scores of 7 or more,
or F-icale scores above 16, were considered to be invalid-
ated. Ko individuale with invaliduated test results were
selected for the incidental learning study.

The group with low A-vcale scores included approxi-
mately egqual numbers of males and females, but the high-
seoring group was predominantly female. Because of the
possibility of g relationship between sex and incidental
learning, high- and low-scoring groups were matched for sex
composition by randomly drawing from male and female sub-
groups, within the high-scorins and the lowe-scoring groups,
ten males and fifteen femsles with low a-Scale scores, snd
ten males and fifteen females with high A-_cale scores.

#ith drive defined in terms of scores on the ‘-.cale,
these two groups will henceforth be referred t¢ a3 Lhe
"high~drive" and the "low-drive" groups. The construct,
"drive", carries no impedimenta other than those gssirned
to it in the Hull-Spence theory of behavior. The i~icale
was gecepted, for the purposes of this study, as a measure
of drive. The claim that the A~-scale is satisfactory as g

measure of drive ls considered in ippendix 1.
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No attempt was made to match high-drive and low-
drive groups for learning ability. Firstly, it was assumed
that university students are a relatively homogeneous group
intellectually. OSecomndly, it was reasoned that it would be
better to replace subjects who did not meet selected learn~
ing criteria, than to match groups as to intelligence test
results. DJuring the incidental learning study, thres low-
drive and two high-drive males were replaced becauss of
apparent inablility to learn paired-associstes readily.

They had leas than 8ix correct responges on the final in-
tentional learning trial. One low-drive female and one
high-drive female were replaced because they had completed
two successive errorless triasls before the twenty-fifth
intentional learning trial.

The age range of the high-drive group was 19 to 38,
(median: 24) while that of the low-drive group was 19 to 42
(median: 24).

Ten subjects for s pilot study to test the adequacy
of the verbal learning materials were drawn randomly from

those with i-iLgale scores between 12 and 25.
2. Pilot Study: Materiamls and Procedure

The purpose of the pilot study was to try out test

materials on s small sample of the population from which
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high-drive and low-drive subjects were drawn for the msin
investigation.

The original hypothesis called for positioning easy
and difficult incidentsl stimuli with and apart from easy
and difficult intentional learning stimuli. The intentionsl
learning task used in the pilot utudy was a list of sixteesn
paired-assonciates, and the incidental task items were
nensense syllables,

The stimulus members of the paired-zssociates were
three~-letter consonant syllables {rom “itmer's list, eipght
with associatien, or "meaninpfulness”, values of € per cent
er less, snd eight with association values of 92 per cent or
more.? The letters of items of the "hard” 1list were not
duplicated in the same position within the list, nor did they
avpear in the paired responsze. There were several duplica-
tions in the "eusy"” list, but these syllables were parti-
cularly meaningful becausze, with the addition of one vowel,
each became a common four-letter monosyllable, easily

associated with the paired response word. The hard stimulil,

3. Louise R. Witmer, "The Associntion Value of
Three-Place Consonant Syllatles™, in the Journal of Genetic
Payghology, Vol. 47, No. 2, issus of Decenber, 1935,

P. 337~389. witmer's assoclation values represent the per-
centagze of her twenty-five gubjects (male university students)
who reported an assoclation to & syllable within four secones
of eseing it.
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of which "ajq" is typical, included a high proportion of
letters that occur rarely in English. & typical easy
stimulus was "pnk". Each of the sixteen syllables bagan
with a different consonant.

The response members of the paired-associates were
all five-letter disyllables. The eignt "hard"” responses
were paralogs from Noble's listh, with association values
of 1.55 or less. The mean association value of these eight
paralogs was 1.26., The eight "easy" responses were common
words. Four, taken from Noble's list, had an avera:e
association value of 7.95.

This method of selection of intentional task itoems
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 streagth” is
used here in the sense of "availability™ of a response, or
its position in a hypothetical hierarchy of verbal habits.,
An attempt was made to manipulate task difficulty further,
in terms of the associative strength between the stimulus
and response members of each pair. Fasy pairs were made up

of items that could easily be associateu. For example,

Le Glyde ﬁ. ﬁagli, "An Analgﬂi5 of Meaning® in the
Pgychological heview, Vol. 59, HNo. issue of Hovember
I?%z, p. L21-L30, Hoble's a&éociatiém values rapras&nt’th@
average number of written sssociations given in sixty seconds
to each verbal unit (paralogs and words) by 119 sirmen in
basic training.
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"gri", which suggests Ygirl”, was paired with "model", and
"prk® which suggests "pink", wss paired with "melon". There
was no reason to expsct a significant amount of pre-
experiment associative strength between members of hard
paires; the possibility that identity of letters might affect
associative strength wag reduced by ensuring that the same
letter did not appear in both stimulus and response members
of any hard pair. A typical hard pair was "zjq--balap”.

The incidental task consisted of sixteen nonsense
syllables~~a vowel between two consonants--from Glaze's
1ist?. Eight hard items had association values of 7 per
cent or less, and eight easy items had association values
of 92 per cent or mors. Each syllable had a different
initial and & different final consconant, and four of the
five vowels appeared three times in the list, with "a" being
Used four times. It should be noted that there is no
necessary correspondence between the (laze and the wWitmer
association values. Witmer's exposure time was longer by
one to twe seconds per syllable. It would also seem to Le
self-evident that it is far more 4ifficult to learn an

essentially unpronounceable consonant syllable like "lgw®

5. J. A. Glaze, "The Association Value of Lon-szense
Uyllables™, in the Journal of Cenetic Psycholopy, Vol. 35,
No. 2, issue of Lecember 1548, p., 255-2¢C. @laze's s850Ci~
ation values represent the percentage of [ifteen university
studente who reported an assocciation within two or Lhree
seconds of seeing a syllabkle,



http://univt.rr.ity

EX P IMENTAL DESIGN 50

(Witmer vslue: 50 per cent)} than a nonsense syllable like
"got" (Claze value: O per cent).

The sixteen paired-associates were typed in black
in lower case glite type on memory drum paper, in three
random orders to reduce serial position effects. otimulus
and response members were spaced twenty-three millimetres
apart. TFour hard and four easy incidentil task syllables
(also in black, im glite type) were spaced midway betwsen
naired-associate mewbers, two easy and two hard syllables
within easy paired-associates ("near cue® incidental stimu-
1i). The remsining eight nonsense syllables were distributed
among, the other eight paired-associates in the same way but,
instead of being positioned within pairs, they were spaced
about fifty millimetres to the right of response members of
the imtentional task ("far cue” incidental stimuli). Thus,
intentional and incidental task difficulty, and the posi-
tioning ef incidental stimuli, were counter-balanced. 7o
reduce the possibility of an association developing between
a nonsense syllable and either a stimulus or a response
member of a palred-associate, each nonsense syilable sppeared
with & different paired-associate, in oach of the three oriers
of preasentation of the imtentional task. Of course, no in-
cidental stimulus, once used within a paired-assoclats, was

slso uped after a response wmenber,
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A memory drum was modified by the addition of a
bracket against which the subject rested the bridge of his
nese. The bracket maintained a constant distsnce of twelve
inches between the eyes of subjects and the intentional task,
and also ensured that, with eyes focussed on the intentional
task, the image of the incidental etimulus in the "far cus®
position would fall on the reting nine to ten degrees off
the fovea. The memory drum was set at a 2 : 2 second rate,
80 that an intentional task stimulus appeared alone for two
seconds, and then together with an intentional task rezponse
and an incidental stipulus, in either the Ynear cue" or the
"far cue” position, for two more seconds. The inter-trial
interval wag four seconds.

Standard paired-associaste instructions were used,
with the addition of the following instruction about the
incidental task stimuli.

To make the task a3 little harder, s nonsense

syllable will be shown with each paired-associate.
A nonsense syllable is 2 vowel between two con-
sonants, like 'cak' or 'dob'. Sometimes the
nonsense ayllable will be between the stimulus
and the response, and zometimes it will be Lo the
right of the response word. You are not expected
to learn these nongense syllables. ‘They are there
simply to make the task of learning the paired-
sssccistes a little harder, by distracting you
from the main task. The main task for you is to

learn to ssy the five-letter words that are the
responses to the three-letter consonant syllables.
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Bach subject was given twenty learning trials. The
experimenter recorded, for each trial, the number of correct
responses, the number of omissions, and the number of in-
trusions, or incorrect responses. Immediately after the
last trial, subjects were read the following additional
iastructions about the incidental task.

That was very good. HKow there ig one more
thing for you to do. I said that you did not have
to learn the nonsense syllables that were placed
in the paired-gaszociate list to distract you from
the main tasgk. However, some people, particularly
those of high intelligence, like you, are able to
pay attention to several things at once. They can
learn the nonsense syllables as they are learning
the palred-associates. Here is s list of ninety-
six nonsense syllebles. The sixteen that were
shown over and over again while you were learning
the paired-assoclates are in this list. I want
you to try to find as many asg you can., Cross out
ezch one that you think was shown while you were
learning the paired-associates. HRemember, this
is 3 kind of intelligence test, so try to rfind as
many as you can.

The recognition task, used to measure retention of
incidental stimuli, included, in addition to the sixteen
incidental stimuli, eighty more syllables from Glaze's
1ist, sixteen being drawn from each of five association
value levels~--93 to 100 per cent, 73 to 87 per cent, 33
to 47 per cent, 13 to 27 per cent, and O to 7 per cent.
¥ithin each group of sixteen syllsbles, initlal consonants
were the same @3 those of the incidentzl task items, and

each of the five vowels was used three times, with "y"
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uged once. No consonant was used more 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. Pilet Study: Lffect on iain investigation.

One conclugion drawn from the pilot study was that
both the incidental znd the hard intentional tasks were
far too difficult.

The median number of trials to two errorless anti-
cipations of all eight easy pailred-associate responses was
only six, and yet no subject exceeded three correct anti-
cipations of hard responses cn the twentieth triusl.
Accordingly, it was decided to

l. increase the difficulty cf easy
paired-associates,
2. decrease the difficulty of hard
paired-associstes,
3. increase the number of trials te thirty.
fn the incidental stimulus retention task, not one

subject correctly identified a single nonsense syllable

that had been shown in the "far cue" position. (nly the
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two easy syllables within easy paired-asscciates ("mex" and
"lov®) waere regularly identifisd, wWhen questioned, subjects
stated that they rarely glanced at incidental stimuli in the
"far cue” position. Moreover, they usually said that they
tried to ignore incidental stimull witbin paired-asanciates,
judging them (becausge of the instructions that they had

been given) to be unrelated to, and likely to interfere with,
the intentional task.

Lack of success in identifying "far cue" stimuli is
undsrstandable when it is recalled that visual acuity ten
degrees off the fovea is only about one-fifth as good ag at
the fovea. oSubjects presumably simply did not perceive
stimuli that they diad not look at directly. As to the "near
cue” atimulil, lack of evidence of much incidental learning
seemed to be attributable to a deliberate attempl to ignore
distracting stimuli, prompted by the instructions given to
subjects.

These findings pointed to a design error that should
have been obvious. The orienting task, learning paired-
asscciates, had not required subjects to pay attention to
incidental stimuli, and, in fact, had tended to induce then
te try to ignore the incldental stimuli. It wus necessary
to modify the design, so that subjects would pay attention

to incidental stimuli, without intent to lezaim.
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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 direet 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 with
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them. This procedure would provide an opportunity to check
on Mechanic's6 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
Jtems in Simultaneous Intentional and Incidental Learning",
in the Journal of Experimental Psychology, Vol. 63, No. g,
issue of June 1902, p. 593-600.
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L, Main Investigation: Materials

Paired-associate learning has two stages.

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

2, The subjeet 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 Glaze7, Witmerg, Noble9, and others,
depended for their utility on the assumptions that ease of

learning is a function of meaningfulness, and that associ-

ation Walue is the basic factor underlying meaningfulness.

7. Jo A. Glaze, op.cit.
8., Louise R, Witmer, op.cit.

S, Clyde E, Noble, op.cit.
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Underwood and SchulzlO

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.}l 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 preoportion to that of §. 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

poesition, by 273 elementary psychology students, instructed

10, Benton J., Underwood and Rudolph v, Schulsz,
Meaningfulness and Verbal Learning, Chicago, Lippincott,
1660, viii - 430 p.

11. Idem, chapter 9 and Appendix F.
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to respond with a single letter to 702 stimuli--the twenty-
8ix letters of the alphabet, alone and in all 676 two-letter
combinations.

Underwood and Schulz gave PR values for 239 three-
letter unitslz, based on ratings by 181 elementary psych-
ology students, on a nine-point scale of relative ease or
difficulty of pronunciation.

Evidence was given to support the contenticen 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.13 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, Idem, chapter 10.
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intentional task stimuli, when they appe.red alone, without
thelr 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 eontrol 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 presunm-
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
the difficulty level of responses than by that of stimuli.
Table I shows the sixteen paired-associates of the
intentional task. The stimull were three-letter nonsense
syllables. Discrimination of stimuli was facilitated by
ensuring that there were no duplications within the sixteen
initial or the sixteen terninal consonants., The bann-
“hitney U test was used to test the significance of
deviations of summed GV and Pn ranks from their expected
values. For PR, the normal deviate was 105 ance dor GV it
was .053; both values are well short of statistical signi-
ficance. It was concluded that the stimulus terus for hard
and easy peired-assoclste lists wore matched for aversge

ease of lesrning.

14 Idem, p. 35«42, 246-255,



Intentional

Table 1.

Task Paired-Associates, with GV and PR ©f Stimulus Members and
Assoclation Values of Response Members

= e S— — -
Hard Pairs Easy Pairs

Stimuli Hesponses Stimali HKesponges
. Assoclation issociation
Item GV__ PR Item Value Item GV PR ltem Value
bot 120 2.64  kupod 1.55 ced 75 3.07 wagon 8.12
dal L7 2.62 xylem 1.24 fus 52 2.51 model -
Jum 23 3.11 latuk 1,26 gaw 3L 3.35 table -
lar 25 2.23 zumap 1.28 hov 61 3.01 money 8.98
mak 7 3.2 gojey 0.99 kix 25 2.4 water -
puf 66 2.92 gpokenm 1.27 nop 149 2.63 Jewel 7.58
sog 165 2.65 balap 1.22 rec i 2443 zebra 7.12
ven 75 2.66 tarop 1.24 toz 112 3.36 pupil -
Mean 71.5 2,76 1.26 69,0 2.85% 795

NOISHO TVINIWIYIJIXH
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With one exception, the response members were those
used in the pilet study. Association values are given in
Table I for responses drawn from Noble's listls. It would
seem to be obvious that easy and hard responses differed
markedly in pre-experiment familiarity, and so in habit
strength.

The eight hard incidental stimuli were unpronounce-
able consonant syllables, in two sub-groups of four each,
drawn from the 75 per cent level of witmer's list, and
matched for GV. The "spelled aloud" group had a mean GV
of 40,25, while that of the "not spelled aloud"” group was
4l.5. ("Spelled aloud" and "not spelled aloud" refer to
the procedural or orienting task variable referred to in
Seetion 3 of this chapter.) No consonant appeared more
than once in first position, in second position, or in third
position.

The eight easy incidental stimuli were three-letter
nouns, the initial letters of which did not appear in first
position in the eight hard incidental stimuli. No endeavor
was made to match sub-groups of easy incidental stimuli for
GV, because familiarity hss a greater effect on rate of

learning verbal material than do either GV or Ph.

15, Clyde E. HNoble, op.cit.
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The sixteen paired-associlates were typed in black
in lower case elite type on memory drum paper, in four
random orders, tc reduce serial position effects. Ltimulus
and response members were spaced twenty~-one millimetres
apart. Four hard and four easy incidental task trigrams
{also in black, in elite type) were positioned thirteen
millimetres to the left of incidental task stimuli, two
hard and two easy trigrams with the stimuli of easy paired-
associates and two hard and two easy trigraws with the
stimuli of hard paired-associates. The remaining eight
incidental stimuli were distributed among the other eight
paired-associgtes in the same way, but they were typed in
red, and not in black. Each pair of incidental stimuli was
exposed, in all four lists, with the same two paired-
associates; thus, in the four lists, each incidental stimulus
was shown twice with one paired-associate and twice with
another, Table II lists the sixteen incidental task tri-
grams, the GV's of hard items, and the two paired-associates
with the stimulus members of which each itew was exposed.

The eight incldental stimulil printed in red were to
be spelled aloud during intentional task trials. The use
of red served, of course, to make the trigrams that were to
be spelled aloud more readily discriminable. however, it

also meant that differences in the numbers retained of Llachk



Table 1I.

Incidental Task Trigrams, and Intentional Task Paired-Associates with which Each
Trigram was kxposed (GV for Hard Trigrams only)

Hard Trigrams

Orienting lkasy Trigrams
Condition
Trigram GV Paired-issociates Trigram raired-Associates

Incidental dtr LYt fus-model, ced-wagon Jam kix-water, rec-zebra
Tters
Spelled red 37 fus-model, ced-wagon cup kix-water, rec-zebra
Aloud

fns Ll, Ubot~kupod, lar-zumap pot puf-gokem, ven-tarocp

thx 36 bot-kupod, lar-zumap war puf-goken, ven-tarop
Incidental hsb L2 mw-table, hov-money gas nop-jewel, toz-pupil
Items Hot
Sreiled ntp 4l gaw-table, hov-money sin nop-jewel, toz-pupil
L1loud

Bra L1 dal-xylem, jum-latuk van mak-gojey, sog-~balap

bkg 42 Jalexylem, jum-latuk leg mak-gojey, sog-balap

NDISAC TYINEBAIWAIYT
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and red incidental stimulil could be a function not oniy of
the orienting task--spelling aloud only red syllatles--but
also of isclation effects due to the use of a different color.

It will be seen that the design counterbalanced all
possible combinations of intentional and incidental tazk
difficulty, and of the "sloud--not aloud" procedural varizble,

The nose rest modificetion of the memory drum, made
initially to control the distence 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 scconds.

The incidental stimulus retention task consisted, in
the main investigation, of only sixty-four trigrams, inclus-
ing the sixteen incidentsl stimuli. Half of the rcoaining
forty-eight items were common three-letter words beginning
with the same eight consonsnts as the easy incldental iteums.
The other half were consonant syllables, drawn from the 5C
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. nain investigation: Procedurc.

Subjects were tested one at a time, in a small inter-
viewing room in the Carleton University "sychnlogy Departi.ent.
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 stinulus worc.
in this study, the sticulus or first word will zlways
be 2 three-letter nonsense syllatle, like 'cuk' or
'dob'. The response or second word will be a five-
letter word, like 'camel' or 'talep'. fot all the
responses will be real words, but all will have five
letters and twe 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 "ltarth,
and at the end is the word "Finish".

You will see the stimulus nonsense syllable first,
for two seconds. Then you will see the response word
beside it, for two more seconds. what you have to
learn to do is to say the nonsense syllable aloud, as
soon as you see it, and then try to say the response
word aloud, before it appears in the memory drumn
window. (f course, the very first time you see the
1ist, you won't be able to anticilpate any of the
response words. All you will be able to do, the
tirst time you see the list, is say the nonscnse syl-
lables. The second time you see the list, you may be
able to anticlipate one or two of the response worus
vefore you sec them. As you see the list over :ni
over again, you will be able to say more and more of
the res-ponse words before they «spear iy the ncwory
drue window. Do not read the rec. -onse ords . loud.
Cnly say them aloud if they come to mind stier you seé
the nontsense 8yllable alcone.
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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, befcre you say
the stimulus nonsense syllable. If they are
printed in black, do not spell them aloud. The
main task for you, however, is to learn to say
the five-letter words that are the responses to
the nonsense syllables.

Hemember, 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. ‘Wwhat you are to
try to learn to do is te say "WwXY 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 mzin task.

The subject was next seated in front of the memory
drum, and the use of the nose rest was explained. Lach
subject was then given a single practice trial during which
he was coached in spelling the incidental stimuli printed
in red aloud, and 1n saying the nonsense syllables aloua,
before the response words appeared in the momory drum window,

After the practice trial, the experimenter stopped
the memory drum momentarily, said, "iway we go now, ior

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 wzs re-
stricted to noting whether the response word was riven
correctly before it asppeared in the memory drum window,
whether the response that was given was an incorrect
intrusion, or whether no recponse st all was given.

Immediately after the thirtieth intentional lezrning
trial, the subject was asked to seat himeelf at thc second
table. He was then read the following instruction.

That was very good. Kow, thers is one more
thing for you to do. You will recall th:t I did
not ask you to learn the letters printed in blgck
or in red to the left of the paired-associates.
Now, some people are able to pay attention to two
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 licst,

hat I want you to do is to try to find as many
of them as you can. Put 2 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.

unlike the procedure in the pilot study, no
suggestion was given that the retention task was "a kind of
intelligence test”, te avoid influencing emotionally-based

drivee.
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lv0 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 renlace 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.

2e

30
[
50

*hen you were learning the paired-
associates, what did you think was the
real purpose of this experiment?

When you viere learning the paired-
associates, what did you think was the
reascn why the three-letter combinations
in black and red were shown with the
nonsense ayllables?

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

Did you consciously try not to learn any
of them?

when you were learrning the paired-
assoclates, 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 for

eliminating subjects whose intentional learning scores might

have been influenced by & tendency to more or less ignore

difficult items until the easy items hod 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, 1 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. 80 please keep the secret until
the experiment is over,

6, ‘ain Investigation: Implications for Analysis of Data

“hat follows in this final section of the chapter
on the experimental design is an examination of implications
of certain aspects of the design for data 2nulysis, a re-
statement of the main hypothesis, and the specification of

certain subsidisry hypothescs,
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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, ar 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 ineidental task
items, spelling them aloud curing intentional learning.
Under the other procedural condition, subjects were exposed
to incidental items, but were not instructed to do anything
with them.

wWithin each of the two drive groups, subjects served
ag 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 trested identically in
terms of manipulation of task and procedural variables, and
all subjectes in both groups performed under =ail task and

procedural conaitions,
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Each subject spelled eight incidental task iteuws
aloud on each intentional learning trial but did nothing
observable with the other eight incidental task items.
Wwithin each procedural condition, there were four combina-
tions of task conditions. Hard inecidental task items were
paired with hard paired-assvclates. Har.i Incidental task
items were paired with easy paired-associates. Rkasy in-
cidental task items were paired with hard vaired-associates.
ka&sy lncidental task items were palred with easy paired-
asgociates. OSince there were four combinations 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 3 single combination of con-
ditions constituted his score for that combination.

This design was developed after the pilot study, te
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 trigrasms by hieh- 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 incidentsal
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 learning.

Although the purpose of the intentiocnal learning
task was simply to provide an excuse for exposing subjects
to the incidental task, it was decided to study results on
the intentional task in the interests of exploiting z11l the
data. One obvious matter to investigate was the effect on
intentional learning of the procedural variable. It seemed
likely that spelling incidentuxl task items .loud would
interfere with paired-associate learning, nerhops by reducing

slightly the tiwe avallable on each trial for memorising.
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This problem was expressed as a null hypothesis: luten-
tionil task difficulty and the recuirement to make diff.r-
ential responses to incidental stimuli in on incidontsl
learning expsrinent do not affect the intentional learning
of paired-associates by high- and low-drive groups.

In the Hull-Lpence theory cof behavicr, it is
reasoned that there will be little or no difference between
high- and low-drive groups at the start of learning paired-
associate lists low in intra-iist cowpetition, but tnat, 2%
learning progresses, the curves of correct responses will
diverge, with that for high-drive subjects boeing higher.
The acguisition curves for intentional pairesd-associate
learning were pl:tted, as a test of this prediction froun
the theory.

hesults of the analysis of data gathered in the
experiment described in this chapter are vpresented in

Chapter 111,



CHAPTER III
RESENTATION OF RBESULTS

In this chapter is reported the analysis of data
gathered in the experiment described in Sections L anc 5 of
Chapter II.

Chapter 11l opens with a brief discussion of re-
sponses to the questions asked informally after the reten-
tion task. The raticnale for the analysis of datc
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
cof 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 l'aterisls 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. No one has yet elim-
inated the possibility of a covert set to learn. 4ll that
the experimenter can do is to =met up experimental conditlions
that appear to favor intentional learning, znd then, after

lie has testced for retention of stimull pres:nted incicentslly,
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question subjects in an atteumpt to verify the success of
his ruse, replacing those who report more than fleeting
sets to learn the incident:l material.

Five of the six questions put to all subjects in
this experiment, lmmediately after the retention task, were
intended to identify those who deliberately tried to
memorize some or all of the incidental task items. The
cuestions varied in directness from z general cguery as to
understznding of the purpose of the experiment Lo a speci-
fic question as to anticipation of the retention task.

Asked what they thought was tno Yreal® purpose of
the experiment when they were learning the psirsd-acsociates,
nearly z2ll subjects replied that they thought that the ex-
perimenter was trying to find out how quickly they could
learn tc assoclate responses with stimuli. Twoe subjects
"didn't know", z2ng one thougrht that her intellizence
quotient was being measured,

The incidental task items were apparently accepted
by all subjecte in terms of their description in the orient-
ing instructions. They were there simply to make the tack
of learning the paired-associates harder. HNoL onc subject
offered an alternagtive explanation when ashked, "what did
you think was tine reason why the thres-letler conbiantions

in black ana red were shown with the nonscues cyllslles?™
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Asked if they had consciously tried to learn any of
the three-letter combinations, most subjects stuted that
they had not. The question provoked enlightening comments
from several subjects, who indicated not only that they did
not try to learn the incidszsntal task items, but also that
the nature of the orlenting task made it difficult to do so.
So short was the time available for them to spell the in-
¢idental stimuli in red, pronounce and learn the intentional
stimuli, and anticipate the paired responses, thot they
barely glanced at incidental ltems, spelling aloud those in
red as culckly as possible, but doiny little more than
identifying the color of tuose in black.

This ig not to say that scme subjects did not per-
ceive clearly, and learn, scme of the incijental items. In
each group, there were four subjects who suspected, for the
first few learning trials, that learning the incidental
items would, in some way, facilitate learning the palrcd-
associate responses. They sought, unsuccessfully, a lawful
relationship, of meaning or alliteration, but gave up the
search very quickly, when they recognigzed that incidental
items did not always appear with the same pairs. Tyvical »er-
ceptions that initiated the search were the relationship of

meup" te "water" and the common letter in "pot" and "puf”.
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Lubjects who reported such a set to pay attention
to incidental items were asked how long they maintained it.
In general, the set was not maintained beyond the fourth or
fifth learnings trial, after which these subjects came 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 pelred-associates, it was
not considered necesssary to roplace any subjects {or main-
taining, despite instructions, a set to learn incidentally-
nresented material.

It wes inevitable that some of the incidental items
provoked involuntary sets that facllitated their retention
by subjects who did not try to learn any of tuem on any
learning triasl. The number of mombers of voth groups who
mentioned that they had noticed that "cup" often went w«ith
"water" suggests that thic combination was probably per-
ceived and retained by most subjects, includinr many whe
made no deliberate attempt to learn incidental itenc. One
or two subjects noticed that some of the incidental iters,

invariably those printed in red, such as "ditr", sugrested,
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with the addition of t.o vowels, a five-letier word. Cne
gubject recalled "war" and "gas"™ becsuse they "went together".
Another noticed "sin" when it appeared with *jewel®, 4

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

In reply to the question about consciously tryine
not to learn incldental items, most subjects said that they
soon came to ignore incidental items printec in black, and
that they tried to ignore the red items, Locause they thought
that the incidental stimull wvould interfere with learning
the palred-associates. The eight subjects who set out to
find a relationship between incidentol items and paired-
assoclates joilned the rest in deliberately trying to ignore
incidental items by the fifth or sixth trial,

The fifth cuestion had to do with anticipating a
test of memory [or the red or the black incidental itens.
All subjects claimed that they had not expected such a tust.

From the answers to the five cuestiong sbout the
incidental task, it would appear that the orienting in-
structions were satlsfactory in focussing intent to leqrn
on the intention.l task. oubjects were successfully exposed
to, &t least, the items printed in red without arrusal of
more than a brief set to learn then, The instructions and

the tasks met the criteria for an lncilental learning

experiment.
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A sixth question was asked, as a basis for elimin-
ating subjects whose intentional learning scores micht hove
been influenced by a tendency to learn the easy items first,
All subjects recognized thot some palrs 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 assoclated
with incidental items printed in black were not deliberately

learned first by any subject.
2. The Main Hypothesis: The Varlance Analysis FModel

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 the intentional learning task, 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 amonrs 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 randem, 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.
ferhaps 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 low 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 thres
other factors should be regarded as having fixed levcls,

intentional task difficulty, incidental task difficalty, -n.






