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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.
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transfer to the incidental learning situation. However, she
found no difference in incidental learning of material
similar to and different from that previously learned inten-
tionally. There was some suggestion that certain character-
istics of the incidental learning task might have interfered
with the transfer of set.

These studies of set in incidental learning cast
doubt on the suitability of the incidental learning model for
testing the validity of the reinforcement principle. [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.



ABV1bi OF THh LITBRALURE 17
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.




EXVBOIMERTAL DELIGH L8

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,
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(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.
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the orienting task variable. 1n each case, the experimenter
was concerned with the effect on incidental learning of
particular levels of a factor, selected not randomly from a
hypothetical population of levels but deliberately, because
they represented extreme points on continua.

The fifth factor, individual differences, wag3
regarded as random {even though A~ cale scores determined
whether or no a student was eligible [or selection as a
subject) because sqbjects were drawn randomly from within
the extreme groups defined by A-Ucale scores and sex.

An analysis of variance with data classified five
ways is cumbersome, tedious, and hard to interpret. A
casual examination of results suggested that it would be
sensible to simplify the investigation by {irst analyzing
separately the data obtained under each of the two oricnting
or procedural conditions. This decision was Justified
because the total number of incidental items retalned by all
fifty subjects under the "spelled aloud" condition (272)
was more than three Limes tLhe number retained under the
"not spelled alouu” condition (£6). 1t was awmply cleur
that the nature of the procedural variable hud 2 marked
effect on retention of incidentil items. Advuntages of
analyzing interactions of this varisble witn 41l other in-
dependent variablesz were considered to ke offset by dig-

advantages associated with difficulty of interpreting
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significant higher-order intcractions. i any evint, nc
matter what the nature of such interactions, & main finding
would inevitably be thc recquirement, in order to demonstrate
a substantial amount of incidental learning, for an orient-
inz task that compelled gubjects to do something with in-
cidental material during intentional learning.

The plan for analysis of variance assigned subjects
to © blocks, C columns, G groups, and K rows., Columns Cl
snd C, represented respectively the hard and the easy levels
of intentional task difficulty, and groups Gy and GZ the
hard and the eazsy levels of incidental task difficulty.
Twenty-five high-drive subjects were assirned to block bl
and twenty-five low-drive subjects teo block Bz. The R:25
rows corresponded to subjects in easch block serving under
all Co combinations,.

with 2 design incorporsting an organismic vaeriallc
(in this case, two levels of drive), row means czlculated
across block: are mezningless. It was not pernissitle to
test any first-, second-, or third-order interacticns ine
volving these across-~block row means. In other words, it
was not feasible to test the voriance estimates tfor three
first-corder interactions, L x it; C x i, «rd & x b, three
second-order interactions, B x C »x L, B »x 0 x &, und

C x & x R, and the quadruple interaction, v x € x O x K,
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because such tests would have been spurious. The variance
estimate for individual differences was based not on in-
dividual differences across blocks but on combining the sum
of squares for individual differences within blocks.

The model was rather similsr to a split-plot design,
with replication degeneracy occasioned in this investigation
by the organismic varisble. With a split-plot design, the
error estimate is divided into two parts, one valid for
testing the main effect of the degenerately repiicated
factor and the other valid for testing subsidiary effects,
and interactions. Edwardsl, and Villarsz, and others, give
the basis for selecting appropriate error terms for a split-
plot design.

In a split-plot design in which subjects are
assigned randomly to blocks, the mean square or variance
estimate for individual differences is appropriate for
testing the significance of the variance estimate for the
block factor. The residual is appropriate for testing
significance of within-blocks treatments, and of interactions,
In this investigation, the variance estimate [or individual

differences was used to test the variance estimate ior drive,

1. Allen 1. Edwards, Experimental Design in Psych=
ological Kesearch, New York, Rinehart, 1560, p. 309-311.

2. Donald Statler Villars, Statistical Design and
Analysie of Experiments for Jevelopment nesearch, vubuque,
Iowa, \m. C. Brown, 1951, p. 129%-140,
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while the residual, which can be considered as a pooled
subjects by combinations of CG variance estimate, was used
to test the variance estimates of the CG treatments and
those for the interaction of B with the CG treatments.
Examination of McNemar's mixed model with a pseudo three-
way classification (Case XViI)? led to a similar choice of
error terms.

The design in this study may be desecribed as a
mixed model with a pseudo four-way classification, invol-
ving one random effect and three fixed effects, It differed
from the simple split-plot design primarily in that subjects
were not randomly as:-igned toc blocks, but were assigned on
the basis of the organismic variable, drive. All subjects

served under all CG conditions.
3, The FKain liypothesis: The "ipelled Aloud™ Condition

Table III summarizes the analysis of variance for
recognition of incidental task items under the procedural
condition that recquired subjects to spell incidental task
trigrams aloud during intentional learning.

1t was immediately evident that the second-order

interaction, B x C x G, was not statisticaily significant.

3, wulnn Mchemar, Psychological Statistics (Zecond
tdition), lew York, .iley, 1955, p. 332-335,
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Table III.

Analysis of Variance for Recognition of Incidental Task Items,

for Two Levels of Drive, Two Levels of Intentional Task Diffi-

culty, and Two Levels of Incidental Task Difficulty (Inciden-
tal Task Items Spelled Aloud during Intentional Learning).

Sum of Variance
Source squares df Letimate ¥
Drive (B) 0.18 1 C.18 -
Individual o
differences (k) 2k L L& ColY
Intentional task
diffieulty (C) 648 1 6. L8 1L .40
Incidental task
difficulty (G) 3.92 1 3.92 £.71
Interaction: B x C 0.50 1 G.50 1.11
Interaction: B x G 0,18 1 0.18 -
Interaction: € x G 2.00 1 2,00 Lobdy
interaction: D x C x G C.02 1 0,02 -
lesidual Ol o L0 144, 045

Total 102.08 159
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{The sum of squares was so small that combining it with
that of the residual would not have improved the residual
variance estimate noticeably.)

The main effect, drive, and the interactions of
drive with task difficulty, B x C and B x G, did not yield
significant variance ratios. The B variance estimate cor-
responded to a comparison tbetween means of high- snd low-
drive groups, averaged over two levels of ¢ and two levels
of G, OSince it Jdid not yiela a statistically significant
value of F, it could be concluded that drive was not related
to retention of incidental task items under the "spelled
aloud” procedural condition. BMoreover, the ieans for the
twe drive groups at each level of O, avcraged over two
levels of G, and at each level of G, averaged over two
levels of C, were not significantly different. The task
difficulty effects, in short, were indenendent of drive.

The interaction of intenticnal with incidental task
difficulty, C x G, may be described as "probably significant?®,
since the value of F fell between the .05 and the .0l levels
of significance for nj:l and n,:1lLL degrees of freedom,
intentional and incildental task difficulty had a joint
effect on retention of incilental task items. The nature
of the interaction may be seen in Fipure 1, which shows tie

means for levels of incidental task difficulty, G, at each
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level of intentional task difficulty, C, for each drive
level, and averaged across drive levels, The magnitude of
the difféerence between Gy and G, was, clearly, not the same
for C; and C,. For all fifty subjects, the difference
between the means of G, and G, for Cy was

Gy = Gp = 142 = G4 = 48
and for C,

Gy = Gy = 1e58 = 1,50 = .08,

In order to take the ¢ x G intersction into account
when interpreting the C and the ¢ cffects, bre>kdown anal-
yses of variance were conmpleted. The znalysis Ly intentional
task difficulty is summarigzed in Toble IV, The wvalue of F
for drive in Table IV. 2 was well short of statistical cip-
nificance at the .05 level, for ny:l and nE:hB wegrees of
freedom. In Table IV, 1, the F for incidental task diffi-
culty was significant beyond the ,U001 level, for nlzl and
nZ:LS degrees of freedom. A second brsakdown analysis, by
incidental task difficulty, 1s summarized in Table V. The
vazlue of F for intentional task difficulty in Tahle V. 1
wag not statistically sirnificant, while ¥ for intentional
task difficulty in Table V. 2 wa. significant beyond the
.001 level for ny:l and n,:48 degreez of freedom,

From the two breakdown analyses, it was evident

that the difference between means of the two levels of
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Table IV

Breakdown Analysis of Variance by Intentional Task

Difficulty, for Recognition of Incidental Task Items,

for Two Levels of Drive and Two Levels of Incidental

Task Difficulty (Incidental Task Items Spelled Aloud
During Intentional Learning).

1. Hard level of Intentional Task Difficulty

sum of Variance
Source Squares df FEstimate F
Drive (B) aC’L} l oOL} -
Individual
differences (H) 25.72 L8 «53
Incidental task
difficulty (G) 5.76 1 5,76 13,09
Interaction: B x G .16 1 .16 -
Residual 21,08 L8 olily
Total 52-76 99

2. Lasy Level of Intentional Task Nifficulty

source »um of Variance

bgquares  df sstimate F__
Drive (B) Ol 1 N 2,00
Individual
differences (R} 15,20 L8 + 372
Incidental task ) )
difficulty (G) o 16 1 .16 -
interaction: B x G NOIA 1 oI -
Residual 26.80 48 <56

Total Achh 99
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Table V

bBreakdown Analysis of Variance by Incidental Task

Difficulty, for hecognition of Incidental Task ltewms,

for Two Levels of Drive and Two lLevels of Intentioral

Task Difficulty (Incidental Task Items oSpelled Aloud
Quring Intentional Learning).

1. Hard lLevel of Incidental Task Uifficulty

Sum of Variance
source LLuUares df hkstimate F
Drive (B) « 36 1 0 36 -
Individual
differences (R) 22.64 L& L7
Intentional task
difficulty (C) .6l 1 o6l 2.37
Interaction: B x C .16 1 .16 -
Residual 13.20 L8 # 27
Total 37 .00 99

2. Basy Level of .ncidental Task Difficulty

sum of Variance
Source Sguares df osstimate F
Drive (8) < GO 1 S0 -
individusl ]
differences (R) 34,16 L8 .71
Intentional task ,
difficulty (C) 7484 1 78k 20.10
interaction: & x C 0 36 1 .36 -
fiesidual 18.80 L8 o 3

Total 61.16 g9
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intentional task difficulty wng significant only at the easy
level of incidental task difficulty, ana, converccly, that
the difference between means of the two levels of incidental
task difficulty was significant only 4t the hard level of
intentional task difficulty. From Figure 1, it appeared that
the easy level of intentional task difficulty was associated
with relatively more incidental learniny than the bhard
level. The effect of incidental task difficulty was un=-
expected, for incidental learning was least, at both levels
of drive, when easy rather than hard incidental itens were
naired with hard intentional task paired-sssociates.
scheffets method for judging the sipgnificance of
contrgsts in the analysis of variance by was used to com-
pare treatment sums, averared over two levels of drive, for
retention of incidental items under each of the four in-
cidental by intentional task combinations. Vith k:4 (the
number of treatments) and n:50 (the number of observations
contributing to each sum) the least value of « significant
at the .05 level was 3.58, the pro:uct of .45 (the residusl
variznce estimate from Table II1) and F', uvhere F' was k-1

multiplied by 2.65, the value of ¥ for ny:k-1 (or 3) and

L. Henry .Jcheffe, "i ilethod [or Judging «ll Contraste
in the snalysis of Variance™, in DBlometriks, Vol, L0, Yarts 1
and 2, issue of June 1953, p. 87-10k.

v

5, illen . ndwards, op.cit., n. 154=15G, 161,
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n,:k(n-1) (or 196) degrees of freedow. The values of s for
the six contrasts are listed in Table VI.

itetention under the uzul treatment (easy incidental
task items, hard intentional task paired-zsscciztes) was
significantly lower than retention under the other three
task combinations. The latter may be ranked in the order

8102>-6202>Glcl, but differences were not statistically

significant.
L. The Main Hypothesis: The "Not Spelled Aloud" Condition.

The analysis of variance for retention of incidental
task items under the procedural condition that exposed sub-
Jects to incidental task items without imnstructions te do
anything with them is summarized in Table VII. Hesults of
this analysis were essentially the same as those lor the
"spelled aloud" condition.

The variance ratioc for the triple interasction,
Bx¢ x 0, was negligible, The first-order inteructions of
drive with task difficulty, B x € and B x G, were also very
small, while that for drive as a main effect was well short
of statistical significance at the .05 level. Consistent
with findings under the "gpelled aloud" condition, drive
level was not significantly related to retention of in-

cidental task items,
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Table VI

Scheffe's Test of Significance of Contrasts imong
Four Task Difficulty Treatment Sums, in the Anal=-
ysis of Variance for Recognition of Incidental

Task Items (Incidental Task Items Spelled Aloud
During Intentional Learning).
Contrast A
2G,C,:75 vs. 20261:h7 7.84
20202:75 VS. ZG102:79 016
26202:75 vs. 2G104:71 .16
ZG261:A7 V3. 26102:79 10.24
262011147 VEo. ZGll;l:?l 5076
ZG1C2:79 e, 261C1:71 bl
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Table VII

Analysis of Variance for hecognition of Incidental Task

Items for Two Levels of Drive, Two levels of Intentional

Task Difficulty,and Two Levels of Incidental Task Diffi-

culty (Incidental Task Items Not Spelled Aloud During
Intentional Learning).

——are ]
Sum of Variance

Lource tauares af Lestimate ¥
drive (EB) .50 1 0 50 1.28
Individusl
differences (R) 18.52 L8 039
Intentional task
difficulty (7) 072 1 <72 2.0
Incidental task
difficulty (G) .08 1 .08 -
Interaction: 8B x C .08 1 .08 -
Interaction: B x G 08 1 .08 -
Interaction: C x G 3,38 1 3.38 11.27
Interaction: b x C x G U2 1 02 -
Residual A336A 144, .30

Total €7.02 196
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The task difficulty interaction, ¢ x G, could Le
described as "highly significant™,for the value of F was
almost exactly at the .00l level of significance for
ny:1 and nzzlhh degrees of freedom. From Figure 2, it would
appear that the nature of the interaction differed markedly
from that under the "spelled aloud" condition. averaged
across drive levels, the difference between the means of Gl
ana G2 for C, was

G - G, = ohf - 26 = L2
and for C,
Gl = Gy = W34 - 04 = ~.30.

Again, it was necessary for breakdown analysis of
variance, in order to take the U x G interaction intoc account
when interpreting the ¢ and the G effects. 1In Table VI1I is
summarized the analyeis by intentional task difficulty. The
variance ratios for incidental task difficulty in Table VvIII.1
and for drive in Table VIII.2 7re well short of significunce
at the .05 level, but that f{or incidental task difficulty in
Table V11I.2 is probably significant for it falls between
the .05 and the .01l levels of significance, for
nl:l and nZ:AS degrees of freedom, The breakdown anglysis
by incidental task difficulty is summorized in Table IX.

The values of F for intentional task difficulty in Table IX.1

and for drive in Table IX.2 gre not statistically gipnificant,
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Table VIII

Breakdown Analysis of Variance by Intentional Task

Difficulty for Recognition of Incidental Task Items,

for Two Levels of Drive and Two Levels of Incidental

Task Difficulty (Incidental Task Items Kot Spelled
Aloud During Intentional Learning).

1. Hard Level of Intentional Task Difficulty

Sum of Variance
Source Lquares df Lstimate F
Drive (B) 0G 1 .09 -
Individual
differences (R) 11,72 LE o2l
Incidentsl task '
gifficulty (G) 1.21 1 1,21 2,63
Interaction: B x G oLy 1 .09 -
Residual 2R2..20 L& L6
Total 35.31 99

2. basy Level of Intentional Task Difficulty

sum of Variance
Source oquares df  cstimate ¥
Drive (BE) Ry 1 YRS 1.06
Individual
differences (h) 22.00 L8 A6
Incidental task
difficulty (G) Zad5 1 2425 6.62
interaction: B x G .01 1 01 -
Residual 16.24 L8 L3h

Totzal L0.99 99

S8
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Table IX

Breakdown Analysis of Variance by Incidental Task
Difficulty for Recognition of Incidental Task Items,
for Two Levels of Drive and Two Levels of Intentional

Task Difficulty

(Incidental Task Items Not Spelled

Aloud During Intentional Learning).

l. Hard Level of Incidental Task Difficulty

Sum of Variance
Source Squares af Estimate F
Drive (B) .09 1 L0G -
Individual
differences (R) 15.60 48 .32
Intenticnal task
difficulty (Cj 4G 1 ] 1.69
Interaction: L x G .00 1 0% -
kesidual 13.92 L8 .29
Total 30.19 G9

2. Basy Level of Incidental Task Difficulty

Sum of Variance
Source Squares af Estimate F
Drive (B) A5 1 49 1,19
Individual
differences (R) 19.76 L8 4l
Intentional task
difficulty (C) 3.61 1l 3.61 13.37
Interaction: B x C .01 1 .01 -
Residual 12,88 L8 027
Total 36.75 99
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but that for intentional task difficulty in Table 1X.2 is
highly significant, for it falls beyond the .Ull level of
significance for nj:1 and n2:u8 degrees of freedom.

From the breakdown analysis by incidental task
difficulty, it was concluded that the difference between
means of levels of intentional task difficulty was signi-
ficant only at the easy level of incidental task difficulty,
a finding agreeing with that in the corresponding analysis
under the "spelled azloud" condition. On the other nand, the
breskdown analysis by intentional task difficulty yielded a
result that was not in accord with the "spelled aloud”
finding, for the difference between means for incidental
task difficulty was significant at the easy (and not the
hard) level of intentional task difficulty. From Figure 2,
it appeared that the pairing of hard intentional with hard
incidental task materials was more favorable to incidental
learning than a combination with both easy and hard items.
The most incidental learning apparently occurred when easy
incidental items were exposed with easy paired-associates.

Scheffe's method was again used to estimate signi-
ficance of contrasts between treatment sums averaged over
drive levels. with k:4 and n:50,the least significant
value of A, at the .05 level, was 2.39, the product of .30
(the residuzl variance estimate from Table VII) and F',

where F' was k-1 multiplied by 2.65 {(the value of F
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for ny:l and n,:190 degrees ol freedom). ilesults for the
six contrazt conditions are in Table X.

Although retention under the four task treatment
combinations could be ranked in the order 8202>GIC1?6162)62019
only the difference between trestment sums for G,Cj and
GoCo was statistically significant beyond the .05 level.

That between Glcz and G,C, approached the .05 level of

significance,
5. The Main Hypothesis: Task Competition

The main conclusion drawn from the analyses of
variance described in Sections 3 and 4 was that drive, as
measured by the \-5cale, was unrelated to incidental item
retention under either orienting nrocedure, and independent
of task difficulty effects. The role of task difficulty was
not so clear. Under both procedural conditions, retention
was least when essy incidental items were exposed with hard
paired-associates, while differenceg in retention under the
other three task ¢ifficulty combinatione were not statls-
tically sipgnificant. The data suggestea that task difficulty
had more cffect on retention vher subjects were required to
spell incidental items aloud, for contrasis were more marked
under that condition.

Dats from the two drive groups were combined in

calculating for Table X1 the mean numbers of items marked
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Table X.

Scheffe's Test of Significance of Contrasts Among
Four Task Difficulty Combination Treatment Sums,

in the Analysis of Variance for Recognition of

Incidental Task Items

(Incidental Task Items Not

Spelled Aloud During Intentional Learning).

102

Contrast A
2GpC,:32 vse 2G,0:13 3,61
2GC,:32 vs. 2GCp:17 2.25
ZG202:32 VS, ZGlCI:ZA «OL
ZG201:13 vs, 2G1C5:17 .16
2GpCq:13 vs. 2G101:2h 1.21
26102217 vs. 2G10q:24 43
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Table XI.
Mean Numbers of Incidental Items Marked Correctly on Reten-
tion Task {Data Averaged Across Drive Groups - L:50),
frocedural Incidental Intentional Task
Condition Task Hard Lasy Total
Spelled aloud Hard 142 1.58 3.00
Lasy =94 1.50 2.44
Total 2.36 3.08 5544
Bot spelled Hard L8 o 34 .82
aloud )
Easy .26 IR el
Total o T4 -G8 1.72
Both Hard 1.90 Le92 3.82
Lasy 1.20 2¢1l 3.3k

Total 3.10 L+ 06 7.16
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correctly on the retention task. it will be seen that, on
the average, exposing incidental itews with essy paire:-
associates favored retention under voth procedural conditi.. s.
It has been sugpesteu Liw t the effvet orf task come-
paetition on incidontal learninyg of verbal meterial is greater
with a difficult than with an easy intentional task, unless
the orienting procedure recuires subjects to make differ-
ential responses to incldentsl material, such as pronouncing
itemsé. *hen the crienting tssk requires differentisl re-
sponding to incidental items, the role ol tisx competition
may be severely limited. Jn the present study, the differ-
ential response hypothesis apparently was not supported,
for retention of incidental items shown with hard paired-
associates was less than that for items shown with easy
pairs, even when aiiferential responses were made to
incidentally-presented material. This tentative conclusion
warranted further analysis of the effects of intentionnl
task difficulty and the orientings procedures

4 first reculrement was for empirical evilence as

to the difficulty levels of hard and eagy palreu-assoclatos,

6. Arnold Mechanic, "The Distribution of hecallec
Items in Simultaneous Intentionsl and Incidontsl Tearningy,

in the Journ&l of sxperimental Psycheolopy, Vol. 63, lo. §
issue 0F June 1962, p. 593-L00,
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For ctomiined rrive groups, the medinr naiber ~f trials to
criterien (two errorless trials) for ti« no:! roirec=
associate list war 27.5, and for the exsy list, 13.5. The
rean nurber of corrwct regnonscs to the ei-ht hard naired-
associates in the course of thirty triuclc was c2./, oand to
the ei -t easy paired-assoclatecs, 141.1. "The 31 (zen
paired~asseci«tes were rorked L nodian number of triile t
eriterion an! by total numier oi crrr-e¢’ re:-onse , aAnd
the coefficicut ol corrclaticn btetvwee rankin o o o, 2,
which is .ignificart boyonu the ool level,

The lists were not of uniferu cifficulty. "Hov=-
money" and "kiv-water" recuire., on th- ~vierace on.y .0

trials to criterion, four less th.n "ced-wason™ an' rirht

less than "saw-table", the 10zt ifficult of tpne eacy pair

"Dal-xylem” a8 « relatively easy ncwfir oI Lot bero list,
recquiring 17.5 trials to critirior, isur less thux~ "mok-
cojey™, next in Zifficulty. (™iylem", of course, is
meaninrful to students of totan,.)

Despite the fact thet Iltews 1thin lilts were nrot
of cousdl cdifficulty, it woo eloor Lih L, on the "vera "¢,
the hzrd an. easy liste oif pairca-urosccedste. 1 fered
markealy ir difficulty, ~hothor diir-d ty Lri 7 Lo

criterion or by number of correct ro: - nocc,.
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Table XITI.

Analysis of Variance for Recognition of iIncidental Task
Items, for Two Levels of Drive, Two Levels of Crienting
Procedure, and Two Levels of Intentional Task Difficulty.

Jum of Varisnce
source oCuUares ¢f mestimate ¥
Drive (L) 1.28 1 lerl 1.17
Individusl
differences (i) L7.60 L8 Lotdy
Orienting N .
Procedure (C) 172,58 1 172.58 274 .57
Intentional task ' ,
difficulty (G) 11l.5%2 1 11.52 18.28
Interaction: B x C 08 1 08 -
Interaction: B x G .58 1 .98 1.56
Interaction: C x G 2,88 1 2.88 beb7
Interaction: B x C x G .18 1 .18 -
kesidual 91.38 L4 o603

Total 329,18 199
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pictured in tigure 3, 1 hich shows the ne.ns for levels of
intentional tash uifficulty, G, at «ach level of oricntine
proccuure, C, 10r such vrive level .nu gverageu across

drive leviis, rlor «il 2uifty subjecuz, tn. .aificrence

between nsarns o1 Gl “ua o, ifor C, was

G, = G_ = 1.18 = 1,54 = =,30
~n~ for 02
G‘l bl v: = 037 had ol+9 = “"o:‘.Zm

S

There wasz, o no reguircnsrt for a treak-

O
o}
o
o]
{n
®
-

17 n analysis to tawe the nleraction into accouvnt, for it
h.d alrea.y beer sz wn that the intentional tash wifficulty
effect wac Zirniiicaot ac both proc-dur:ii leveas. wopeci-
Zically, fewer or those ircildental items which Led ween
shown with "hard pairedezcsociates were corr<ClLiy marke.. op
the ret.nticn task, whethcr -r no lifferential r:opons-s

RS

lewinin~ trids. Vb

were ..3:¢f to theaw curlr irntcatio.

MR

rece.renent to mohe LifTferentiz: rerdonsce Lo incidentul
material Jil nct, 2& 1in lechunic?. unudy7) oris.rn the cifect
on incident:l _earrving 0 cowpctition [row the intentlonnl

learning t-ske.

7. L€, 10.C., Do 59657,
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6. Incidental Task Errors.

Incidental leasrning is less efficient than inten-
tional learning. One would not expect subjects who did not
anticipate a retention task to master material presented
incidentally during intentional learning. In fact, the
mean number of items marked correctly by the fifty subjects
in this experiment was only 7.16, evidence that the retecn-
tion task was prescnted well before mastery of the sixteen
incidental items,

Subjects were free tc mzke as many or as few
responses ae they wished on the retention tusk. 1n the
flull-3nence theory of cehavior, drive, a: the multiplier
of habit strength, energizes or activates all response ten-
dencies present by virtue of existine stimulus cues. The

r 1

recognition task provided the stimulus cues. ‘ne could
predict that the high-drive group would woke MOre resp.nses
than the low-drive group on tue recognition task, because
more response tendencles would be suprathreshbocla. Thisg
nrediction was express<d as a null aypothesis: nish-drive
and low-drive groups do not Jifler ag to mean nuaber of
resoonses on a re<cognition task following incldental
learning.

In 7able aull. are shown the .wean numbers of correct

anc incorrect responges msde by the twoe drive -roupe on the
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Table X1II.

Mean Number of Hesponses by Drive Groups on leusure
of Retention Following Incidental Learning.

izeans _
Hegponse High=-Drive(h:<5) Low=Urive(NizZ5)
Correct 748 6 .84
Incorrect 5.6 2084

Total 13.12 5.68

et
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recognition task. The difference between groups in mean
number of responses was 13.12 - .68, or 3.44, and the
standard error of the difference between means was .942.
The t-ratio was 3.65, significant beyond the .0l level of
confidence, It was concluded that drive proups differed
as to total responses on the recognition task.

With partial learning of incidental materigl, one
would expect errors on the recognition task. oince the
analyses of variance, described in Sections 3 and 4, had
indicated that drive groups did not differ signiiicantly
a8 to number of correct responses (althoughk the cifference
was in thne predicted direction), it was evident that the
difference between grouns in total number or responses wss

almost entirely a function of the number of errors,
7. Effect of wxperimental Variables on Intenmtional lLearning.

The incidental learnin; study provided, as a by~
product, data on the effect of several variables on the
intentional learning of paired-associates. These variables
included drive, as measured by the A-Scale, the difficulty
of the intentional task, and the orienting procedure used
to expose incidental items without intent to learn. 'Two
cognate and subsldiary investigations threw ii,ot on tie

effect of trnese variables on i.atentiongl leorning. Yhe
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first was a test of the null hypothesis: Intentionsl c.sk
difficulty and the requirement to make differential respon-
ses8 to incidental stimull in an incidental learning experi~
ment do not affect the intentional learning of paired-
associates by high~ and low-drive groups.

There was goou reason to expect that spellin:s aloud
an incidental item before proncuncing the intentionsl task
stimulus member would interfere with learning the correct
responses. Thies preocedural condition required subjects to
pay attention momentarily to incldental meterial before
looking at intentional task etimuli, thus reducing the time
available for imtentional learning.

The influence of the main effect, tack difficulty,
wasg already evident {(oection 5) but interaction with the
orienting procedure hac yet to be determined.

Beczuse both the hard an. the easy lists wore con-
sidered to be non-competitive, it was assuncd that there
wouls have been littlie or no likelihoeod of & tenaency
developing for a stimulus to evoke a response other than the
one with which it was paired. it was predicted from the
Hull-Snence theory of behavior that the hipgh-drive group
would make significantly more correct regponseg than the
low-drive group, on both the hard and the easy liuts.

The dependent varisble selected for . tcgv of the

“ffects of drive, the orienting nrocelur: «rd intoniional
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task difficulty was the numbcr of correct intentinnal task
respenses on learning trials 27, 28, 29, and 3. It was
reasoned from the £ = H x D relationship that differences,
if any, would be greater late in learning than in a rasndom
selection of trials representative of various degrees of
learning.

Tabie XIV. summarizes an analysis of variunce for
correct anticipation of intentional task re:sponses on the
last four learning trials. Subjects werc ussignou on the
basis of drive to B:2 blocks, on ths basisz of intentional
task difficulty to C:2 columns, anc on the basis of the
orienting procedure to G:2 groups. Within each block,

o

subjects were assigncd to R:25 rows. levels of B, U and G
were regarded as fixed, for the reasons given in Section 2
of this chapter, while levels of il were random. The
anslysis of variance model was again mixed, with a preudo
four-way classification.

None of the variance estimates for interaction wes
significant at the .05 level for ny:l «nd n,y:lhh degrees of
freedom, As expected, the variance estimate for intentional
task difficulty was highly aignificurnt, beyond the UGl
level, Subjects averaged 27.94 correct wsntzecipaiioneg of
easy responses on the last four learning trigls, snd 18,34

correct anticipations of hard resnonses.
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Table 51V,

Analysis of Varlance for Correct anticipation of Intentional

Task kesponses in Trials 27 to 30, for Two Levels of Lrive,

Two lLevels of Intentional Task Difficulty, ané Two Levels of
Orienting Procedure.

Sum of Variance
Source Squares df Estimate F
Drive (B) 2@88 l 2588 hind
Individual ‘
differences (R) 1L,81.64 L3 305,87
Intentional task
difficulty () 1152.00 L 1157 400 157.59
Crienting
procequre (Gj 228,58 1 225,98 31.32
intersction: B x © 1e02 1 1.62 -
Inveraction: o x <G e i L O0 -
Intersction: ¢ x G 23,12 1 23,12 3,16
Interaction: B x C x G 002 1 C.02 -
Regidual 1052.76 144 7:31
Total 3943.02 199
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The variance estimate for the orienting procedure
was also significant beyond the ,001 level. Subjects aver-
aged 25,28 correct anticipations on the last four learning
trials when incidental items were not spelled aloud, but
only 21.00 correct anticipations on those items exposed with
incidental stimuli that were spelled aloud. Clearly, the re-
quirement to make differential responses to incidental task
items interfered with the intentional learning of paired-

associates,
8. Intentional Learning Acquisition Curves.

Progress in learning is most clearly shown by ac-
guisition curves. osuccess on each learnins trial is revealed
when proficiency is plotted against practice.

It was apparent from the analysis of variance de-
scribed in Section 7 of this chapter that high- and low-drive
subjects did not differ in numbers of correct paired-
associate responses on the lagst four learning trials, How-
ever, the possibllity remained that learning curves .ould
reveal differences between drive groups in acquisition of
correct responses prior to the last four trials.

From the & = H x D relationship, it is predicted
not only that the learning curve for a high-drive group will
be above that for a low-drive group, when learning lists dc

not provoke response competition, but also that the aifference
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between groups will tend to increase at successive stages

of practice. It was possible that the learning curves might
have conformed to expectations aroused by the theory on

early trials, but that some uncontrolled variable, perhaps
interference from the incidental learning orienting tusk, or
regponse competition assoclated with the length of the learn-
ing list and interaction between hard and easy pairs, might
have distorted the curves at later stages of learning.

The analysis of variance described in Section 7
showed that the requirement to spell incidental task items
aloud had sffected intentional task performance on at least
the last four learning trials. rCresumably, the effect was
present throughout the course of learning., It was decided,
therefore, to plot only performance on those pasired-
associates shown with incidental items not spelled aloud,

Figure 4 shows the curves for correct gnticipation
of intentional task responses, for the two difficulty levels
snd the two drive levels, in terms of the percentage of
correct responses in each block of three trials. Data are
for the four easy and the four hard pairs shown with in-
cidental stimulil that were not spelled aloud.

There was a tendency for the curve of the high-drive
group for hard paired-associate learning to be higher on

blocks 3 to 7. There was little or no difference between
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the curves for learning easy pairs. It was concluded that
the prediction as to paired-associste acquisition curves
was not supported by this evidence.

It can be argued that these curves of acquisition
may conceal real differences between hirh- and low-drive
groups because averaginz data of individuals who learned at
different rates could well have obscured lawful relationships.

Several methods are available for taking individual
differences into account, Spence8 recommended nlotting com-
posite curves of subjects grouped together because they
performed similarly at several points in learnineg. This
method was not practical in the present study, because it
would conceal group differences by matching drive groups in
terms of performance.

Another method for taking individual differences into
acecount involves dividing each individual'’s curve into an
ecual number of parts, and averaging the measures for each
part. The shape of these sc-called Vincent curves is a
function of the arbitrarily chosen criterion of learning.

For example, including the criterion trials and the trisl

immediately before them usually results in an end-spurt

2. Kenneth .. Bpence, Behavior Theory and Con-
ditioning, New Haven, Zale University Press, 1950, p. 61.
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which distorts the curveQ, a matter of some importance if
the "true" shape of the curve is being sought, but not a
cause for concern in the present study.

The Vincent curves shown in Figure 5 are based on
the data of those subjects who comnleted two successive
errcorless trials between the tenth and the thirtietn trial.
Data of subjects who learned to critcerion before the tenth
trizl were excluded, The total number of trials for each
subject, including the criterion trials, was divided into
tenths, anui the number of correct responses in each tenth
was cslculated. Date are expressed in terms of the average
number of correct responses in each tenth of practice trials,
inciuding criterion trials,

The Vincent curves for learning easy paired-acssociates
were each based on results of twenty-two subjects. In both
high- and low=drive groups, two subjects were excluded because
they reached the critcerion of two successive errorless trials
before the tenth trisl, and one because he had not reached
the criterion by the thirtieth trinl,

The curves for learnine hard palred-ussociates were
gach derived from dota of thirteen subjects. 1n both drive
groups, one subject reached the criterion too early, and

eleven too late.

G, Ernest H. Hilgard sand Albert A. Campbell, "Vincent
Curves of Conditioning™, in the Journal of bLxperimental Psychi-
~slopy, Vol. 21, No. 3, issue of Cepbesbor 1927, pe. J2U=319,
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The Vincent curves were not irn accord with the pre-
diction. For neither hard nor easy paired-associates did
the curves diverge as learning progressed, nor were the

curves for high-drive subjects consistently higher.

9. bummary of moin Hesults,

in this final section of Chapter 111 are summarized
the main findings in the experiment described in Chapter II.

There were no statistically significant differences
between high- and low-drive pgroups, defined by A-icale scores,
in retention of incidental items or in acquisition of paired-
associates. Drive did not interact with other experimental
variables.

The high-drive group marked sirnificantly more it us
on the measure of incidental learnins than the low-drive
group; the difference was almost entirely 3 function of the
numgcer of errors, althonugh there was 3lso a nou-sigfnificant
tendency for highedrive subjects to mark meorc items correctly.

The requirement to m ke lifferentiszl respons.s tn
ineidentsl itens fucilit-ted wncl entql le.rniny .ut impeded
intentional lzarning.

netention of incidental items wag least when easy
incidental items were exposed with hard intentionsl paired-

associates. UJifferences in retention under the other three
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“

task difficulty combinations ~ere not sipniiicunt,

The effect of task comoetition on ircivental learne
was greater with hnard thun with ewzzy nsircd-. ssociates,
whether or no sutjects made Jifferentisl reczponses to
incidental ivems,

Fention should alco be wmsde of the evivence [{ron
the post-learning encuiry for cets thet apparently [fgcili-
tzted retention of incidentcol itens vhether or noe subjects

were directed to amuke differential recponsc

i

e

An important conclusion from the pllot swudy was
that 1t was not possible vo investigate with verbal mater-

s the effcet of positioning of cues on inciuental

-

ia

learning.



CHAPTRL IV,
LILVULSICH OF L ULTo

In the fourth and last chapter of this thesis, the
findings set out in Chapter III are discussed, in the light
of work of other investigators, and explanations are
suggested for results that were not in accordance with
predictions.

The chapter opens with a discussion of findings
as to the intentional learning of paired-associates.
~xnlanationg in terms of the selection of cubjects, the
exnerimental procedure, and the learning task are éxaminad,
Incidental lesrning rcsults are considered first in terms
of drive theory, then in terms of the cue utilization
hypeothesis, and finnlly in terms of task competiticn and
task difficulty interactions. In each instance, the
discussion leads to the conclusicn that findings which
did not confirm predictions are congrusnt with a4 mediation
nypothesis. An explanation is alsc sought for the relat-
ively high incidence of errors by the hish-drive proup on

the retention task.
l. The Intentional Learning Tasx.

From the Hull-S8pence theory of emctionally-based
drive, it was predicted that the paired-associate acquisition

curves for high- and low-drive groups would diverge as
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learning progressed, with the curve for the high-drive group
being above that for the low-drive group. The evidence did
not conform to the prediction. Defore a claim can be made
for refutation of the theory, or for a recuirement to modify
it to encompass the findings, one must consider whether
conditions set by the theory were met. The selection of
subjects, the experimental procedure, and the learning tack
will each be considered.

The fault, if any, does not lie in specificatiocns
for drive groups. Subjects were selected in much the sawme
way that they have been selected in paired-associate learn-
ing studies that have supported the theory. For example,
Spence, Farber and KcFannl stated,

The Ss were 20 men and 20 women enrolled in

an introductory psycholegy course, an equal number
of each sex having scored in the upper 20% or
lower 20 of scores on the 4 scale. All were
naive with respect to the experimental task.

Two unusual features of the experimental design
should be mentloned. The successive stimulus items were
exposed every four seconds, with a two second anticipstion

interval, and & four second interval between successive

l. e Wo Spence, I. L. Farber and it. H. ic¥Fann,
"Phe Kelation of Anxiety (Drive) Level to Cerforiuance in
Competitional and Non-Competitional Paired-issociates
Learning”, in the Journal of Experimental Psychology, Vol. 51,
No. 5, issue of Hovember 1956, p. 256-305.
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presentations of the list. 1he anticipztion interval in
several studies by Opence and his associates has been 1.£7
seconds. It is difficult to see, however, how reducing the
anticipation interval by .33 seconds and increasing the learn-
ing interval by a like amount could possibly lead to conver-
gence of acquisition curves.

The requirement to make differential responses to
incidental items interfered with paired-associate learning,
and so the acquisition curves were based only on responsesg
to those items shown with incidental stimuli that wsere not
spelled aloud. It is possible that subjects were differ-
entizlly affected by the requirement to spell aloud some
incidental items and not others, with a consequent effect on
the effort or time expended on intention.l learning, If
this were the case, the procedural variable logically could
be viewed a5 a mild stress condition,

However, if one assumes that stress adde an incre-
ment to drive level, and that high-drive subjects are at
least as reactive to stress as low=-drive subjects, it is
difficult to see how the procedural variable could have
reduced the difference between learning curves of high-
and low=drive groups.

¥ith sample and method presumably free of relevant
fault, only the task is left for exsmination., It was men-

tioned in Section L of Chapter II that there are two basic
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ways to manipulate paired-azsociate difficulty. “ne may
vary the familiarity of stimulus snd reeponse terms, and
also the associative strength within pairs.

Hard and easy pairs in this study were differen-
tiated primarily by the associative vslues, or familiarity,
of response members. Hard and easy lists were matched for
average stimulus difficulty. No deliberate attempt was
magde to vary associative strength within pairs.

In studies of paired~associate learning that have
provided support for the contention that the probability of
a response is a joint function of habit strength and drive,
habit strength has been manipulated not so much in terms of
pre-experiment familiarity of stimulus and response members
29 in terms of assoclative strength within pairs. Typically,
stimuli and responses have been familiar nouns or adjectives.
Lon-competitive lists have been so constructed that correct
responses can be said to be higher than incorrect responses
in the hypothetical hierarchy of response tendencies. In
competitive lists, correct responses are less likely to
occur than incorrect responses,

Response tendency competition is a vital boundary

candition of the Hull-ipence theory of learningzo wtandish

2. %e We Lpence, "A Theory of Lmotionally-based
Drive (D) and Its Helation to Performance in Limple lLearning
Gituations™, in the American Psychologist, Vel. 13, No. 3,
issue of karch 1958, p. 131-141,
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and Champion3 prepared s non-competitive list from common
associates in the Kent-hosanoff list, and a competitive
list, slways learned after the non-competitive list, by
pairing the same stimull with new responses rarely if ever
given in free-association. opence and his associates
have preferred intra-list te inter-list competition. For
example, Spence, Farber and KeFannh paired synonymous ad-
jectives in constructing a non-competitive list, while the
stimulus terms of their competitive list were synonymous,
and palred with adjectives with which they had little or no
sssociative connection,

It was not necessary in this study to manipulate
response tendency competition in order to study the effect
of hard znd easy intentional tasks on incidentzal learning.
In fact, some care was taken teo vary only the pre-experiment
familiarity of response terms, in order to control factors
that might interact with other variables and affect incid-
ental learning. An attempt was made to reduce competition
among response tendencles, by pairing paraleogs and none-
synonymous nouns (the response terms) with nonsense syllables

{the stimulus terus).

3. Ho he Ctandish anl H. A. Champion, "Task LDifficully
and Drive in Verbal Learning", in the Journal of hxperimental
vgychology, Vol. 59, No. 6, issue of dJune 1900, p. 361-305,

Le Ko ~eo Opence, 1. L., Farber and H. R, LcFann, op.cit.
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Pre-experiment associative strength was assumed to
be much the same for hard and easy palrs. There was no
reason to expect that stimulus nonsense syllables would tend
to elicit, in free association, the nouns or paralogs with
which they were paired, or any other nouns or paralogs used
as responses. On the other hand, there was no reason to
expect competition among response members, due either to
synonynity or to strong associations with stimuli other than
those with which they were paired.

These assumptions were not, in fact, entirely Justi-
fied. As reported in Section 5 of Chapter 11I, the esse with
which many subjects learned the response "money" to the stim-
ulus "hov", and the response "water"” to the stimulus "kix",
suggests that "hov" and "kix" led to mediating responses that
facilitated both learning these nonsense syllables and
agsociating them with the correct responses,

Cn the whole, however, it seems reasonable to suggest
that the difficulty of both hard and easy intenticnal pairs
was primarily a function of the first stage of learning
{learning the responses as responses) and not of the second
(associating each response with its paired stimulus). There
is no reason to expect that learning to pair "table"™ with
"gaw” would have been easier than learning to pair "latuk"
with "jus", if "latuk" sand "teble" had been learned to the
same degree of familiarity, and so were equally avallable as

prossible responses,
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On these grounds, it was reasoned that both hard and
easy lists could be leritimately described as “"non-competitive’,
and that high- and low~drive subjects should perform on Loth
lists in accordance with predictions from the Hull-upence
theory of behavior in acguisition of non-competitive paired-
associates. The fact that stimuli were not paired with
meaningfully assoclated responses was not considered a serious
deficiency, for it was assumed that 1t would suffice that &
tendency for each stimuwlus to elicit its pairsd response,
rather than other responses, woulid develop early in the course
of learning.

In the light of findings, it would zppear that lack
of response tendency competition is not a sufficient conaition
for c¢slling a paired-assoclate list non-competitive. It is
apparently alsc essential to palir stinmull and responses that
have nre-experiment acsocistive connections. 4 simple test
of this hypothesis would involve training hi-h- and low-cCrive
groups on two lists, one of non-competitive, non-assoclated
pairs, like "arid-grouchy" and "quiet-opa.ue', and the other
of non-competitive associated pairs, like "arld-parched” and
"guiet-tranquil™.,

Another characteristic of the intentlonal learning
list that may have had some effect oo acquisition curves wes
its heterogengity. Manipulating the tesk Jdifficulty variatle

within the list may have led to interaction effects tiwt
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would not have been present il zenarate hard and easy lists
had been used.

It is concluded that at least one of the conditions
set by the theory of emoticnally-based drive and its relation
to perfermance in paired-associate learning was not met, and
that, accordingly, findinge as to paired-associate learning
in this study did not provide grounds for criticizing the
theory.

Erief mention should be mzade of two othsr findings
about intentionzl learning. Ais to the first, the average
nunber of trials to criterion should be consldered as in-
dicative of the relutive and not the absolute difficulty of
hard and easy lists, Investigators of paired-associate
learning typically use lists of eipht to twelve pairs,
Difficulty increases disproportionately with the number of
pairs, and the sixteen pairs used in this study constitute
an excepticnally long and so an exceptionally difficult lict.
Had hard and easy lists been presented separately, the aver-
age number of trials to the criterion of two errorless trials
in each case would almost certainly have been less, 1f in-
hibition develops in consecuence of incerrrect (non-reinforced,
response8, the possibility exists that, over a long series of
trials, high- snd low-drive groups mieht be differentially
affected, with consequent distortion, uni perhups convergence,

of learning curves.
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The relatively poor perfornance on those paired-
associates shown with incidental items that were gpelled
aloud is further evidence to support Saltzman's finding? that
responses to the orienting task in incidental learning studiec
can interfere with intentional learning. .ith a limited
amount of time to make differential responses on incidentsl
and intentional tasks, intentional learning is inevitably

impeded.
2. Incidental Learning and "rive.

Neither liull nor upence have dealt explicitly with
incidental learning, Hullb, liowever, did account for latent
learning within his system, concluding that it was subject to
the same conditions of drive stimulus reduction and reinforce-
ment as intentional learning, differing from the latter
primarily in degree of incentive motivation (k) present at
the time of learning. {n the assumption that incidental
learning was 2 special case of latent learning, & point of
view that rull’ seems to have endorsed, it was concluded in

section & of Chapter I that incidental learning of verbal

5. Irving J. Jaltzman, "Comparisons of incidental
and Intentional Learning with Different Orienting Tasks™, in
the American Journal of Psychology, Vol. 69, Ke. 2, issue of
June 1056, D. 27h=277.

&, Clark Leonard Hull, 4 lehavior System: 'n Intro-
duction to Eehavior Theory Concerning the individual (rganisn,
hew Haven, Yaie University !'ress, TIEET e LhU-1kB.

7. idem, p. 150,
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material should be subject to the same effectg of response
tendency competition as intentional learning.

The critical finding as to drive and incidental
learning in this study was thet high-drive and low-drive
groups did not differ significantly in the number of hard
and easy trigrams marked correctly on the retention task
following incidental learning. Ekither opence's theory of
emotionally-based drive was disnroven in a leritimate and
fair test, or some of the conditions set by the theory
were not met, or incidental learning snd intenticnal learning
are not subject to the same conditions.

3nence has developed his theory slowly, without
straying far from experimental evidence. when findings have
not conformed to theory, he has examined the joint impli-
cations of the theory and new conditions, and modified the
theory if he has deemed it necessary. bBecause he¢ has not
yet considered the implications of incidental learning
studies, in which drive was manipulated, the present experi-
ment must be considered as an exploratory investigation,
dealinr with matters outside the boundaries within which
Spence has developed his position. It is not a cruciul test
of the theory; it dees, however, suggest matters that ray have
to be considered if the theory of emotionally-based drive is

extended to encompass the incidental learning studies.
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s to whether conditions set by the theory were met,
the critical matters are the selection of drivc grouns, and
the nature ond method of presentation of the task. It has
already been concluded, in section 1 of this chapter, that
the selection of drive groups conformed to procedures used
by Spence and his associates in experiments that have
supnorted the theory of the role of emoticonally-based drive
in the intentional learning of verbal msterial.

Spence8 haos stated that a paired-associates task is
desirable for testing implications of the theory for inten-
tional learning of verbal material, because only with paired-
associates is it possible to control and manipulate the
strengths of competing response tendencies. The conditions
under which incidental learning takes place necessitate less
demanding stimulus material., The requirement for a relat-
ively simple task carries with it the inevitable consequence
that task competition effects cannot be manipulnted under
conditions that are optimal for tests of the theory.

As in the case of the intentional task, the Jifficulty
level of items in the incidental task was varied in terus of

familiarity, or availability in a hypothetical habit faunlly

&, nenneth -, Spence, "\ Theory of Lmotionally-hased
Drive (7)) and Its hkelation te Terformance in simple Lesrning
Situations", in the American Psychologist, Vol. 13, No. 3,
jasue of March 1958, p. 131-141,
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hierarchy. 4in endeavor was made to reduce the asmount of
formal identity within the hard list, by using consonants no
more than once in any letter position, a difficult condition
to nmeet, when all items wers drawn from a single level of
~itmer's list, and when sub-groups of four items were matched
for average GV. There is & tendency for high frequency and
low frecuency trigrams to differ as to ccmponent letters.
Only fourteen of the twenty-one consonants appear in the
eight trigrams of the hard list, six used once, six used
twice, and two used three times (though not in the same
position). . c¢laim could perhaps be made that, contrary to
the intention, the hard list items provoked response ten-
dency competition because of letter duplicstion. This claim
would be difficult to support, 8 priori, and no evidence for
or against it ewmerged in the course of thes experiment. It
may be noted that it is potently impossible to prepare a
list of eight consonant syllables withecut letter auplication,
and that the assoclation value of Witmer's consonant syl-
lables tends to vary with couwpohent lettcrs,

“he easy lict can be described as non-competitive,
ip the sense that the eight words were not synonymous.
Letter duplication is not critical when words diifer as to
meaning.

tn the basis of theze considerations alone;, one could

tentatively extend the theor, of emotionally-based arive to
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predict that high-drive subjects would learn relatively more
of both the easy and the hard items.

Apart from the obvious fact that an incidental task
is not in the focus of attention, incidental and intentional
learning differ in that the former but not the latter in-
velves interference of cne task with another. The evidences
for interaction of intentional with incidental task diffi-
culty indicates that the difficulty level of an incidental
task cannot be estimated sclely from an examination of its
component items. At least with verbal material, the »nossi-
bility exists that the difficulty of each incidental item
is to some extent determined by the intentionasl task item
with which it is exposed. The exact nature ol the inter-
action may not be predictable. DBecause of letter identity,
or the development of unforesceable associative connections,
the relationship between intentional and incidental tssk
difficulty will inevitably be complex. There is alsc the
possibility, sdmittedly remote, that the difficulty of an
incidental item is, in part, determined by the items that
precede and follow it, so that it changes from trial to
trial, when order of items is varied to reduce serial

position effects,
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In contrast to the results of this study, mechunic’
found that me-ningfulness, or difficulity, of concurrently
learned intentional items was not a significant source of
variance in incidental learning. iechanic's subjects had
ten seconds on each of two, four, or eignt trials to study
each pair of intentionel and incicentsl task trigrams.
such a slow rate of oresentation wculd have facilitated
differentiating between items presented simultaneously. It
would also permit implicit rehesrsal, and the operation of
covert sets to learn, even without recognized, or admitted,
intent to legrn. The twenty-second inter-trial interval
would alsc allow rehearsal. It wuay bLe relevant that
#echanic, who used both consonant and nonsense syllables,
wags fairly succesaful in reducing formal inter-list
similarity.

Lack of independence of the intentionmal and incilden-
tal tasks is one factor that could help to explain why drive
groups in the present study dii not differ as to incldental
learning. The rolesz of drive and response tendency cou-
petition are sufficiently complex to suggest the cirficulties
involved in desipning verbal task materials, for an incidental

learning study, that doc not provoke unexpected task

9., Arnold Mechanic, "The tistribution of Hecalled
Items in Simultaneous Intentional and Incidental [earning”,
in the Journal of ixperimental Psychology, Vol. €3, hn. &,
isaue of June 190<, D. 54 3-blw.
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interactions which interfere unpredictably with incidental
learning.

“erhaps one should not be confident that the Hull-
Spence theory of bLehavior can encompass incidental learning
without modification. The theory has often been criticized
for not incorporating perception and so attention. Degree
of incidental lesrning is o¢bviously dependent on the direc-
tion and intensity of attention, Bﬁrlynela attempted to
extend the theory to permit prediction of selective perception,
suggesting that attention be regarded as the momentary effec-
tive reaction potential of the perceptual response. His
argument does not explain why the attention of some subjects
should be drawn to incidental stimuli which others ignore.

lll is relevant. He observed that the

A suggestion by Hul
tendency to perceive and later recall and utilize things un-
related to the intentional task wasg strong in men and weak in
rats, which "presumably means that some subvocal speech mech-
anism not possessed by rats is primarily responsible for the
difference”. The operation of such a mechanism would favor

perceptual responses to some items and not others,

10. D. E. Berlyne, "ittention, Perception and Uehavior
Theory", in the Psychological heview, Vol. 58, Le. 2, issue
Qf f‘larCh 1951, pn ls?*‘lLéo

11, Jvlarx L. hull, op.cit., p. 150,
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Another explanation can be advanced, which sugrests
a serious problem in desirning a study to demonstrate the
role of drive ir incidental learning,

If one assumes that the critical variables in in-
cidental learning are habit strength, drive, and incentive
motivation, then it follows that, with drive either high or
low, and incentive motivation low, reaction potentisl varies
with habit strength. It is reasonable te assume in any
learning experiment that there will be pre-ex eriment
individual differences in habit strenpgths of verbal material.
In an intentional learning experiment, this factor is con-
trolled, by training all subjects to the same criterion,
Since one cannot measure the course of incidental learning,
it is not possible to control individual differences in either
pre~exneriment habit strength or rate of learning in zan in-
cidental lesrning study. IEnsurinr that zl1l subjects are
exposed to 211 items for an equal number of times adds an
increment to habit strength, but presumszbly preserves the
effect of pre-experiment individual differences. It follows
that the number of items that 2 subject recalle or recognizes
on a retention task after incidental learning will be partly
determined by the pesitions of those items in the habit
family hierarchy before the start of the experiment., Thusg,
it cculd be argued that individual diff<rvnces in h.vit
strength will inevitably obscure drive effects in in incld-

ental learning study.



DISCUSSLION OF HoLdlTo 140

(‘ne could, perhaps, first conduct an incidental
learning study with drive as an independent variable, then
train subjects to a specified criterion on the items that
had been used as incidental stimuli, and, finally, adjust
incidental learning scores in terms of individual differ-
ences in trials to criterion, on the assumption that
individual differences in pre-experiment habit strength and
rate of learning would be reflected in trisls to criterion.

In connection with the failure to find a relationship
in this study between drive, 3s measured Ly the A-fcale, and
gither incidental or intentional learning, some may wish to
"explain®™ results by denying the adequacy of the A=Ucale as
a measure of the drive construct. The writer is inclined to
adhere to his original conclusion, after reviewing the liter-
sture on the 4-5cale, thet the test is appropriate for the
purpose for which it was developed. iesults of the present
experiment are attributed to fallure to meet the boundary
conditionsg set by the theory of emotionzlly-based drive, and
to problems asscciated with individual differences within
drive groups that were not related to drive. This experiment
did not provide an opportunity to assess the validity of the
instrument. Under the circumstances, there are no grounds

for atiributing results to the inadequacy of the test.
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3. Incidental Learning and Cue Utilization.

sccerding to baﬁtarbrooklz, an increment to drive
will slways reduce utilization of perighersl cues. . ausler
and TrapplB modified this generalization, suggesting, in
part, that the effect of the drive increment will depend on
the positioning of irrelevant cues. incidental task material
positioned within the reduced perceptual range of high-drive
subjects will still be lesrned, so that a drive increment
will not appear to affect incidental learning.

some of the results of the pilot study support the
.ausler and Trapp position. There was no evidence at all
for accuieition of stinmuli in the "far cue™ position, after
twenty trials. The fact that subjects learned at le.st some
of the items in the "near cue" position suggested that these
items (between the stinulus and response terms of the paired-
associates) were within the perceptusl range of subjects in
the middle of the a-3cale or drive continuun.

The finding in the main study that high- and low-drive

sroups did not differ in incidental learning under the

12, J. 4. Lasterbrook, "The Effect of kmotion on Cue
Utilizpticn and the uamrﬁanization of Sehavior", in the
ssychological ileview, Vol. 66, lo. 3, issue of fdy 1559,
51 183-201.

13, Donald M. Kausler and L. Philip Trapg, nMotivation
and Cue Utilization in lntentiwnaléand Incédegta L@?rning",
in the ?sychological Heview, Vol 7, Ho. &, issue o

November §955 Te 373=379.
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"spelled aloud® condition is also compatible with the cue
position hypothesis, rather than with bhastertrook's con-
clusion, for it is logical to assume that the requirement
to make differential responses to incidental items brought
these cues within the perceptual range of high-drive
sub jects.

This explanation, however, will not easily account
for the finding that high- and low-drive groups did not
differ in acquisition of incidental items under the "not
spelled aloud” condition. These items, positioned thirteen
millimetres t~ the left of intenticnali task stimuli, could
not be clearly perceived by subjects who did not lock st them
directly; their images fell two or three degrees off the fovea
when subjects focussed on intentionsl task stimuli. One would
predict, from the Kausler and Trapp hypothesis, that high-
drive subjects would acquire fewer of these incidental items,
when task instructions required that subjects do no mere with

them than identify their color.

Kausler, Trapp and Brewerll found no difference be-
tween high- and low-drive subjects in incidental learninv

of colors inside geometric forms that constituted the

14. Donald H. Kausler, L., hilip Trapp and charles
L. Drewer, "Intentionzl snd Incidental Learning under iipgh and
Low Lmotional Drive Levels”, in the Journal of bLxperimental
Psychology, Vol. 58, No. 6, issue of December 1959, o. L52-L55%,
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intentional task. Silverman and Blitzl? reported that high-
drive subjects were relatively less successful than low-
drive subjects in learning numbers spaced six centimetres
from intentional task syllables. In neither experiment were
differential responses required to incidental stimuli. It
could, perhaps, be argued that the "scanning® behavior of
high-drive subjects in the present study was sufficiently
flexible to permit perception of incidental stimuli only
thirteen millimetres from the intentional task, and that the
critical distance at which a drive difference effect apvears
lies between thirteen millimetres and six centimetres. This
pessiblility, which seems to stretch the cue position hypo-
thesis unduly, could easily be examined by positioning
incidental stimuli at varying distances from intentional
stimuli, with the prediction that the differences between
drive groups in incidental lesrning would increase with
distance between relevant and irrelevant cues,

It may be pertinent that incidental items not spelled
asloud were printed in black, in contrast to the "spelled
aloud" red items. The black color may have served to isolate
these incidental items, and so facilitate learning. sApart

from the likelihood that it was the red items that were

15. Kobert £. Silverman and Bernard Blitz, "lLearning
and Two Kinds of Anxiety", in the Journal gf Abnegmal and
Soeial Psychology, Vol. 52, Ho. 3, iassue of Fay 1950,
pe 551"35%°
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isolated by color, a <ostman and l?‘hili).:&.;::sl(3 study sugrests
that this factor alone would be unlikely to affect incidental
learning markedly.

The findings as to incidemtal learning of items that
were not spelled aloud become exnlicable when one examines
the implications of Hull's sugrestion, rentioned in Section 2
above, that some subvocal speech mechanism may be responsible
for the apparent fact that humans ordinarily observe things
unrelated to the tasks they perforu.

shether a subject learns on repeated presentation an
incidental stimulus to which he is not required by task in-
structions to make an overt differential response may depend
on whether or no he makes an implicit or covert differential
response to it. UGpecifically, the response to such an incid-

ental stimulus may be mediated by a subvocsl speech process.

An incidental stimulus way arouse mediation responsesl? that

16. Leo Postnan and Laura . Phillips, "otudies in In-
cidental Learning: I. The Lffects of Crowding and Isolation®,
in the Journal of fLxperimental Psychology, Vol. 48, No. 1,
issus of July 1954, p. LE-50.

17. By mediation is meant @ hypothetical process that
intervenes between a stimulus and 2 response, including a per-
ceptual or recognition response. The acceptance of the media-
tion hypothesis does not necessarily coammit one to either cen-
tral or periphural intermediaries. isany learning theories
provide for some sort of mediation. Hull's fractional ante-
dating goal responses, Guthrie's movement-produced stimull, and
Hebb's cell assemblies are examples., It 19 assumed that stimulil
are meaningful insofar as they lead to mediation that relates
them to previous learning. The usage is consistent with:
Charles £, Osgood; "The Nature and Measurement of feaning”, in
the “sychological Bulletin, Vol. 49, Mr. 3, issue of May 1952,
pa 197"237-
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that occur, without intent to learn, because of prior associ-
ation between the stimulus and other patterns of stimulation.
To say that an individual recognizes or perceives a verbal
stimulus is little different from sayinc thst the stimulus
has evoked mediation responsec.

It is suggested that the richer the mediation net-
work that gives meaning to the verbal stiwulus, the more
likely it is that a stimulus which is peripheral or incid-
ental to the central task will arouse a8 mediating response,
and so recognition. The recognition response will establish
a readiness to respond to the stimulus on subsequent pre-
sentations, with some such implicit reaction as "there it is
again”. Come fractlon of a total verbsl stimulus may suffice
to produce medlating responses thet give meaning to the
perceived fraction.

The mediation hypothesis would carry with it the
implication that the likelinood of learning an incidental
stimulus to which an overt differential response wus not
required would be less a function of drive or cue pocition
than of individual differences in the mediators aroused by

the stimulus.
L. Task Competition and lask Difficulty :ffects.

When subjects are exposed to intentional and incidental

learning tasks simultaneously, the two tasks comnete, 1in terns
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of the total exposure time spent in responding to each kind
of item. It is self-evident that more time will be consumed
on an intentional task involving the learning of more or
less meaningless paralocs than on one based on familiar nouns.
ne would expect that less time would be available for learn-
ing incidental material presented with a hard intentional
task, and that en increase in intentional task difficulty
would be associated with g decrease in incidental learning.

when Mechanicl6 tested thie task corpetition
hypothesis, nowever, he founud that incidentel learning did
not vary significantly with meaninsfulness of intentional
items. He sought an explenation in the f{act that his orient-
ing task recuired subjects to make definite pronouncing
responses to both intentional .nc incicental stimuli. Argulng
that learning depends on performance of differentisl responscs
to learning stimuli, he sugpgested that competition [rom the
intentional task could not prevent subjects from makine dif.-
ferential responses to incidental items, responsec wiich ip-
evitably led to a substantial amount of incidental leorning,
whether or no the intentional task was difficult,

The present astudy provided a controllew opportunity

to check on the valiaity of hechanic's explunation, for

18. Arnold iechanic, op.cit.
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subjects were exvosed to zor ¢ incidertel 14 1o v ailh they
were recuire: to =pell 2alous, wn. to otners wolch .3 4.8
possible o ipnore while still cuiforiil te e.perdme oo
instructions. 3 w1 0t be -~ vo o cte !y, the revulics vt o oz 1l

9
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learning, this ig hair splitting., The real slrnificance of
the orienmting orocedure was that spelling the iteuws aloud
ensured practice under conditions that were not favorable to
learning.

If the task competition hypothesis is a sufficient
explanation of the interaction between hard and easy inten~
ticnal and incldental learning tasks, one woula expect less
learning of hard than of easy incidentzl masterisls. The
most incidental learning should occur when easy incidental
itens 2re exposed with eacy intentional items, and the lesst
when hard incidental items are exposed with hard intentional
items. The pairing of easy incidental with hard intentional
items, and of hord incidental with easy intentional items
should presumsbly lead to an intermediate azmount of learning.

The results in the present study dic not conform to
thece expectations. Lhether or no the orientinc task en-
tailed differential responses, incidentsl learning wae least
when essy incidental items were exposed with hard paired-
agscciates, while differences in retention under the other
three task difficulty combinstions were not significont at
the .05 level. The difference between means for levels of
intentional task difficulty was significsnt at only one level
of incidental task difficulty, and, conversely, the differ-
ence batween means for levels of incidertal task difficulty

was siynificant at only onc level of intentionai task
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difficulty. ‘lhe effect of incidental task wifficulty wus
significaent at the hard level of int.ntional task wifliculty
under the "snelled sloud” coniition, ana at the essy level
under the "not spelled aloud” concition. QObviously, these
interaction effects were not predictable from the task
competition hypothesis,

Tro other findincc are concidered to be relevant to
thece results. The first was the evidence that subjects
learned, on the average, 3.82 hard ana 3.34 easy incidental
iters. The second was tue cviacnce, itrom the post-experiment
enquiry, that many subjects were -ble to recall the reasons
why they first noticed both hard and easy incidental itens
that they later recornized on the retention task.

poth these finuings are consistent with the mediation
hypothecis outlined in Section 3. It is tentatively su-gestod
that verbal incidental learniny is less sffected by the ulf-
ficulty level of incidental raterial than Ly the presence or
absence of mediztins responses, Verbsl incidental items that
arouse mediation and a perceptual recognition response wiil
be favored for retention, res.rdless of difficulty level.

The difficulty of the intentioncl task affects the
amount of exnosure time avoilable Jor inciuental learnin-.
How the subject disposes of tids "{ree” time ray be Jepenaent

on the meaningfulness for him of incidental stimuli. Yherc
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is evidence--admittedly controversisl--that needs and value
systems affect perceptusl resdiness, lowering thresholds for
some stimuli and raising them for others. The subject will
be more likely to learn those incivental stiwuli which, for
cne reason or another, lead te medlatineg responses and
recognition.

In this respect, it mgy be noted that fechanic's
subjects were told that intentional and incidental task
trigrams were items from two different primitive languages.
Such an instruction might well provoke a search for meaning-

fulnese in both intentional and incidental items,
5. ‘ccuisition, Performance, and brror Incidence.

A restriction which the investigator of incidental
lesrning must accept is that he cannot follow the course of
acquisition, as may be done in a study of intenticnal learn-
ing. MHis observations are larzely restricted to performance
on the retention task, and he has little basis for inferences
43 to what led up to the responses that he accepts as (vidence
for incidental learning.

It is theoretically possitle that the incidental
learning of drive groups in the present study was wholly in
accord with predictions derived {row the theory of
emotionelly~based drive, or the cug utilization hypothesis,

and that the retention task evoked responses that obscured
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relationships. A parsimonious statenent as to the infiuence
of drive on ineidental learning woull be simply that nighe-
drive subjects performed no differently from low-drive sub-
Jects on a retention task, following exposure to incidental
stimuli. It would exceed the evidence to state that high-
drive subjects performed no differently fron low-drive

sub jects during incidental learninz,

Evidence given in Appendix 1 supports the conclusion
that differences in learning, between group:z delined by
i=icale scores, are found only when the stimulus situation
can be conceptualized as, in some zense, noxious or threaten-
ing. This conclusion has two correlates, that the i-3cale
measures emotional responsiveness, and that emotional re-
sponsiveness contributes to drive level.

The retention tack itself was prousbly percelved ac
threatening by some subjects. Urged to concentrate on the
irtentional task, gubjects now founu themselves faced with
the recuirement to demonstrate that they hsd learned materisl
which they had been led to believe was irrelevant,; with a
veiled sugpestion that poor perforvance might surcest limiteld
intelligence. The retention task mipht well be the noxious
stimulation thst disrupted perfor-.ance of , particularly,
high~drive subjects when emotionally-based drive irteracted
with competing habit tendencies. This surgestion is nut

forward to account for the {indins that bigh-urive subjects
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rnade significantly more errors on the retention task thun
low-drive subjects. 1t ic s principle of gernerslized drive
theory that any active drive centributes to a reneral state

of activation that facllituates on-going activity. It was
reascned that it weould be compatible with the theory to
predict that high-drive subjects would merk mor- items than
low-drive subjects, on a recognition tesk with a liberal

time limit, particularly as ruecsing war 2 wetter Inr perscnsl
decision. This, in fact, was the Tinding.

The sixty-four item recognition test was character-
ized by high intra-list confusion, due, primarily, to letter
duplication in similer items. If high-drive subjects nave
relatively low thresholds for noxious stimulation, and if
the retention task is conceived to be a kind of noxious
stimuletion, it should follow that, because of response
tendency competition, with higher response evocation, high-~
drive subject:s would mske more errors con the retention tasx
than low-drive subjects. This, too, was the finding.

A retention task item would tend to evcke an erron-
eous responge if it resembled un incicental item not learned
to the noint where it led, on prcaentstion, to an lmmediate
and firm recosnition reasponse. That is, those retention tack
items that evoked incorrect responses were probauly ldenti-
fied by subjects as simllar or ams identical to incidental
task items that hud not been s.ieguately discriminstel during

incidental learning.
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Lo the central tasw., It is suggested that, as stientisn to o
task decreascs, the ¢ffect of rediatine processes on acouis-
ition and retention of cues increases,

The writer has been led to the toentative conclusion
that difficulties entailed in testing drive theory in an
incidentsl learniny study msy be incuperable. rhere seens
to be no satisfactory way to control Jiffercnces as to
nediation processes within drive groups, ani these differ-
ences seer ».riicularly likely to olscure tne i1ole of drive
»Len attention is not focusged on the learning material.
.ven when one ls not concerned with differences Letween
groups, it is not only possible but a.seo logicsi te call on
the role of medistors to account for unpredicted results.

tany incicental learning studles have Leen carriec
out in the hope of shedding lignt on the place ol reinforce-
ment in learnineg. There seenms to be no vay of contreolling
motivation, or set, to learn, and so Lhe evidence, slways
debataile, .Joes not disturb reinforecenent theorists., It Is
unlikely thset incidental learning studies will Le lounl
appropriate for studying the precise role of nediatlon in
learning, transfer, and related topics. Ferhape, however,
there 15 still e task for investirstors of incidentsal
lezrning. This task 1g to study attention and ite

implications for learnin,.
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It may well turn out that reinforcerert 1o of less
signific.ncs for learniny than gttiation. Jttertion is .n
aspect of perception which has been singularly little in-
vestigated in recent years. The revival of intcrest in
perception studies has incited a little work on attention,
but learnin< theorists, vho tend to view the learnins pro-
cess as a thing in itselfl, meaningful apart fror the vwhole
organism, have ususlly assumed constant and unwovering
attention to the central tassk, -n’ all but ignored the topic.

Iinvestigation of cue utilization in incidontal learn-
ing offers hope of ceveloping, as 3 by-product, a measure of
attention from which sight be derived an intervening variablc
for incorveration in a learnine theory. It way eventually
ve possible to state with some preclision the «ffect of an
increase or decrease in span of attention on learnin,.

Attention is related behaviorally to such concepts
28 set and expectancy, and conceptually to neural facili-
tation 3nd activation in the c¢entrgl nervous systew. in-
cident ;1 learnine stuales 1y, perhaps, contribute to
increased understanding of these processes., “me cnuld, for
examnle, detercine whether o sucject will respond meore reavily
to incidental cueg to which he has bocen concitioncd, or whethn-r
incidentsl learnins is pgreater uni r conditions of reduced
sengory input (and so reduced activetion), or whether an in-
crease in the intengity, cnntract, or rnovemer,t of intentional

cues impedes incldental learning.


http://un.nr

LUMMARY LD CONCLUU T NG

Undertaken originally as an investigation of the
rolesz of emotionally-based drive, task difficulty, and the
positionin- of cues in incidental learning, this exneriment
was modified, after a pilot study, to permit investigution of
the effect of the orienting procedure rather than of cue
position. The study provided, as a by-product, data on the
effect of the experimental varisbles on intentional learning.

Two groups of twenty-five subjects each, sifferen-
tisted in terms of scores on a meazsure of drive, the i-3cale,
each learned sixteen paired-asscciates for thirty tri-ls,
while incidentally expoged tec sixteen verbal trigrams. The
four independent variables were drive (high versus low),
intentional task difficulty {(hard versus easy), incidertal
task difficulty {(hard versus easy), and orilentinr procedure
(incidental items spelled aloud versus not spelled aloud).

An znalysis of variance design was used in snalyzing data.

in connection with the role of emotionally-based
drive in incidental learning, the study cannot te considered
ae havine provided s definitive tost of the Hull-lpence
theory respectins drive and learning generally, because the
theory does not make explicit the variables and boundary
conditions that influence learning of stimuli irrelevant

to the central task. All that can be said is that drive
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Eroups; o5 delfined by a=bceule scorss, oid not wifler in re-
tention of incidental verbal trifracs, and that drive did

not interact with other experimental variables. 7Two possible
reasons were suggested for the negative results:

l. The interaction of intentional with inecidental task
difficulty, and the need to use material other than paired-
zsgociates as incidentsl iltems, made it difficult to ensure
that incidentsl items were non-competitive in the sense
required by the pence theory of emotionally-based drive,

2. “re-experiment individusl differences in habit
strength of incidental items, and in a “subvccal epeech
mechanism”, posited by Hull, may have olucured drive effects.

Drive groupse did differ azs to mean number of respon-
ses on the retention task following inclcental learning, the
difference being almost entirely & function of the number of
errors. (The difference in correct responses, while not
gignificant, was in the same Jdirection.) The finding av to
mean number of responses was judged to be essentially in
accordance with drive theory. 1t was suggested that high-
drive subjects were reloatively susceptible to the retcntion
task as a source of noxious stimulotion, and that this effect,
in associstion with formal identity ~ithin the retention task,
tended to increase error incidonce, particularly among hiph-
drive subjects.

hg to orienting procedure, cpelling ineidental items
aloud favored incidental learnine, nresumably because it

facilitated stimulus discrimination. There was, however,

measurable learning of those itcms not spelled aloud.
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i8 to task difficulty, retention of incidental items
was least when they were exposed with hard paired-associstes.
This finding emerged whether or not gsubiects spelled inci-
dental items aloud, a result which did not support the view
that task competition effects are reduced or eliminated when
subjects make differential responses to incidental materisl.

netenticn of incidental items wauy least when essy
incidental items were exposcd with hard paircd-zssocistes.
There were no significant differences in retontion under the
other three task difficulty combinatione, whether or no in-
cidentel items were spelled aloud. Kesults were ciscusscd in
terms of a mediation hypothesis, related to Hull's subvocal
speech mechanisn,

Results of the pilot study, arnd of the main investi-
gation under the "spelled aloud” condition, were not at
variance with the view that positioning of incidentsl cuss
is a factor in incidental learning, and related to drive or
activation level. However, when differential responses were
not required to incidental stimuli, drive srroups did not
differ as to cue utilization, a finding Jifficult to exnl;in
in terms of the cue position hypothesis. An explanation was
sought in individual differences in mediators arocused by
incidental stimuli. Under conditions of reduced attention,
individual differences in medistion processez msy be relat-

jvely important in determininr which stimuli will be acquired

and retzined.
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There was evidence, particulsrly from the post-
experiment enquiry, for the operation of mediating responccs
that facilitated not only acquisition of incidental items,
even when subjects were not required to spell them aloud, but
also of the intentional task paired-associates.

The main findin: as to intentional learnin- was that
drive groups did not differ in acquisition of either hard or
easy palired-associastes, Fallure to meet one of the boundary
conditions specified in the theory of emotionally-based drive,
and its interaction with habit strength in non-comnetitive
learning, was judgeda to be the relevant factor. (ther {ind-
ings were that task difliculty sn¢ the requiremsnt to make
differential recnonses te incidertal items both impeded
intentional learning.

Three studies for the future, arisinz from findings
in this investig:tion, were suggested in Chapter IV. These
recommendations for further research are consolidated here.

To verify the impression that lack of response ten-
dency competition is not v suflicient conditicon for Jeseriblneg
a pairad-asscciate intentional learning task as "non-
competitive®, in the sense that the teorm is ured in the
Spence theory of emotionally-basel drive, bigh- and low-drive
groups, defined by A-Scale scores, coul. he traineu on two
lists, one of non-competitive, non-ausoclsted azjective or

noun pairs, and the other of non-coupetitive, anaociztad
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pairs. It would be predieted that, for the non-competitive,
associated list only, high-drive group performasnce would
exceed that of the low-drive group, with acguisition curves
diverging as learning progressed.

To study the possibility of controlling the effect of
individual pre-experiment differences in habit strengths of
incidental task stimuli, high- and low-drive subjects could
first be measured for incidental learning of verbal stimuli,
an. then trained to a gpecified ceriterion on these sane
items, after which the effect could be examined of correcting
incidental learning retention scores in terms of individual
differences in trizls to eriterion,

To test the cue position hypothesis, nigh~ and low-
drive groups, defined by A-lcale scores, could be exposcd to
incidental stimuli poritioned at varying distances from in-
tentionzl task items, with the prediction that low-drive
group performance would increasingly sxceced that of the high-
drive group, with increase in distance between lntentional
and incidental itoms,

Finally, future investirantors of incldental learning,
vwho hope to extend the Spence theory of emotionally-based
drive to include the plienomenon, will have Lo pay wmeore
attention to complexity of task material than was sttempted
in this study. The goal should be to use intentional tusk

items that will not readily becone associsted with,
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or otherwise interfere with, incidental learning material,
80 that the effect of such variables as cue position and
intengity will not be obscured. As to incidental stimuli,
at least in studies relevant to drive theory, there is a
need to develop incidental stimulus lists that conforam to

theory conditions respectinc response tendency competition.
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conclusion that incidental learning may not be appropriats
for testing the validity of the reinforcement principle.

A landmark in the history of incidental learning studies.
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. Jensen, orthur ., "The :aua. ley cersonalioy
snvVenlory”, in acta Psychologicy, Vol. 14, No. L, 195F,
r. 314-325,
The most readily accecusible description o the . 1,
witn normative data from a variety of sx pler, an: correla-
tions with other personality measures, includine the i-.cile.

Jessor, n., anu k. n. Hamnond, “construct Validity
anu the Taylor Anxiety .cale"™, in the Psycholorical sulietin,
Vol. 54, No. 3, issue of may 1957, p. 161-170,

The authors objected to the use of the A-.cale in
attempts to validate the thecory of emctionally-bzsed drive,
because cesi-n of the ocale was covern ot oy an interpretati o
of anxiety and not the drive construct. .pence (1958} too
issue «ith this criticisn.

ausler, Donald H., and E. Philip ifrapp, "Fotivaticn

ana vue Utilization in lntentionzl and {ncidental Learning”,
n the 'sycholoxical lheview, Voi. 07, .. &, issuc of
Hove..ber 1900, p. 373=379,

An evaluation of the effect of Jrive or activ.ticn
level or incicental learninc, with the conc wusion that tash
4nd positional variatles are 2lsc relevant. This study le.
airectly to the present investl -aticrne. Jtron-ly recoracrie .

————— meey e RBIII~ YWrapn orno Sharicg . Brower,
"Intentional and incicental Learniny under ni-h and Low
aotional Drive levels”, in the dournal ol wx eriment sl
ssycholosy, Vol. 58, Lho. £, i .sue of Leco tar LY5%,

Do LDZ-L"sf}G

Using tne same task as bahrich (195L4L) but woni u-
lating A-ccalce wefine. irive, imste:l of incentive, those
investigators found no difierence uetweéeen drive roun ir
incidental learnin~. A4 1later endeaveor to « - Ll.dn thodr or =
sults {Vau~ler znd Trapp (1900,) ooreected the vorielle, tLab
were manipulated in the presgent study.

dohn, Huzgh, "kffects of Variations of int.nsity o.
Lxwerimentally Induced otress oituadlons w on vertain Aoy« to
of verception an. Performance", ir the Journal cof Genetic
'gychology, Vol. 85, fecond Half, iisue of Lecenber 1554,

r)o E/ -

G =30k
shock threat interfasred with aceoui.ition or . tention
of irrclevant detail in a story that . fecte _tudod. 7ol

1o te inferrnce that drive Tevel, @ n'oul-ted by ok
vhreat, affects incidental lear io.
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ncGeogh, John 4., and Arthur L. irion, The

rsycholopy of Human Learning, (2nd Ed.), New York, Longmans,
reen, E%SE, xxiv - 59% p

On pages 211-215 there is a critical discusesion of
incidental learning, with the argument that a set-to-learn
is probably evoked whenever a set-to-read or a set-to-observe
are aroused by instructions. It would seem to follow that
incidental learning differs from intentional learning primar-
ily in degree, but that it is not essentially different, and
also that the effect of set will interfere with an attempt
to validate the role of reinforcement in learning with an
incidental learning model. A& useful though dsted discussien,

Malmo, Hobert E., "Anxiety and Behavior Arousal™, in
the Psychological heview, Vol. 64, No. 5, issue of Uenterber
1957’ pa 27 -2 7.

Drew attention to the relationship between the Hull-
Spence drive construct and the activation principle, and
included 8 suggestion that the A-Ucale could be used to
seleet subjects for studies of physiological aspects of
motivation. This was the article that led the writer to
consider the use of the 4-Scale for selecting subjects for a
study of cue utilizstion under conditions of high and low
activation.

Maltzman, Irving, Jack Fox and Lloyd Morrisett, Jr.,
nSome Effects of Manifest Anxiety on Mental oet', in the
Journal of Experimental Psychology, Vol. 46, Ho. 1, issue
of July 1953, p. 50-54.

Subjects high on the A-lcale were less successful
in shifting from a dominant set to a direct solution, in
solving Luchins water jar problems. rfrovides support for
contention that incressed activation interferes with cue
utilization.

lartin, Barclay, "The issessment of Anxiety by
Physiological Behavioral Measures", in the Psychological
bulletin, Vol. 58, No. 3, issue of May 1961, p. 234-255,

frevided evidence that anxiety is not asscclated
with a clear-cut pattern of physiological-Lehavioral respon-
ses which would differentiate it from a gencral state of
arousal under conditions of increaged anctivation. As such,
the evidence provided indirect support for opence's con-
tention that anxiety contributes to drive level.
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Mechanic, Arnold, "The Distribution of hecalled
Items in Simulteneous Intentional and lncidental Learning”,
in the Journal of Experimental Psychology, Vol. 63, No. 6,
issue of June 1962, p. 593-600.

A succinct discussion, with references, of the
"differential response” hypothesis and its relation to task
competition. MNechanic's findings, that differential respon-
ses to incidental material offset the effect of competition
from a hard intentional task, were not supported in the
present study.

Myers, Garry €., "4 octudy of Incidental iemory”, in
Archives of Psycholegy, Vol. 4, No. 26, issue of February
1913, 108 p.

Because of the extensive review of the literature,
pertinent te incidental learning, prior to 1913, this was
a useful historical reference. The experiments carried out
by Myers himself convinced him of the importance of experi-
ence and utility in determining what would, and what would
not, be perceived and retained.

Noble, Clyde L., "An Analysis of Meaning", in the
Psychological Heview, Vol. 59, Ho. 6, issue of liovenber 1952,
p ° 14.21'-1-;30 .

Agsociation values of paralogs and nouns, with
meaningfulness defined in terms of average number of written
associations in gixty seconds. ‘aired-assoclate response
terms for the pilot study and main investigation were drawn
from this list.

Osgood, Charles E., "The Nature and Measurement of
Meaning", in the Psychological Bulletin, Vol. L9, Ho. 3,
igsue of May 1952, p. 197-237. _

The mediation hypothesis, summarized in connection
with Csgood's theory of meaning. Osgood contended that mean-
ing was relsted to the numbers und kinds of mediatins re-
sponses relating verbal stimuli to previous learning.

-------- , Method and Theory in bxperimental Psycholegy,
New York, Oxford Universily Press, 1953, viii - 800 p.

Ostensibly an eveluaztion of the litersture on certa.n
key probleme in psychology, this velume provided a lengthy,
documented interpretation of learning in terma ol the sutnor's
mediation hypothesis. Incidentsl learning wos dealt with sole-
1y in terms of its significance, or, ruther, lack of'signifi«
cance, a% a critical problem for reinlercemunt theorists.
The prime source on the medlation nypothecis.
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Postman, lLeo, and Pauline Austin Adams, "Ltudies in
Incidental Learning: IV, The Interaction of Orienting Tasks
and Stimulus Materials", in the Journal of Experimental
?szchologx, Vol. 51, Ko. 4, issue of April 1955, p. 329-333.

ompared effect on incidental learning of two orient-
ing procedures, making meaningful associations to stimulus
items, and matching stimulus items with peometric figures.
An experiment in the Postman et al. series on the effect of
various task and procedural variables on incidental learning,
this concluded with the generalization that an orienting task
which favors discrimination of stimulus items is unlikely to
interfere with intentional learning. ©Suggested investigation
of the procedural variable in the present study.

------- -, and Pauline Austin Adams, "On Hecent
Studies of the lLaw of Effect in Incidental Learning®, in the
American Journsl of Psychology, Vol. 70, No. 4, issue of
Decenber 1G57, p. bL2~GLG.

4 review of studies designed to test the hypothesis
that reinforcement has no effect on acquisition and retention
when the subject iz not motivated. Concluded that the rein-
forcement principle was not likely to be refuted with studies
involving symbolic vertal reinforcement. A useful overview.

-------- , and Laurae W. Phillips, "Studies of Incid-
ental Learning: I. The Lffects of Crowding and Isolation®,
in the Journal of Experimental Psychology, Vol. 48, No. 1,
issue of July 1954, p. LE-56.

First of & serieg of studies showing the effect on
incidental learning of task and procedural variables known
to affect intentional learning. Here, color isclation was
not found to have a significant effect on either intentional
or incidental learning.

-------- , and Virginia L. Senders, "Incidental Learn-
ing and Generality of Set”, in the Journal of Dxperimental
Psychology, Vol. 36, Ko. 2, issue of April 1956, p. 153-156.

Ender each of five different sets, subjects learned
material irrelevant to the set. Provides experimental evi-
dence for conclusion that generality of set interferes with
possibility of testing reinforcement principle in an in-
cidental learning study.
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Jaltz, Eli, and Arthur J. Hoehn, "4 Test of the
Taylor-Spence Theory of Anxiety”, in the Journal of Abnormal
and Social Psychology, Vol. 54, lio. 1, issue of January 1957,
jo 111&"117.

An endeavor to explain results in A-bcale studies as
due to the relationship between an increase in task complex-
ity and an increase in anxiety. Drive groups did not differ
in performance on competitional and non-competitional lists
previously found to be equally difficult for low-drive sub-
jects., Taylor (1658) nrovided a reasoned disagreement.,

Saltzman, Irving J., "Comparisons of Incidental and
intentional Learning with Different Orienting Tasks”, in the
American Journal of Psychology, Vol. 69, No. 2, issue of
June 1956, p. 27L-277.

One of a series of studies by Saltzman et al. on the
orienting task in incidental learning, this demonstrated that
the orienting task can interfere with intentional learning,

a finding confirmed in the present study.

Scheffe, Henry, "4 Method for Judging All Coentrasts
in the Analysis of Variance™, in Biometrika, Veol. 40, rarts 1
and 2, issue of June 1953, p. 87-104.

A conservative method for testing the significance of
contrasts among a set of means calculated in the analysis of
variance. Comparisons need not be planned in advance. This
article gives the mathematical basis for the technicue.

Shellow, badie Myers, "Individuasl Differences in in-
cidental Memory"™, in Archives of Psychology, Vol. 10, Heo. 64,
issue of May 1923, 77 p.

An important review of the early literature on incid-
ental learning, with advice for future investigators, including
recognition of the requirement for an orienting task Lo ensure
perception of the material to be lesrned.

Siegman, Aron Ww., "The Effect of kanifest Anxiety on
a Concept Formation Task, a Nondirected learning Task and on
Timed and Untimed Intelligence Tests", in the Journal of
ﬁonsulting Psychology, Vol. 20, No. 3, issue of June 1956,
Pe -

High scorers on the i-.cale remembered fewer Uender-
Gegtalt figures that they had copied earlier than low-
scorers. Supports the conception thst drive or activation
level is related to cue utilization 2nd incidental learning.
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3ilverman, Hobert L., "4nxiety and the Mode of
Response", in the Journal of Abnormal and Sociul Psycholeszy,
Vol. 49, No. &4, issue of October 1954, p. 538-5L2.

This study provided support for the task competition
hypothesis, but results are debatable because incidental
learning was in response to auditory stimulation. Drive
level, manipulated by shock threat, also reduced incidental
learning.

-------- ; and Bernard Blite, *lLearning and Two lKinds
of snxiety", in the Journal of Abnermsl and locial Psychology,
Vol. 52, No. 3, issue of May 1556, p. 301-303.

High-drive, as measured by the A-Scale, was agsociated
with lees incidental learning than low-drive. Kausler and
Trapp (1960) suggested that the positioning of incidental cues
was critical in this study.

Spence, Kenneth \',, Hehavior Theory and Conditloning,
iew Haven, Yale University Press, 1956, x - 262 p.

The most complete single statement of Ypence's theory
of learning, including an evaluation of the role of drive in
human verbal learning, with experimental evidence.

-------- , "A Theory of Lmotionally-Based Urive (D)
and Its helation to Performance in Zimple Learning Jituations™,
in the American Psychologist, Vol. 13, No. 3, issue of March
1958, p. 131-141,

The best single statement of Spence's theory of
emotionally=-based drive, in which experimental evidence was
presented and the critics annihilsted.

-------- , 1o L. Farber snd H. . icFaan, "The kelatlon
of Anxiety (Drive) Level to Performance in Competitional and
Non-Competitional Paired-Associates Learning”, in the Journal

of ixperimental Psychology, Vol. 52, No. 5, issue of lovember
1 Sc’ Pe 25 "B 5'

The 4-Gcecale study in which it was first argucd thot
a paired-associates task was appropriate for testin;, the tihaory
of emotionally-based drive in a complex learning situation.
High-drive subjects did better on o non-competitional task
and low-drive subjects on a coupetitional task.
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) Spielberger, Charles 0., Leonard U. Goodstein and

We Trant Dahlstrom, "Complex Incidental Learning as a Function
of Anxiety and Task Difficulty”, in the Journal of bxperimental
?sychology, Vol. 56, No. 1, issue of July 1958, p. 58-6L.

Found an interaction between task difficulty, drive
measured by the A-tcale, and incidental memory for Bender-
Gestalt figures, that supports the Spence theory of emotionally-
based drive, in that high-drive subjects were better on easy
items and low-drive subjects on hard iteas.

Standish, K. ke, and n. A. Chanmpilon, "Task Lifficulty
and Drive in Verbal Learning®, in the Journal of Lxperimental
Psychology, Vol. 59, No. 6, issue of June 1960, p. 3L1~-3635,

Demonstrated that the relationship between drive, as
neasured by the A-Scale, and complex (paired-assccistes)
learning held when response tendency competition was varied
by inter-list rather than intrs-list means.

Taylor, Janet ai., "The helationship of Anxiety to the
Conditioned Eyelid Kesponse", in the Journal of Experimental
Psychology, Vol. 41, No. 2, issue of February 1951, p. €1=92.

%Ee study that introduced the A-Scale to psychcology.
Showed that an increase in drive as memssured by the A-lcale
facilitated performance on a simple learning task.

———————— , "A Personality Scale of Manifest Anxlety",
in the Journal of Abnormal and Social Psychology, Vol. 4&,
No. 2, issue of april 1953, p. 285-290.

An asccount of the origin and development of the
A-Secale, including a& list of the items, with directions in
which they are keyed.

-------- , "The Lffects of Anxiety Level and Psycho-
logical Stress on Verbal Learning", in the Journal of
Abnormal and Social Psychology, Vol., 57, No. 1, issue cf
July 1558, p. 5560,

whovied that differences between nrive groups on a
verbal learning task were related to drive and not to task-
irrelevant responses, Digcussed and rejected Child's
suggestion that competing task-irrelevant responses are more
strongly aroused in high-drive subjects. Alco argued against
the idea advanced by Saltz and Hoehn that complex tasks arouse
more anxiety {(drive) than easy tasks,
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Underwood, SHenton J. and Rudolph .. Jchulz,
seaninzfulness and Verbal learning, Chicaro, Lippincoty,
1960, viii - 430 p. '

An evalustion of the literature on the relationship
of meaningfulncss, defined in verious ways, to verbal learn-
ing. Lxperimental evidence was cited for the aut:ors?
contention that "generated value” and "pronunciability"
afford the most satisfactory measures of nmeaningfulness of

verbal trigrars. Techniques described in this book were used
in the present study.

+allace, Isabel, "Incidental ¥Yemory", Thesis li4 in
Edwin A, Kirkpatrick, "Ztudies in Development and Learning?,
in Archives of “sychology, Vol. 2, Lo. 12, issue of Harch
1909, p. 79-88.

Demonstrated wide individual differences in reten-
tion of irrelevant details of an illustrsted lecture. This
is the paper in which the adjective "incidental?® was {irst
used in connection with learning and memory. vallace's
conclusion that there were marked individual cdifferences in
incidental memory is in accordance with findings in the
present study.

“itmer, Louise L., "The dAssociustlon Velue of Three-
?lace Consonant Syllatles®™, in the Journal of Genetice
?sychology, Vol. 47, ko. 2, issue ol lecember 1935, p. 337=-35%.

Association values of consonant syllables, defincd in
terms of percentapge of subjects who gave an association to «
gyllable within four seconds. T¥Trom this list were drawn
stimulus members of paired-assoclatcs used in the pllot stuly,
hard incidental items for the main investigation, and half of
the items in the main investigation retention task.
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The L-Jcale s u .« ezoure of Urive.

The development of the Tayleor .anifest Anxiety sc:le
(A—Scale)l, & decade ago, provoked a veritable flood of
studies on the relationship between A-cale scores and an
ever-increasing list of other response variables. s
Jenkins and Lykken2 commented, the cynic mipght be tempted
to ascribe the vast number ~f studies simply te svsilability
of a test which is easy to give to larpe groups of subjecis
and which purports to measure "manifest anxiety”,

Jenkins and lLykken notwithstanding, it iv important
to emphasize that the i-licale does not purport Lo measure
manifest anxiety, except insofar as aznxiety is conceived as
contributing to drive level. It was dev:loped 38 & measure
of drive, a construct in the Hull-upence theory of bchavior.
The clsim for wvalidity of the A-_cale wust rest not on its

relationship to other peycaological and phy:iolorsical

1. Janet A. Taylor, "' rersonality Ucale o1 !anifest
.nxiety", in the Journal of Abnormsl and secial "sychology,
Vol. 48, Ho. 2, issue of April 1953, pn. 285=-200.

2. James J, Jenkins ang David 1. Lykken, "Individugl
vifferences™, in Faul K, Farnsworth {ed.. and ulnn .clemar
{associate ed.), Annusl Heview of Psycholozy, Vol. &, 1757,

)

"ale Alte, California, Annusl heviews inc., p. 79-11%.
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meavures of anxiety, or emotionnlity, or neuroticism, tut
or evidence that it ylelds & measure of drive strength. If
one has & theory that leads tc predictions sbout tur effect
on behavior of manipulatines a variable, and an instrument
that is said to measure that v.riable, one may claim thst
the instrument is vnlid if its use as s meszure of the
variable leads to experimentul results that sup ort the
theory. The purpose of tidls appencix is to consicer the
adecuacy of the A-Lcale as s reature of drive,

tueh of the criticism iirected avainst the A-izcale
reflects a sinpular lack of comprehension of the bLpence
theory of emoticnally-bssed diive. The essence of this
theory was presented in section 6 of Chapter 1. 1lhe theery
is explicit, and studies which do not conform to its bound-
ary conditions as to subject, task, and environmental
variables can scarcely be acceptcd as bearin  either on the

adecuacy of the theory or on the validity of the A-ucale.
1. The #easurement of ..ceponse-inferred Drive.

Spence snd his co-workers h ve use. two methods to
vary the strength of emotionally-based nveruive drive states
in studies with human subjects te test implications of the
vieory of erotionally~bascd drive, dircet vesiaticn ol e
intensity of & physical stiwvulus and indirect, response-

inferred variation, based on senres o tie 0 10,
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Cne of the assumptions of the theory is that
emotional responsiveness contributes to drive strength.
Another is that the magnitude of a reflex response is re-
lated to emotional resvonsiveness, through the latter's
contribution to Jdrive strength. An obvious test of the
theory is possible il one can identify suvjects varying on
the emotlonal continuum. One would expect that subjects
high in emotional responsiveness would be more reazlily con-
ditioned with & noxious uncenditioned stimulus than subjecis
low in emotionality.

Taylor’ conceived the possibility of manipuluting
emotional resgponsiveness »ith a pencll-and-paper test. she
asked five clinicians to select from amongst two hundred
items from the Vinnesota iultiphasic Jergonality lnventory
those items most descriptive of Cameron's® account of chronic
anxiety rcactions. OGhe selectad for further analysis sixty-
five items on vhich there was at least 80-percent agreement,
reduced the number of items to fifty after statistic:l anal-
ysis, revised twenty-eight of the items to simplify vocab-

ulary and sentence structure, and gathered normative and

rellability data on the final scale.

3. Janet A. Taylor, op.cit.

Lo Norman Cameron, The Psychology ¢f pehavior Qis-
orders, boston, hHoughton Wifflin, 1947, p. &7, 254-25C.
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One indication of the marked surge of interest in
"manifest anxiety” is the number of modifications of the

original A-Ccale. These include a short form with only

twenty items5, a forced-choice version®

7

y @ short form of
the forced-choice version’, simplified versions of both the
original and the forced-choice version for use in United

States Army training reaearch', a form for use with children”

iyt
I'd

¥
and a short form of the children's scalell. Kost of these
revisions were developed for clinical trisl, and not for use

in studies to test implications of drive theory.

5. A. w. Bendig, "The Development of a Short Form of
the ranifect Anxiety Scale”, in the Journal of Consulting
Psychology, Vol. 20, No. 5, isgsue of October 1956, p. 28..

6. Charles £. Heineman, "A Forced-Choice Form of
the Taylor Anxiety Scale”, in the Journgl of Consulting
Pgychology, Vol. 17, No. é, issue of December 1953,

Do LU4T-L455.

7. Richard Christy and Stanley budnitzky, "L Short
Forced-Choice Anxiety 5cale”, in the Jourpal of Consulting
"sychology, Vol. 21, tio. 6, issue of December 1957, p. 501,

2. Joseph {. Hammock, Anxlety Scales for Use in
Army Training Hesearch, United ltates Department of the Army
Staff iemorandum, wWashington, George Washington University
Human Hesources research office, June 1954, viii - >3 p.

9. Alfred Castaneda, Boyd . McCendless and
David 5. Palermo, "The Children's Form of the Manifest
Anxiety Scale”, in Child Development, Vol. 27, Ho. 3, iasue
of Saptember 1956, p. 317-326,

10. Nissim Levy, "A Short Form of the Children's
¥anifest Anxiety Scale™, in Child Development, Vol. 29,
No. 1, issue of March 1958, p, 153-15k.
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Some investigatere have been decidedly s=centical
about the validity of the oririnal A-Ucnle as 2 measure of
drive. Dendig and Vaughan expresced a typical opiniocn.
They wrotc that rescurch with Taylor's scale was "dojped by
contradictory results / . . . ;. The general impression
one receives / . . ._/ is that the relationship between the
Manifest Anxiety Ycale and learning is, like extraszensory
perception (ELP), a delicate flower that blooms only in
certain environments."ll

The test has also been criticized time and ggain as
of little vslue for diagnosing anxiety states. This criti-
cism is irrelevant, MNelther Taylor nor Ipence has ever
claimed that the A-Scale has sany clinicazl validity as a diag-
nostic instrument, nor that it is, or should be, highly
related to other nsychological or physiological nmeasures of

anxiety or emotionality. Taylorl2

weliconmed such studles,
incidentally, as throwing light on those scoring high and low
on the A-Scuale, and so ylelding information that should

broaden the usefulness of drive theory. At the sane time,

11. A. V. Bendig and Charles J. Vaughan, "Manifest
snxiety, Discrirination and Transposition®, in the American
Journal of Psychology, Vol. 70, WNo. 2, issue of June 1557,

-

p ° 286‘2@3:

12. Janet 4. Taylor, "The Effects of Anxiety lLevel
and Psyechological Stress on Verbal Learning™, in the
Journal of Abnormel and voeial Psycholegy, Vol. 57, Wo. 1,
Tesue ol July 1958, p. 55=-00,




YUPLNDIX 1 179

she emphasized the major purpose of the scale--to select
subjects for tests of hypotheses generated by drive theory.

More to the point are criticisrs aimed at the
adequacy of the A-Scale as 3 measure of drive, and of drive
theory itself,

Jessor and Hammondi’ objected to the use of the
scale in studies to validate the theory. Lince the useful-
ness of the A-3cale as a measure of drive depends on its
censtruct vaelidity-~the degree to which its properties
conform to the nomolegical network of the drive concept--
they argued that failure of data to fulfill predictions
derived from the theory in studies where the A-Lcale was
used to select subjects high and low in drive was confusing,
since it could be due either teo faults in the theory or ito
absence of construct validity in the scale. The A-bceale
characteristices should have been determined by the proper-
ties of drive, and not by & definition of anxiety. apencelh
found these criticlsme to be distorted and mendacious, He

insisted that the development of the A-icale had been guided

13. R. Jessor and ", [t. dowmond, "Construct Validity
and the Taylor Anxlety bcale™, in the Byych@@cgical cuilatin,
Vol. 54, lo. 3, lssue of Fay 1657, p. 1Ll=170,

1. Kenneth %+, Spence, "4 Theory of Lmotiopally-bassd
npive (D) and Its kelation to Performasnce in Jiwnle learning
Zituations™, in the American “sycholopist, Vel. 13, ho. o
iggue of March 1958, p. 131-1hl.
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by hypothetical properties of the drive construct. There
were at the time definite theoretical notions about what
lay behind differences in drive level, particularly in
aversive conditioning. Implications of other parts of drive
theory with respect to emotional responsiveness were so well
confirmed that the A-Leale would have bLeen abandoned 1f its
ugse had led to findings that Jdid not support the theory.
Spencel5 has 8lso argued that it is an invalid
criticism to say that the A-Scale does not reflect differ-
ences in drive level becguse there is no independent evidence
that the test measures emotionality or anxiety. osuch a
criticism is comparable to saying that differences in the
strength of a puff of air directed at the eye do not preduce
differences in drive strenglh because there is no direct
evidence that a strong puff produces more emotional respons-
iveness than a weak puff. This particular assumption is
tested by deriving implications concerning differences to
be expected in other types of learning situations. Con-
firmation tends to support the assumption that A-Ccale

sceres are related to drive level,

15. lden, bBehavior Theory and Conditioning, lew
Haven, Yale University Press, 1950, p. 2zl.
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Childlh suggested that a-ocale scores alse roflec-
ted differences in other uimensions such so Jiffer<ntial
habit tendencies. Jpecitically, the rolative inefticiency
of high A-Scale subjects on complex tasks mizht be wue to
evocation oi task-irrelevant responses. .n a test of this
interpretation, Taylori? compared the perfornance of highe
and low-drive subjects on a simple verbal learuing task
under neutral and verbal stress conditions. wnighe-drive
subjects were superior toc low-drive subjects (asc predicted
from the theory, under both conditions, but both groups
showed a sgsignificant vecrement under stress. 1In other
words, with a relstively simple tast, stress and a-vcale
level affected pertformance in opposite Jdirections. Yhis
was taken a:s eviderce that the a~scale reflected wiive
level and that stress led to task-irrelevant responses.

Haa the A-3cale also reflected tendenclies to tash-irrelevant
responses, the high score group would not have bueon superior
to the low score group under neuwtrsl conditions, while
stress would have aroused more extra-task responses in ihe

high A-5cale group, and 80 have reduced or even reversrd

7

16, I. I. Child, "Personality”, in .oul .. Parnsy ort’
(ed.) and .uinn Felerar {acscciate ed.), jnnual seview of
Paychology, Vol. 5, 1954, sulo Alto, uellfornia, nuual
Leviews inc., n. 149-171.

17. Janetv 7. zylor, 1058, op,.cit.
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vhie ‘lifeorences found under neuwtral coniitione.

-arly studlies with tue -scalo conveyeo Lrog il , 7 .7=
sion tutt suxdety, s. & ¢riponent ° Ulive, 1.5 Tarenler,
in the scnse that it 7i.ectew tra or-v i i, of oli re-

SNONE18, kpencel‘ modified or clarified the role of =znsicty,

ta
(2

statin- that drive is, in pirt, . function of the 1. nitu.e
of usuxlety conceived ns the emotion 1 response to aversive
stimulation, it would follow that anxiety comtribulesc =0
drive level not in all situatiens, but only in thoue »itu-
ations that thr subject fnternr«is 1o ir some 1y thresten-

inr. #icrh-:rive subjecte, .8 de.lnc: Ly A-..-le seorio, are

said to be rol4tively responsive to noxious sti i tiou.
e Thi A~lecale it Zonulzeonin~ tualel.

ine upence t.eory of tnc role of ciive ~ttes In
conditvioninrs und cowrlex le.rnias his r-c dver s tite satiz-
factory support in ¢« erimehiil Ztuul.o. erta.nly, onc
cannot cast this theory acilse, aos Jdiccroven < Lo eV (LCo,
or a5 less successful ir dnceoroo.. tin nooorved Doacts than
another. 1he eviocence iy alum (uwlte convi: “ine & L the

he_cale re-sUres aversiv. or (wotaoial ol

1. “enneth . -pence, 1%5F, pps.cat.

Peniery
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In the oririnil A-beale study, Tayloer rypothesizod
that subjects hirh in drive, in terms of .- cale . ores,
would be ccnditionec more readily tharn subleets low in driv..
Jhe gave the A-ucale to introductory psyciology stii.enis,
some weeks refore the condltioniny study, tskine care to
€nsuf . that they did not know why they were tecte:. . high-
drive group of Lhirty subjects inc.uded LIo top o _or ¢Cenml
of the score distribution, witu scores reucin  Irowm 24 1o Ll.
The low~drive rroup, also of thirty subject., include! the
bottom 10 ner cent, with scorec of 7 or le s, The uncondi-
tioned stimulus was a puff of air dirccteu a2t cne eyc, The
conditionin~ stimulus was an increas. in intonsity of Jiot
from a milk rlaes vindow. .ubjects werc directea to wviink
nn & varnins elenal ("re-ly”,, : few scowvvle efcre Lt uUn=
cn; .itioned stimulus, s¢ as Lo recduce the pos.ibility cf
random, spontaneous blin-inr. -21f the ouljeccs in each
Ffroup were tols that the stroneth oo Lhe uaeccn itionua
stirulus would increase durine conditionint trials ana half
thet it would decrease. In fact, the +»ron 17i-ne’ ~ti- alw,
vge o) constant strenylh. Tne diffcrential instruciion «dc

not affect the development of the ¢ nuitioncu resocnsze.

19. Janet A. Taylor, " re .clationslip » durdety oo
the Conditicned Lyelid hespruse™, in tho Juwrnsl o Fxperi-
mental Usychology, Vol. 41, oo 2, S rnr I iebr Lo, 1G0T,
pe E1=Ud,
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The pr.diection from the thoery conecer-ine the multinli~ative
effect of orive strencth and b Lit strem Lh (L = H x o) .o
borne out. Mot only wis the Lcuinn nunb.. of ern _tion-o
resnonr&a 3l niszcsntly sreaster feor Lhe hLirmeoarive TEOUP L
every block of ten triasls, but also the uirfcrencce bLetwesn

high and low prouns tended trn incre~se in ~uccessive Linch

€

of trials.

Taylor's findinr: vere e-nfir.esd Ly .mence an.

~ ~ u + ¥ v
Tarcer (1753'“Y anc by .oron and Connor’ t, They wir~ X

-~

(B3

tended tc xifferential vyelid rondtl-nin L) cnence ~n.

Farter {(1354)°" =nc Spence and ceecreft <. the 2ul:tlo.r:ip
retween drive level, —essure. oy tan =uC g, snd - .t of

ol ctrencth »f th

Ly

conditionins percictea ~ith charn

C. rLenreth ~ . upence and 1. o Tarbers, ‘Conditionin;
and . xtinction as 2 Functiecn of Aﬂr;ety*, in the Journszl o’
Lrxperimentazl Psychology, Vel., 45, Lo. 7, i-sue ol Febrivy
L0ED, v 1l0-11%.

2l. vartin ., s «ron n'¥ Ji o o Luwrnor, Toyelid
Concitionin, hesponses with Various Levelo »f wrrlely , .o
the Jnurnal of Experimental Pgoychole:,, v3le Luy 0o Dy
1~gue ns roverber 1660, pe 2di=,. |

22. renneth . .pence ~n! 2. .., “a.tcr, “the «ortora
of »nxiet] to Differential . yelid Coucitionin M, in the

Journal ol uyparimentalxavjcholOWV Vooe L7, '0s 5 <onue OF
Tebruary 1.5k, ~o 1727~134

,h

23. fenneth o+ cpenty Lac o, €.
“~ivfrrential Conditionineg and level of
Journal of xperimental Psychiolosy i

E”O“'Embwr‘ 5&/, Do 199'4*0
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unconciticned stimulus=%, .Lon suvjecls win Bae 6ol ulen
#iven Lhe A-ocale were dgivideo randowly iuvto tvo srouns
the amount oI condlvioninge w-s a furotion of tiv strenpth
of the air puf{ 2,
diicrd, Jones and idpldnS“ were un.ble o ropl

the ciffercntial conditionin, cluwdy rindiarse o
noted that trey used only twenty sul icets, ziviued into two

groups on the bosis of «-lerle ccores after <o itioning.

Jhe gregt vorisoilivy ¢ inciviideal wonodtdiorine oruld seccount
for tue failure to find an effcet of drive on learnine when

such drall groups wore used,

Ry

vincra, Jaterson .nd oorsolcoeld <t sed the w-ocale

to select subjects for 2 study in wrnien Lo conditic

m

Zhe ferneth *. opence wnd da i
ctrencth of Lo ag Det: r: invrs of the ‘*'un of  Twe 1l
dticning”, in tie Jdeurnal o) Lxocilmen g cl
Vol. 42, llo. 3, issue ¢f .ept BIUEL 1751, Me Af femiitae

25. henneth V. woence, "ot oinin snho JeroTUenRCL AT
SJELL ugnuitionin‘ as a cunctlion of Tricusily of Loy dn
the Journal of Experimental Isycholory, Vol. L5, To. Ly

e ...._..,..u

izeue of Jdﬂuarj 1853, 5. -0

’ H

-
Ly

2L, LInest 1, hil‘&f\s ¢ Vo oGy o il J?ZV'
”anlﬂng YConsitioned Jiccrimin.tiorn o, Lo loturl e
in the Journal of laperimental Peycrology, vol. 4o, Lo. o
isgue of sugust 1951, p. Sh=| .

27. Renneth V. .pence, 1,56, op.cit. o 183,

28, Taluir bindra, 41an 1. catercen ant Jo2ing
Strzeleciid, "Tn tue Helation Letweer ‘ﬂzi°?? S concitionine
in the Camadian Jourral of Psychology, Yeol., ., ' 0. 1, 18SLe

Gf x‘i{l!‘Cﬁ 19559 po l“bo
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stimulus was 2 door bell, the unconditioned stimulus a
lollipop on a stick, and the unconditioned resporise
salivation, measured by increase in weight of a cotton roll
held in the mouth, There were no systematic differences
petween hiph- and low=-drive groups in either accuisition or
extinction of the conditioned response. This study lends
support to the arrument that anxiety does not contribute to
drive level in a situation that the subject doer not inter-
rret ag threatening.

The warning signal used Ly opence, Yaylor and their
ceo-vorkers has been ceriticized as itself likely to affect
the ocutcome of conditioning studies. UCaldwell and uromwellzg,
replicating a study by Srence, Farber and Taylor3®, supported
the relationship between Ai-3cale scores and conditioning.
However, they suspected that the warning slrnal gave subjects

a cue to expect the onset of the conditioning stimulus, anug

<

80 increased the likelikoogd of & voluntary regoonse, U
aveid the airpuff. oSHome of thelr subjects confirmed their

suspicions, on guestioning.

29. Donald ¥. Caldwell a&nd hue L, cromwell,
“heplication feport: The iselationship of Fanifest Anxiety and
tlectric Shock to Eyelid Conditioninct, in the Jowrn:l of
ixperimental fsycholory, Vol. 57, lo. 5, issue of fay 195%,

e ST
T)a ,ﬂz"r‘i"‘}hg}.

30, Kenneth 7. Spence, 1. L, Farber and Llaine Taylor,
"The Helation of Llectric fhock and Anxiety to Level of rer-
formance in Eyelid Conditioning™, in the Journal of Lxperi-
mentsl Psychology, Vol. 42, Ho. 5, issue of Lovauler 1954,

e Pty o

e 14014"'1*0 ' o
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‘rekasy snd Truax-+ 3id not use a warnisy simmal,
They suggested that hign-drive subjects reacted rmore than
low-irive subjects vo the warning of tie inminent onset of
the noxious stimulus, with a consequent increment to drive
strength and so to conditioning scores, ULpence and hsynant3gg

however, did nct use =« warnine sinol when theoy coauitioncd

P

subjects hich and low on the i-icale to press o telegranh

'

P

Ksy when a tone soundews, but to iynore i vicual sicrnal,

shere wae oa Lignificawt difference 1o the predicted Lircetion

w

@

vetween nipch- wnd Zow-arive grouns in une asount of

ring et 31093 conditioned cubjects bolh wit.u and

vithout the warning siensl, and iound no difference between
drive groups «ithout the signal, and o tendency {or low-
drive subjects to condition more readily than hi hedrive

subjects with the signal, contrary to earlisr stucies.

31. william 7. "rokasy Jr. and Ch=rles .. Truax,
"keflex 2nd Conditioned hesponses as 3 Junction of canifest
inxiety", in the iserican Jourmal of Poycinclogy, Vol. 72,
lio. 2, issue of June 1559, p. 202-204.

32, ¥enneth V'. loence znd Lobert G, weynant,
"Conditioning °reference of Hich- and wow-inxious Ss in the
ibsence of a ‘uarning Sirnal?, in the Journsl »f bxperimental
ssychology, Vol., 60, lo. 3, issue of Leptember 1900,

p ° llyé:ﬂ }i';g °

33, Margsret o, hing, Grerory i. Jinble, John Jorman,
g nLGhsTd Al “ing, "heplicovion deport: Who -1 lures to
nesroduce vffects of Anxiety on oyelid Conuitioning™, in the
Jjournal of bxperimental Psychology, Vol. €2, Lo. 5, issue af
November 1961, p. 532-533.
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rekasy and whaley?% carrivd out o oivi_ur stuuwy. Thelr
. . - 2
finuings disasreed with o conclunion of wpLncE wnd .eynant”’,

in that the warnin- :ipnil depres:ed rather than eiev.ited

the overall level of respondin-, while, in the sbecnce of
Lhe sipnal, there was no significire dilfererce wetween
drive croupse.

ithe issue has yet to be rescived, eince cxnoerimental

findin:s are contradictory.

« The v=oeale in Lericl-lesrnine _tudizcs,.

pu

Jpence and his associates u:ve used serial learninyg
and paired-associates taske in tests of predictions fro.n
drive theory about learning in com icx ciiovicion.. Lue re-
cuirecr.ent is for a task that would produce strony coinetlins
resnonses, and seriqsl learning was chosen inittiall, fecause
it was known to result im perseverative .nd anticiiatory
tendencies,

Taylor and Spenc ce’® used a verbsi maze whica nresenios

gubjects hi.h and low on the dA-ccafe wich a serics of twoniy

o Wiliiam Fo Prokauvy Jr. anld Tranc s .. .caley,
mpanifelt 'nxiet‘ wecalc weorers ans the e o <k hal it Lhiosi-
cal Jonaitioninz®, in the Jourmnal of L,>crlmontai sycholory,
Vol, &3, Fo. 2, iﬁuue of February 10962, p. 110=123.

1

35, Zennoth v o LUponce Aand oL T T. N, 000010,

36 Janet Xo T@ylﬁf &nJ ‘pnneth 1° ‘Dennw ”Th@ fE~
tionship of inxiety Level to erformunce in Lerizl Learning ',
the ggurn 1 of Experimental mycholopy, Vol. &u, «0. .,

suc oFf Aurust 1952, . Li=tle e

,‘;SE.‘

P pie oo

&
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choices between two verbal resronsecs, results ~ereed with
the prcdictions {rom the theory about the rclative supcricr-
ity of low-drive subjects in comnles learning. dusnes,
Sprague asnd bendig/7 were unavi¢ to replicate the finding,
perhans because they uscd a four- instess oi a two-second
rate of presentation. Decreasin.:. the rztc of presentation
mi ot have facilitated discrimination of ine rrect riesronses,

Fuarber und upencej“ found high-drive subjects infer-
ior to low=drive subjects on 1w blinr gerial taske-o gtylus
raze-=—1th the greatest Jiifercnce oL the nost 7ifficult
cheice points, «xelrod, Cowen and deilizerd’ reniicsted
the study, but found no significant !iffereices Lclween
high- ..nd low-drive grouns.

.ontaguelV found high drive subjects superior in

R

cgrial znticisction of awn eas lize ol rumcorn.. <yilahl

g

37. J. B. Hughes 11, J. 1. Lprarue and As we Lendic,
"Anxiety Level, hesponse “lternation und “’rfrrqzncc 1n.;gr1fl
{esrnines”, in the Journal of Psychelopy. Vol. 36, “econd ol

38, I, k. Farber and Kenneth ». Jperce, "Uurplex
Learnins snd Conditioning a= a “unction »f "niincty’, 3o ther
Journal »f Experimentsl Psychology, ¢ol. 15, Lo. 2, ilsgaue of

TeLrusry 1956, 1. 120-125,

39. Roward 5. ixelred, flnory '. “rwen 2nd Fred helliger,
mthe Correlatesn of ianifest Anxlety in Ltylus Jazoe learning”,

te: Journal of cxperimentsl ’sycholo~y, Vol., 51, Wo. &,
n - T "y o v - N
issue oi rebruary 1556, . lil-lic.

LO. Lrnest K. Nontuapue, "ihe nole of .anxlely in werial
hote Learning®, in the Journal of 1:p7ricertad ' n/eholony,

£

N

Y 3 e o o iy TN 3 - LY,
-f}l. lpf), EG» ;':; iLogue Of & :!Ll’, 4 "IIH‘;; ‘,[S__}” 1 ,‘Lmr,f,'o
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"nd inferior on a difficult list, wlich accords with pre-
dictions from the theory. ™"Difficulty" wa: definsl in teras
of a2ssocintion value and intra-list simil-rity. Licanolson™*

failed to rerlicate Montarue's recults, but oidowski and

" QSOHL’E

X y like lontsgue, found hirh-drive subjecus superior
to lowedrive subtjects in secrial anticipation of an eassy list
of nonsense syllables. ralish §§“§;MLB found no signiflicant
differences between drive - roups in learning a hard list
under a non-stress condition,

valtz ane Hoehn®' contended tivt wpence and others
had confused the difficulty levil of learnine moteriasl with
resnonge competition., LI so, v.ok difficulity w.. not re-

sponse compitition md-at Le tue ol nificuont foctor in tie

lack o1 success <L high-driv. suojects on complex netorisl.

1. william ¥. Micholson, "Vhe .nfluence =7 jnxicty
n Learnin<: Interference or Jrive “nerementit™, in Che

rnal of Personality, Vol. 26, 1o. 3, issue of weptember
&, e 1(:17-,10

L2. Joseph b, Sidowskl 1:id Lobert . lescn, "rive,
Verbagl ‘erformance, and iuscle Action rotential®, the
Journal of ' xperimental Psychology, Vol. Lu, 0. £ 1-sue of
Secember 1960, p. 365-370.

H
‘L

L3. He . Kalish, N. "armezy, . L. hodnlck «nd
n.C. Dleke, “rhe LIffects of Anxiety and cxpsrine Lally-inouccd

= A

5tress on v&rbal Mearnnng in the Journal of Lenoral & folie

ORI by

lory, Vol. 59, Firw.t Half, issue of Taly 1080, ne el

®

L. E11 taltz and Artour J. noching oY
Ta 3lor~Spence Theory of Anxiety™, ir. the four B i
and_Loclal “oyzholopy, Jfel. &4, Lo. L, lsite o s 7T,

. TiL-117.
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cocy JSeveloped liste of mon:once syllables tlat were equally
difficult for low-irive groups in teree of trials to cii-
terion, although the lists diffored r-riedly in sosociation
values and intro-list competition. . igh-drive subjiects iid
no worse than low-drive subliccts on easy Lists . ity shrong
rez2onse competition, out were much less successful th.n
lov-drive subjects on difiicuit lists -ith no resoonse com-
petition, Tsylor®? noted that Galtz and Hoehn had anparently
used intellectually heteroreneous csubjects, and so0 had not
contreollea  factor kno it be relsted L« tag! <ifficalty.

che also rdisagreed with their intern»retation of the data,

Lo Whe neocale In Palred-.ssocittes studics.

L6

Spence eventually concluded that serial tnsks were
unsatisfactory for testin- hypothec<s recrzeciins Intore
rezsoonse cempetition because there was no way of manipulsting
the relative strungth of conjetitior acsociaved «ith each
response. e recomuended sc appropriate paircue~-zsroclate
learning, vhich present: subjects with the taek - farning
nore or less isclste) stimulug-resonce esceisbivng. T
can manipulate stimulus-response units so that competiti.m

between units is maximizel or usininlzec.

L5. Janet A. Taylor, 1558, or.cit.

46. Fennett . opcnce, 1GL7, noeCabo
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Taylor and Lhapman“{ domonstrated the suneriority
of high-drive subiects In a cimple nalred-sssociste leprn-
ing task. Unence, Farber and thanﬁg% confirmned this finding,
usine peire ! adlcotives instead of paired nonucn-v syllables,
shey <.s0 found low-urive subjocts superior in le-roing con-
vetitive oneired-associate licts, Studies by naxnndbg, Ly
inence, Taylor ond fe chel5u, by Stardish and Chawnion5lg
and bty Besch”? in general supportced rredictions from drive

theory respectin. the interaction of response competition

rr—

L7. Joanet A. Taylor and Jean P, Oho pman, "aoaidety and
the learniny of Paired-/ssociates™, in the American Journul
of Psycholory, Vol. €8, Fo. L, i=sr: of Decerminr 1955, ~. OT1.

LE, . t. spence, I. o, Farber tng Ho tie i€
elation of anxiety (Drive; level tn “arforasnce in
tional and Non»Competitianal Paired=nss i :
tie Journal of oxperimental lsvecholory, Vol. 54, Loo &,
iszus of lNovember 19506, p. 2%6=305,

4G. €. K, Ramond, "Anxiety an/ Task as Determiners of
Jero:l hessonce”, in the Journal of Zwweriisntal Jogehclaoly,
Vole 46, 1oo 2, insue of Aurpust 1053, o de =izhe

50, Kenneth '/, Spence, John Taylor and iheda Ketchel,
mainxiety (Trive Level) and Degree of Compgtition in Taired-
.ssociates Learning”, in the Journal of ixperinental “sycho-

----- 5

lory, Vol. 52, l.o. 5, issue of loverber L1050, o, 30O=310,

.

51. . noe Standish and L., .. vhemplon, Viask Liili-
culty and Jrive in Verbel Learning”, in the Journal of
rxperimental “sychology, Vol. 5%, No. 6, issue of Junz 1500,
p. 361-305.

52. Norma Fredenburre Besch, ""sired-:zsociates cCurn-
ins as & Function of Anxiety Level anc OLbock™, in tae dour .

of Tersonality, Vel. 27, Ho. 1, issusz o0 Javen 1037,
e 1ib=l2h.
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and drive strenath, defined by .-lc.le .carea, in nair d-
agsociates learrine, sorehin und Jevine’d found nigh="riv.
subjects inferior on difficult noired-asscociate false
eauations, but there were ro sigrdficant Jiffererces betweon
gZroups on an Lasy psired-dssociate tLish,

A study cy lLelliger, ‘elroq und C ouenh aid not
support the theory. IHowever, they did nri reject subjects
with .. 'L . scores awove 7, wnich i< custownry in studics
Ly -pence and ni, .ssoclsteg, Loy ueen seli-deseriptive
~Gjectives ao stiuuli and nonsence syll.ivles 25 couponse o,
ana cid not centrol resronse terac.cy ermrotition.  LLE
tre Joirulus worue were emoticnally =zhar ed, » con itlon
~nich may have interacted with 9ux »no cx ~rim nter v.ii-
ables to confounu resultse

levitt and GossES sugrested Lhat A proce Lral

technicue they us«. mirht have riiseu tro anxiety of ot

53. .heluon J. forchin ¢ Jeyn Jur Levine, "inxlety
.nd 7erbal cearnine®, in the Journal of bnorm.l anu .oclod

s, v - ,.J..’

"srchology, Vol. 54, Wo. 2, issue of Iarcn 1,57, pe - 3i="" o

54, r'red seilizer, Jdoward .. (xelro. B L.TL e
“owen, "The Correlstes of !anifest "nxiety in alred-
- k3 ’ ] b1
.gsocistes Learning', in the Journal of rersonsiity,

PR Sfiupatey

Vole 24, 1'0e 4, issue of June 1056, D. LU =k7h.

55, Hervert Levitt ano «lbert v. Goss, "obiulue
tiritutes und Jrive in saired- csociste reqrmine’,; i the
Journai of Lxperimental Psycholery, vel. oz, '€, 5, 1a8lw
of ceptember 1901, p. 243252,
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their drive groups to the same tevel, an’ wo Iptor’ereu
> L4 wl * L} 3¢ ] 7
with the drive effect. ULtuuies Ly . tacate’™ nd Harlect.n
L) (ﬁ i h _'57 A " -
and Cunninghen on the effect o1 4 .nipulating the .scocl-
ation valuer of paired syllubles .id not conform to drive
theory restrictions for congtruction of comnpetitive and

non~competitive lists, uUChW&lDDH found low-drive suijects
guperior in learned synonyumous adjective »naires, contrary tno
theory o redictiong, tul rucsiinnes —et.rr bl task moterisl
45 .vopropriate  ror testin tro tieory, becsuse o evidence
from word 3ssociation studies that toe common res, onues to
ad jectives are often antonyma, And nol Synongh. .

Fost of the studies of drive anu verbal locarnine
have use. nonsence syilubles and a.jectives draw.: Iro.. lig*s
for vnich norwative dstu 48 Lo assoclatrion valuc: wele
availavle, shen palred-is5sccistes ire maae up on the Lusis

cf normative data, their pre-tasy hsbit strensihi are

56. lucianc ;'Abate, tanifest nxiety oo the weart-
iny of Lyllables i.h Lifrersnt soociative olues’, in the
American Journal of 1“)Chﬁ¢0ﬂy, Vol. 72, I've 1, 1ssuc of
r'arch 1959, o, 1{7-110,

57. Bernard /. rarlegton and .cott ... LCunninghau,
"Task Jifficulty and anxiety Level ag inactors flecting Cer-
formance in a Verbal Jearning . ituatior" in the Journal of
‘sychology, Vol., 52, First Half, issue of July 10C1, n, 77=".

58, flexander | . muchwald Moanifest -nxict, Level,
Yerbal hesponse-.trength snd lr@d—AQSOCiSLb Learning” in
the merlcan Journal of Psycnalery, Vol. 72, to. 1, izs.c
of rarch 1959, p. “O=%3,

©
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assumed to be rou-uly defined. Grarp and . auslers” noted
that in sucno studies, it 1o agsumcd th @ t o depres of task
difficulity cr cowpetition is indcoep-ent of drive reosured
by the .-ucale. They riund a sipnificant relationzhip
between A-bcale scores .na association valuce of noncence
syllables, anc .oncluded tlnt one cousw wucstion the wethod-
ology of studiec cemtroliines tus'. ~ro ertic: an toxrs oF

associati-n v..oucs,
Leev~ gave her subjucls one mrerent . Lion  fo 20Ur
initial triils on fiftesn gtisulus=roemonse ~wicetlive ~nirc.

.he reascned that U ig proced ic wvowld s=teblich rotniively

)

pr~cize pre-task hatvit strenpths for each cubjoct. .o ¢

learnin- trials followe ., on & "tran. fer 1li=v’ rodo un ol

five o=irs from the original list, five cc pletel, net _2ire,

&

anc five pairs made by randomly pairin - otiralus worcn 1%
responce worus from tne ori~inagl iist. =-1t ~ e ch =~rour

of subjects=-=hi-l s=scale onu 1o A-bLeale-=loarne. tre

ey list »ith o wrief shock bet.cen tri.leg, . .1 Lhs

5G. ne Philip Traop nd sorall .. cusler, "reln “ob-
srio tet-een . nb ocorce nd .gaoci Tien Vu.uﬂf < Tonronee
syllables™, in the Jourral cf - xp rim.pis, ﬁighniﬂ” )
Vel. 599 I'n. lt, ioouc of A\X'rfzu L,“U._)g S )‘”‘j\‘ e

©3. Lee chwmrlotte orco, " Moot of swodoby 1oveld
anu hock on a Palrede-associcte verpal § s, i1n tuLo fo rrsl
of _xperimentel rfsycholopy, Vol. 1, hoo ., I suc °f faren
%61, p. 213-217.
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rest leurned it without shoek, Hijh arive, nhether .efinec
by suocKk or by the ad-vc.le, focilltited periorBunce when

the Jominant revpense was correct, an' impoired porforrance
when it was lncorrect. In tnis study, diiforences betwecr
drive .roups o a Jaired-asssclate tash sercisbea even when
action wus taken to control relitionship belween icsoclatlon

value and urive,
5. Conclusions.

Yhe purpose of tols vevie, of 3 omali port ef dhe
A-ocale literature nhne been tr study to- cle.w Lust the
a-cC21- is a satisfactory measure of drive, Ior use in
studies cn cenditvoonine and learnine, One thing that is
clear is that s.bjects 1 ith hirch scores liffer in vome Tunc-
amental way from subjecis «itn lo-. scorec, The cifferencs

no

g

is not large; the correlations between A-ocale scores -
conditioning rarely exceen .<25. ot sli of the studles Lave
yieivea results at an accoptable luivel of ¢i maficance, LW
many of the [indings have been in the dirvetion prediected
irof drive theory. ohere rosulte Auve nol LugpCritu Lue
theory, it bas wouslly Leen poosib.e to ¥'Loo an s lanating
In sone feature of the re<care. se<im, The relotion ~ip

setween drive level and lesrnine ¢, = € oo ovenwdidn 1y

complex, and apparently mineor devarturcs froro the bouniary

< a b S o . i - e )
concitions of tiae theor, gre oncn . Lo o0 o U 1o LT8¢
result e
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liowever, the evidence suggests that it is reascn-
able tc argue that what the A-Scale measures typically Le-
naves very much as does the drive variable in the Hull-Upence
theory, when the research design, includines task maverial,
is appropriate for testing the theory. In short, the A=-Scale
is judged to be a satisfactory measure of the drive construct.

A number of investigatorsz have suggested other ex=-
planations for the relationship between A-Scale scores and
learning scores, 1In so doing, they have set up slternate
hypothescs, but tney have not thereby reluted the theory of
enotionally-based drive.

This¢ is not to say that .rive theory is "correct”,

{1illi ", for examule, has qucstione i whether drive theory,

iy
fomd
fend
g,
~,
[
T
|
[
)

as expressed Ly Spence, actu the preaicvions
sald to be generated by it.) It does not {(and it iz not
intended to) encompass all of the availavtle capirical find-
ings about the relationship betwcen ofivaticn and learning.
It is possible that the throry ma,; n.ve ©e be wmoiiiies to
account for inconsistent finidings in studies of th- effect
of 4-Scale defined drive on reaction time and stimuluc

cenerslization, and tue elloct of food deprivation, Luscalar

£l. winfred F, Hill, "lomments ¢on Tayicris Torive
e . o y . by N .4 -
Theory and ianifest anxiety'™,; in the Psycholormicel sulletdn,
Vol. 54, No. 6, issue of Novenber 1957, p. Lob=403.
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tension and experimentally induced stress on learring. But,
within certain boundary conditiong, the theory and the finc-
ings are in general agreement. The reguirement is to extend
the boundaries bit by bit, modifying the theory as the facts
dictate, It is certainiy not enough to set up an alternate
theory that does not find room for the studies of the inter-
action of habit strength snd of drive strength, as measured
by the A-Scale, in eyelid conditioning and paired associate

learning.,
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The laudsley Jersonglity snventory (il was Jeveloped
LY ke Jo LYsencr su a measure, on Lhe verbal level, ol two
relatively inaependent dimensions of personslity, identified
Cy him botn in a review of the literauture to 1953 of ob-
Jjective personality research snd In hiz own factor aualytic
studies. The two ulmensions sre lutroversion - Lixtraversion

{iIf,; and Leuroticism (iv}. Jensent described the S l, and

reported on most of the normative data, in 1958,

YThe FI wag given at the some time as the A-Scale 1o
two Carleton University introductory paychology classes {rom
which subjects were selected for the incildentai learning
study <descrived in thisz thesis. In tnls =2ependix, A-lcale
results are comparved with these reported Ly faylor™, and
relations Letween the A-scale and the HFL are comparcid with
data summarized by Jensen.

ctatistics reported by Teylor for 1¥7i inlroducuiory

psychology students testeu at the state Urdversivy ol lows

Lo arthur e densen, "The faudcliey & Lyl
ventory", in Acta Psycholeorica, Vol. 14, oo &, 190¢,
pe 1L=325.

2. Janet 4. Taylor, ”A vwrsnnalltj sezle ol Fapilent
. 2 - .. . s : M . .
snxiety"™ , ST

vol. L&, ¥o. 2, issue of anll 1553, . 255

a
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tetweern LEntonber 1045 and Jure 1951 arc e oa in L .bls T,
togsther .itn co. paratle statistics £~ nc Loxl.uen
University samnle of 109 studcnts. The i eric.d cusmple s
tested with the orieinnl versren, inclu in  twerby-eirlt
items that were later revissd, Canniian o mpnle SCorcy wre
higher than those of the american sawmple, for reasons that
are not immediately obvious. Taylor stated¢ that ta. cuart-
iles of distributions of h-ucale scorcs of 68, zirmen
beginnin- basic trainins at iackland iirforce veose anu 2C1
rorthwesterrn iniversity ni-ht school students in introductiry
nsychology closely agree. with tlhose of the ori-insl norm-
ative szroles he 21lso rencited thnt cvartites of the
sistribvution of scores of 229 introducter, psycholopy stu-
dents, tested with the revisea a=-ccale, did not uwiifer

zignificantly from those of the normacive s.evle, a d she

'»J-

-

vave the mean of thie samnle of 226 casra =3 1L.5L4L.
Therr is .ore evidencz that ifewricutic.. of =.g 1=
scores for univer:1ii; stuaenl= are Lol ¢ eLablc wo Toylovts

fircures wight suggest. For example, . <. 0° 2 dictritution

v

of students, from amony whom . ~ence 2nd Toytor’ < licuo.

> v }
subjects for a study of ey lil coonitdomi e, »raw oy 3nd 0 oy

3, ‘e e mence and Juanet Taylor, insdsty 377 Ay -n-otlh
“f the .0 o deter-aners of Lo Lroint ol Jyeliaowend btlinonr”,
in the Jeournal of .i-erimental ‘_scholo; s, Voe. 22, 0 Ly
jgsue OF Leptember 1051, p. i8i-140,
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scores in the Varietq-n Univer..ity
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ritic av,

169 Carleton Univereity

statistically
" omean [or
t:os. L the
oL = LJlu,

— L]
AN

the n-stzle for his sample of 254 mericen weiversity ctudertse.
Shie ¢ rregponding e eflficient for the Curleton 'oiveraity
car L1 was .20, Uhe corr latleon bied. esn rd iz r=itule
reoorted ny Jenulg wa: J77, n: Lhe coroon, 9wl | 5. Llst'c

bo dunet i, Taylor nand cruretly o oornee, U uoe
l-tionuhinp ol rriety .eve. to “erfomaascs iy rrial seqraln’,
in the umnrndl ol xoerimental Jo/choi s, o0l tdy 0o
iamuc C'i‘ u;mqt, 1‘/4,2’/- po (41“"{1,‘{-.

S5 ne + o oindly, r T P e A L e N
«rthur L. Jensen, op.clt.

. Imer. Yrealdwell, o rucr 1 ory oo b, or, repraed
in 4rthur ;. Jensen, op.cit.

7o Ae o Hendig, ' xtrav-raion, 'curctici.s, no fanie

o > Y z TN | . i3 .
fest nxiety”, in the Joura.l Ql“ﬂﬂudlxﬂfﬂwfingLA»m&g Fol.
21, lLo. 5, issuc of October 1057, W0 i,
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for the Canadian . wple was 71, Diffcronces Letween

sicricarn and Cunodiun coefficlente of corrclatlan wetween

TLhe 8uie 3Cwire are not sl nificant L Lhe su% Loved, i3t
tour cogfficients are significantly different from zero

veyond the .01 level,



al LR 3
i P leJrI ia:lrl..[k.'k» {.L\H\u th

oross out any of the following words and consonant syllobles
which you noticed while you vere learnii-
ths naired associsbes
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The “fiects of Jrive, Taek Difficulty and Orienting
‘rocedure on incidental lLearningi

The purpose of this experiwent was to study the ef-
feet on incizentesl learning of varyins drive, defined in
terms of scores on the Taylor Manifest Anxiety bcocale (h-Scaled,
incident:z1l and intentional task difficulty, und the wniturs of

1"‘“»
&

the orienting task. e exveriment nrovided, in addition,
data on the eiffect of the independent varizbles <0 intertion-

al learning, sng on the effcet of cue position on incildentol

subjects were university students in introductory

psychelery. High- and lowe-drive extrerc oroupe wers osiehoo

Task difficulty was varied in terns or pre-experiment

o

21z

(&}

fomiliarity, or hsuit strength. bight hard and ht easy
verbal trirrims constituted the incidentsl task. Lisht hard
znd eight ezsy intesticnal task paired-sssoclates were matched
for stimulus 4ifficulty, but differ=d 5= to vesponze diffil-

culty.

1, 21fred vryan laver, deoctorsl thesis proseniec
the Secheool of ”’Ch@iﬁ"f and cducstion of the uu}V@rfjt
Titava, Cntazrio, in fetobsr, 1002, miv o~ 209 -

to
of

o
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Under one orienting condition, subjects spelled
incidental stimuli aloud. Under the other, they were not
instructed to do anything with incidental stimuli.

wWithin drive groups, task nd precedural conditions
were counterbalanced, so that there were two incidental
itens for each of eight task and procedural combinaticns of
conditions. There were thivty lcurring trisls,

The analysis of viriance desisn usad in investi-
Zating the effect of exjerimental variivles on incidentsl
learning involved replication degencracy, becauso of the
inclusion of tie organismic variable, drive.

There were no statistically significsnt differcreus
between drive rroups in retention of incidental itoems, nor
ila drive interact with other variables. This fineir. was
attributed in purt to interaction Letween intortlonal unu
incidentsl task difficulty, with the result that the in-
cidental lizts aid not conforr to 2z boundary conlition of
Spence's drive theory, and in part to individual diffcrence.
in pre-experiment incidentsl item habit strenpthe, uwhich
would obscure drive effects. n exporinent t- contvy~l the
latter factor wus sugpested,

ti: "sorlled

-3

A third explarnation, applicuatle t

aloud” cenuaition only, was in terns of a4 gue pos.tior
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Yoo baesis, Lo tule efflect toit .o incresse an Ldney whilen
oroinarliy reduces utilization o periphcr.l cves, 15 off=-
sel by a4 requirciot to make aiffercontini rerponses Lo
inciuwntal item., which briny them within t.¢ reduccd per-
ceptual ranye of high-drive subjesctr. Vhi. explsnaticn :id
not sccount lor {india s wnder tne “rot Lpellic. aloud®
condition.

It was suprested, as tie most sacrsfactory explan-
ation, that, the richer the mealalion neteork that rives
meaning to & verc.l irncidental stinulue, tac more liksly
it is that the stimulus wlll arouse a mediatic, response,
leadin- to recornition und, on subsequant tri-ls, to
acquisivion,

An experiment wis recoumended to stuway the intsr-
action of driv: «na incidental cue position,.

Yhe hipgh=-drive proug warkod wignilicently moro ltems
on tone incilental l.oarning rebentiorn tack than the lo -darive
group, The <“ifferince, sb ost entir 1y 3 Jupeldon ol Lhe
number of errors, oot cttribtuted to the poesibility L.at tle
retention task ey iblgell o nmorioug atinwiu , « sch fTected
crive groups Siffor nbial.f.

“he effent no oinel oLzl learnin of conpet.t.on Frny

]

art

the intertioni) tuck wan srezcer Vith nord tnor dAnh ensy
paircd-sesnciztes, .k tasr o2 vo ruvbjects ruelled incldcut. ]

itemws aloud,
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